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IN a recent number of Stahl and Eisen (October, 1889), Professor A. 

LLEDEBUR devotes considerable space to a rather supercilious review of Mr. 
JAMES RILEY’S paper on nickel-steel alloys, to which we referred edi- 

torially in our issue of October 26th. In this review Professor LEDEBUR 
seems to miss entirely the object of Mr. RILEY’s paper, which was merely 

to give the technical results of his tests of such alloys. The commercial 

aspect of the question was one that he expressed no opinion upon, barely 
referring to the engineering possibilities opened up by the use of the 
alloys, if feasible. The professor, however, predicts that the discovery of 

the alloys of nickel and iron and steel belongs to that class of inventions 
which crop up at greater or less interval, finally to be buried in oblivion 

because of their impracticability. This, of course, means that Mr. RILEY 
fails to show that nickel-steel can be made sufficiently cheap to become of 
commercial value (which was not the aim of his paper), as every one 
must admit that the technical advantages of the alloy are conclusively 
demonstrated. 
A curiously practical commentary on this criticism is afforded by the 

report in some of the English trade papers that already there is a market 
demand among the steel-makers for several thousand tons of ferro-nickel 
with which to make these alloys, so that what we scarcely anticipated 

would occur until the price of nickel or nickel ores would admit of a 
cheaper ferro-nickel being made is already a fact, as there are evidently 

uses for the alloy that can afford to pay the present price. 

It is interesting to note in connection with the possibility of cheaper 
nickel, to which, we believe, the Sudbury deposits will contribute, that a 

fresh discovery of nickel ore has been made in the Ural Mountains, in the 

neighborhood of Ekaterinburg. The ore is said to be free from cobalt, 
arsenic, and sulphur, and it is stated that there is no difticulty in produc- 
ing from ita nickel 97 per cent. pure. The quantity is represented as 

large, one vein being calculated to supply 8,000,000 pounds of metallic 

nickel. The nickel occurs in the form of nickelous oxide, and is associ- 

ated with magnesium silicate. 

FRANKLIN B. GOWEN. 

Mr. FRANKLIN B. GOWEN, whose tragic death occurred on the 14th 

inst., at Washington, was undoubtedly one of the most admirable men 
this country has produced. To brilliant ability, eloquence, undaunted 

courage, and an incorruptible honesty which placed him, even with his 
bitterest antagonists, above the faintest suspicion of doing a dishonorable 
thing, Mr. GOWEN united a winning personality that firmly attached to 
him all who had the hovor and pleasure of his acquaintance. 

His devotion to duty was not lessened when it called for the risk of his 

life and fortune, and the administration of the immense interests of the 

Reading Railroad and Coal and Iron companies was never influenced by 
his personal advantages, but was always and solely in that of his stock- 

. SE 

holders. A man of firm convictions and; of utter and unconcealed ab- 
horrence of dishonesty in every form, he naturally made many enemies as 
well as friends, but even his enmities were to his honor. 

Mr. GOWEN was a firm and very enthusiastic believer in the im- 
mense value of our anthracite coal deposits, and he secured for the 
Reading Coal and Iron Company the most valuable mineral estate in 
the world. It is true mvch of it-was purchased with bonds, and this 
involved an interest account so heavy as to have crippled his com- 
panies; but the policy of controlling this magnificent source of 
future profits, both for the coal company and for the railroad was, when 

exercised in moderation, a far-sighted and wise one. Mr. GOWEN’s san- 
guine temperament may have led him to a larger investment in undevel- 

oped lands than was prudent, but there is no question of the immense 

value of the estate, (which covers fully one-half of all the anthracite coal 

in Pennsylvania), that he purchased for his company, or the moderate 
cost of the same. 

In the council chamber he was an acute and profound legal adviser ; at 

the bar a pleader of unsurpassed logical force and magnetic influence. 

Handsome, witty and eloquent, he was master alike of the rapier and the 

battle-axe. After the glamour of his speech had passed away, there re- 
mained the convincing strength of his statement. 

These qualities, together with his fearless determination, found, per- 
haps, their highest exhibition in the victory which he won, at the end of 

more than three years of patient preparation, over the secret society of 

murderers which had so long maintained a reign of terror in the anthra- 
cite regions. If Mr. GOWEN had never achieved anything else, this one 

performance would have entitled him to the gratitude of mankind. 
No language can fully portray the loss to family and friends of such a 

companion. We here can only echo the universal sentiment that in the 
unutterably sad death of Mr. GOWEN the world has lost one of the noblest 
of mankind, the most admirable and lovable of men. 

THE ELECTRIC WIBES. 

After the long interval caused by legal complications the work of re- 

moving the overhead electric light wires in New York City has been re- 

sumed. Immediately on the overruling of the restraining injunction last 
week, the Board of Public Works took up the task of demolition—this 
time with a vengeance. 

There is no question that the wires should go underground, and as speedily 

as practicable. But it is curious to note the sudden zeal displayed by the 
authorities under the pressure of newspaper demands. The recent fatali- 

ties from the wires having stirred up the papers, the latter have in turn 

stirred up the courts and the officiais, and a spasmodic activity is the re- 
sult. 

It will strike most people that the whole affair has been mismanaged 
from the start. The companies, in their own interest, should have pro- 
vided the subways ; when the city undertook the job, the work should 

have been more rapid, extensive and continuous ; the occupancy of the 

subways should have gone on pari passu with their construction ; the 
city officials, having been stopped in their aggressive measures by injunc- 

tion, should have taken steps to have the matter settled as speedily as pos- 
sible ; meanwhile the companies, instead of wasting effort in resisting an 

inevitable conclusion (for the storm was surely coming), might have pro- 

tected themselves more practically by removing the dangerous wire with 
a view to saving the rest. Finally, this sudden crusade of destruction is 

likely to be in part injudicious, doing damage as well as good. And work 
which might have been done in good weather on the subways is now be- 

ing forced in winter—now in mud, and likely soon to be stopped by frost. 
All the trouble was foreseen and everything should, and might, have 

been settled about five years ago.- But it seems that it requires some such 

tragic occurrences as have lately happened to startle people to earnest 

action. 

However desirable the underground system may be, there is no doubt 

as to the irrationality of the popular clamor. Simply putting the lines 
underground does not eliminate the danger. Not only do the wires have 
to come out of their conduits to the lamps, but several new possibilities of 
danger exist in the subways themselves. 

Will the are light and the power wires have to go? By no means. It 
is possible now to obtain insulation which will res'st moisture and cer- 
tain kinds of chemical reagents, as is shown every day in the long sub- 

marine cables. Some lucky inventor, or more probably some systematic 

experimenter, will soon come forward with a reasonably cheap and dur- 
able insulating covering which shall be reliable. We have already de- 

scribed the London system; what is needed for general application is 
something equally good but cheaper. 

Electricity of high tension in large currents is bound to be used in the 
future. There will always be some accidents, as in the use of all high 
powers and machinery. Yet no one thinks of discarding steam for that 

reason ; the result is, improvement of the boilers and connections. Such 
will be the. history of electricity. The aim will be to reduce the risks to 
the minimum, for absolute impunity is not to be hoped for. 



JET PROPULSION 7OR STEAMSHIPS AGAIN, 

A-new steam vessel, called the *‘Evolution,” was launched in Brooklyn 
on the 11th inst., the motive power of which is to be a jet of water dis- 

charged under pressure from her stern. The New York Tribune of the 

12th gives a lengthy description of the boat, but in it we are not informed 

of its dimensions, except that it is said to be of lessthan 100 tons burden, 
The power equipment is to consist of a coil boiler built under the patents 

of E. E. RoBEertTs, with 5,000 feet of heating surface and 180 feet of grate 

surface. It is expected to develop over 1,600 horse power. The engine is 

a duplex compound Worthington pump of three-foot stroke, the diam- 
eters of the cylinders being 25 and 43°3 inches, and of the pump plunger 
91 inches. At its full capacity the engine is expected to deliver through 

a nozzle }$inch in diameter, 1,000 gallons of water a minute under a 

pressure of 2,560 pounds per square inch and with a velocity astern of 609 

feet per second. 

The difference between this vessel and all previous water-jet propulsion 

steamers, which have for the most part proved failures, is its use of the 
It is 

claimed by the mventor, DR. WALTER MARSH JACKSON, in a patent dated 

June 26, 1888, that **the herein described apparatus for propelling or 
manceuvering a vessel, which consists in developing a pressure exceeding 

the boiler pressure, by means located between the boiler and the water- 

exit, subjecting water received into the vessel to such increased pressure 
and then discharging it in the form of one or more jets against the water 

of flotation. 

The article in the Tribune refreshes our memory with the following 
brief review of previous failures in jet propulsion: 

propelling water at an exceedingly high pressure and velocity. 

The British Admirality, in 1866, authorized the construction of the ‘‘Waterwitcih,” 
an iron-clad gunboat of 1,100 tons, designed by Ruthven. She was tried in 1867, and 
attained a speed of nine knots, developing 838 horse power, and throwing 314 tons of 
water a minute by means of a turbine wheel out of two nozzles having a combined 
area of six square feet placed at the water line at each side of the vessel. The effi- 
ciency of this apparatus was found to be about 18 per cent., and after being taken 
out to sea and nearly foundering ina stiff wind, the Admiralty laid the **Water- 
witch” up in an ordinary at Portsmouth. 
Not content with this experiment, which was completed at-a cost of $400,000, in 

1884 another turbine was put in a torpedo boat of about fifteen tons by Thornycroft, 
at the expense of the government. his vessel developed 167 horse power and dis- 
charged sixty tons of water a minute through two nozzles, each nearly a foot in 
diameter. Her speed was twelve knots, as against seventeen knots with a vessel of 
the same size and displacement having a screw propellor and equal power. The 
efficiency of the Thornycroft trbine, usually rt A “The Squirt,” was only 25 per 
cent.—and the noise of the water going out of the nozzles was likened to the popping 
of soda-water bottles, and could be heard, as Admiral Selwyn said, “half a mile 
away.” 

In the face of such a record of disaster the inventor and his friends 

who have furnished the money to build the new vessel have shown 

wonderful courage, not only in building the vessel, but in making it a 

“thing of beauty” as well. 

Her cabin is furnished in hard wood, principally mahogany. Altogether, she isa 
fine example of wooden shipbuilding, in which art the Yankee nation always ex- 
celled the world. She is one of the most expensive vessels of her size afloat, as 
money seems to have been held secondary to making a ship worth showing any- 
where, 

It is stated that 

The association controlling this and other patents of the inventor in all maritime 
countries, number over one hundred persons. Who they are does not yeta pear. 
It is said, however, that almost every large shipping house in South and Water 
streets is interested in the project, and they hope by the triumph of the hydraulic 
principle to bring about a revival of American commerce in American-built vessels. 

It is too bad to have to throw a _ jet of cold water on this new hydraulic 
vessel, but we think the courage of the large shipping houses in investing 

in it is more commendable than their judgment. We shall be surprised 

if the ** Evolution” does not prove to be more inefficient than either the 

**Waterwitch” or tlie **Squirt.” It is quite possible that a high speed may be 

attained by the ** Evolution,” since it has 1,600 horse power of boilers in a 

boat of less than 100 tons burden, but it would he impossible to carry out 
this ratio of horse power to capacity in a large vessel. 

SECRETARY WINDOM’S SILVER SCHEME. 

The silver proposition of Secretary WINDOM is attracting, as it de- 
serves. a great deal of attention. It is generally understood to be a 

compromise measure, intended, not as an ideal settlement of the much- 
vexed himetallic question. but as the lesser of two or more evils. The 
choice, it is assumed, is between free coinage of silver and the increase of 

coinage of standard silver dollars on the one hand, and the present 
proposition on theother. It is claimed that free coinage has a majority 
of eleven in the Senate, and every one knows the advocates of this policy 

are noisy. We do not, however, believe when the subject has been 

discussed in the House, or even in the Senate, that any such majority, or 
any majority at all, would be found to record their votes for free coin- 

age. 
The Director of the Mint, who has devoted much attention to the sub- 

ject, and who is especially familiar with the foreign statistics ef gold and 

silver, sees none of the dangers that many others believe lie in the pro- 
posed silver scheme, and is confident that it is not only a safe, but a good 

measure. Every one will admit that Mr. LEEcn’s opinion on this matter 

should carry great weight, and no doubt it will be potent in influencing 
Senators to unite on this measure, in place of dividing on the free coin- 

age scheme. 
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The chief objections we see to the scheme, and which we have already 

pointed out, are: 
ist. That the government has no right to use the people’s money to 

create a corner in any metal, or, in other words, to buy what is not 

needed—in this case for coinage purposes. 
2d. The mere fact that the government announces itself ready to buy 

all the silver that may be offered at the average price in the chief open 
markets will. of course, inevitably lead to a prompt advance in the price 

of silver to $1.29 per fine ounce. 

Let us assume the act passed to carry this proposition into effect. There 

are very few who believe that silver can be permanently maintained at 

this figure, or, in other words, that this country will continue perma- 
nently to tax its citizens in order to keep up the great corner; on the con- 

trary, nearly every one believes that should an unexpectedly large amount 

of foreign silver be dumped on us, Congress would become alarmed at 

the amount of money required to keep it up and at the disappear- 

ance of our gold, and would repeal the act. Every one who has silver to 
sell; every nation that wishes to change its embarrassing silver into gold; 

every speculator who wants to make the handsome turn of buying silver 

for the rise, from, say, 95 cents up to $1.29 per ounce, would avail himself 

of the market we offer, and would thus precipitate the catastrophe; for 

each would say: Where will the price of silver go to if the United States 

Congress—that most mutable of all forms of concentrated wisdom— 

should stop the buying? Will the price then go down to 75 cents or 50 

cents an ounce? . 

A study of the statistics of the several metals will satisfy every one 

that the tendency of their commercial values is always downward, cor- 
responding with their cost of production, and if silver is to be considered 

as a commodity merely, and this is what the proposed plan ostensibly 

makes it in placing its value at its price in the open market, then, since 

the cost of production of silver is steadily and somewhat rapidly declin- 

ing, the commercial value of the metal will also decline unless held up 

artificially. 
We are aware that the belief is held that there are no known stocks of 

silver outside of what is held as coin or as security for currency by the 

different countries, and what is hoarded by the people of India, China, 

etc., and that it is consequently claimed that no foreign silver except the 
possible small surplus of current production over consumption (outside of 
this country) could be offered to us. We dc not accept this view of the 

case. There is scarcely any silver or bimetallic country that in recent 

years has not mooted the question of changing to a single gold standard, 

though the change was deemed impracticable on account of the loss in- 

volved in selling the silver in the open market. 

Every country would prefer to hold gold as the security for its paper 

money, and since no one expects silver ever to rise above the limit im- 
posed by the corner, every country would undoubtedly be quite willing 

to give us all its silver for gold at $1.29 per ounce and issue paper based 
on gold, in addition to subsidiary coinage, in place of the silver 8o disposed 
of, so that instead of getting only the $50,000,000 to $70,000,000 of silver 

which these sanguine believers in the silver cult think would come to us, 

the Latin Union, India, Mexico, South America, or even China and 
Japan might think this an admirable opportunity to convert at least a 

portion of their silver into gold at the very top of the market and lessen 
the risk on their holdings of the metal. 

The mere apprehension or belief that this country would in a short 
time repeal the act calling for these purchases would, of course, precipi- 
tate this deluge of silver, and ina very brief time we might indeed be 
called on to stop buying, or we would see our gold carried away and our 
currency reduced to the silver basis. The rapidity with which such a 

change can be brought about was well shown by our correspondent, who 
last week described the reign of the ‘‘ silver nuisance” in Canada. 

NEW PUBLIOATIONS, 

INVENTOR’s MANnvUAL: How_TO WorK A PATENT TO MAKE IT Pay. 
Anonymous. Published by J. W. Davison & Co., New York, 1889. Cloth, 
12mo., 98 pp. Price $1. 
The anonymous author, who describes himself as ‘‘an experienced and 

successful inventor,” has struck off from the beaten track of the publica- 
tions issued by patent attorneys with the design of securing business. He 
tells us something about inventing, much about getting a patent; but 
the most useful part of the book is that in which he offers suggestions as 
to what te do with a patented invention after having made one. This is 
the sticking point with most inventors, and any common sense advice is 
decidedly in order. How to properly exhibit inventions, bring them be- 
fore the public, effect sales, or manage a business founded on a patent— 
these are the questions which puzzle the patentee. Encouragement to 
rush into ——— for patents |is superabundant ; how to make them 
pay is something the agents have little to say about. 
Whoever this author may be, he takes a rational view of the business 

and does not gush, though he does hold up the oft-quoted glittering 
prizes gained by the patentees of the lead-pencil rubber, riveted clothing, 
metal shoe plate and tip. shoe-lace hook, roller skate, emery cloth, gimlet 
screw, needle threader, pencil sharpener, ball with rubber string, ‘‘ pigs 
in clover,” and so forth, to say nothing of the big things like the sewing 
machine, Bessemer process, vulcanizing rubber, etc. He does not exactly 
throw cold water on aspiring genius, but is less enthusiastic and more 
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practical than most writers on the subject. We might add to the hints 
given in the ‘‘Manual” that it would be well for the majority of inventors 
to “sleep on” their inventions before applying for a patent; in fact, allow 
time for a good many sleeps. Perhaps they would take less sanguine 
views of the utility of their inventions if they waited longer. As it is, 
there are no end of blanks in the great patent lottery, mainly due to ill- 
considered applications. 
The topics discussed under the disposal of patents are joint ownership, 

advertising, territorial grants, selling agents, State laws as to the sale of 
patents, promoters, formation of companies, assignments, .exhibiting, 
royalties, licenses, etc. A number of blank legal forms are given. 
The general style of the book is somewhat rambling, apparently the re- 

sult of hasty preparation. A good deal of reprint is also run in to make 
“copy,” and probably that was the idea in appending the census popula- 
tion statistics, which are tacked on with naive irrelevancy. But it isa 
very good little book notwithstending. 

A PRACTICAL TREATISE ON THE MANUFACTURE OF BRICKS, TILES, TERRA 
Cotta, Etc. By Charles Thomas Davis. Second Edition. Published by 
Henry Carey Baird & Co., Philadelphia, 1889. Cloth, 8vo, xxxi. + 501 pp., 
including table of contents and index; 217 engravings. Price $5. 

Mr. Davis, who is the editor of the Chicago Brickmaker, and who has 
for some time been a recognized authority in the industries of which he 
treats in the present book, has succeeded in compiling an excellent treat- 
ise which will be of value to manufacturers, architects, and contractors. 
This second revised edition is a timely issue, in view of the rapid strides 
recently made, particularly in brickmaking machinery and in the produc- 
tion of ornamental architectural material. 

This progress has indeed been remarkable, and has perhaps nowhere 
been so noteworthy as along the line of seaboard cities of the Atlantic 
States, though throughout the country there has been a great advance in 
the art of manufacture and an enormous increase in the use of building 
material made from clays. The author will probably agree with us in 
ascribing this marked change very largely to the prevailing popularity of 
brick construction, which, beginning a few years back as a mere 
‘** fashion,” inaugurated by enterprising architects as a reaction against 
the formerly prevailing type of dwellings built of common brick, but 
faced with a veneering of sandstone, a form that had become painfully 
monotonous in some localities, has taken a firm hold upon the popular 
taste. The growing scarcity of timber and lumber and consequent higher 
prices for this material, and the more general apprehension of danger 
from fire, have caused brick to supplant frame dwellings very largely. 
On the other hand, the relative cheapness of bricks over stone and iron 
isimportant. While the greatly increased demand for the finer grades of 
brick greatly stimulated the producers in increasing their output and im- 
proving its quality, the sharp competition which has arisen has relatively 
cheapened the material, so that strong, uniform and pleasing bricks are 
now on the market at less than the price of the best pressed front brick 
of former times, and grades are now procurable which were not made, 
because not called for, until quite recently. The effect has been recipro- 
cal on both supply and demand, with mutual benefit. 
While the finer grades of brick were becoming a fashionable mate- 

rial for the fronts of dwellings, it was only natural that more attention 
should be given to the common red and salmon kinds, which make up 
the mass of the structures, and these kinds are not only more extensively 
used but are also improving in quality. Fromdwellings, the preference 
for brick has gradually spread to the construction of the large office 
buildings which are so prominent a feature in American cities, and in a 
less degree to public buildings, thus encroaching somewhat on the do- 
main of iron and stone (at least relatively ); while, with the rapid increase 
of wealth and the concomitant: desire for better, handsomer and more 
substantial work, all three materials—brick, stone and iron—are steadily 
gaining on lumber. 

Excellent brick clays are common in the United States, and clays suita- 
ble for making terra cotta and fine tiles abound in many localities. The 
supply is practically inexhaustible, and even where the crude material is 
not close at hand, modern means of transportation admit of a wide dis- 
tribution from the manufacturing points. The present vastness of the 
brick trade may be partially seen from the following figures of consump- 
tion, quoted by Mr. Davis for the year 1888. 

In machinery there has been 7 progress during the last thirty years. 
In fact, the day for hand-made bricks is practically past. It seems won- 
derful now that the world worried along for such a protracted period 
with the slow and uneconomical methods. The machinery illustrated in 
Mr. Davis’ book is, however, only a small part of that actually in use;' 
and sometimes the descriptions read a little like free advertisements. Yet 
the machines selected for illustration are typical ones, in every-day use, 
and give a fair idea of prevailing practice. 
We often hear of sulphuric acid and paper as quantitative indices of the 

stage of progress of a race or nation; but our auttor, in his predilection 
for his special subject, puts forth very strongly the claims of brick as a 
measure of advancement, and says: ‘‘ A complete history of brick making 
would be analogous to that of civilization, with its advances and declines.” 
There is evidently something in this view of the matter. 

Architectural terra cotta and tiles naturally come in for a large share 
of attention. In this country we have begun late, but are now produc- 
ing creditable designs and excellent qualities. This Mr. Davis well brings 
out. Perhaps in no department of clay manufactures has the advance 
been so marked during the last few years, and the present artistic devel- 
opment of these branches is very commendable, though there is a wide 
field yet open in this direction. The endurance and strength of such 
material is shown by the tests quoted, and the proper architectural hand- 
ling is well stated. 

‘* Bricks, Tiles and Terra Cotta” is very systematically arranged, and 
its utility as a reference book is much increased by the very full table of 
contents and index. 

CORRESPONDENCE. 

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

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

Libraries, etc., for Workingmen. 
EDITOR ENGINEERING AND MINING JOURNAL: 

Str: In response to ‘‘ Manufacturer’s” letter in your issue of November 
9th, I beg to send you the following information relating to the Carnegie 
library. Wehave nothing but a library and reading room, both free, 
and the managers have arranged for a lecture course for the workmen on 
technical scientific subjects. It was the intention to add amusement 
rooms, but nothing has been done in this direction yet. The library and 
reading room are both well patronized, giving out about six hundred 
volumes per week. Started last March. Yours, etc.. 
BRADDOCK, Pa., Dec. 6, 1889. JAMES GAYLEY. 

Ceur d’Alene and Smelters’ Charges. 
EDITOR ENGINEERING AND MINING JOURNAL: 

Sir : I wrote my former letter of November 27th before seeing Dr. Ray- 
mond’s letter on the subject, simply with the knowledge that the correct- 
ness of my statements had been called in question. With your permission, 
I will now reply more specifically to Dr. Raymond’s remarks. In the first 
-place, Dr. Raymond says that the Coeur d’Alene miners ‘‘will wake up to 
find that they have allowed to slip by them a more favorable situation for 
their own interests than is likely to occur again.” Now, while holding off 
from Montana, the ore is going to Omaha, Kansas City and Denver 
at rates more favorable ‘to their interests than offered by the He- 
lena Company. Further, as to the freight rates, I will give them exactly 
as follows: From Wardner Junction to Cceur d'Alene City the rate is 
$5.50 per ton, and 10 cents extra per ton for the two transfers—this is a 
distance of about 80 miles, say 85; from Coeur d’Alene City to Helena, or 
Garrison, the charge is $8 per ton—a distance to Helena of 381 miles. The 
total charge is $13.60 per ton to Helena or Garrison from Wardner 
Junction, 466 miles, or ‘029 cents per mile per ton. Now, if ore is destined 
to any point not on the Northern Pacific Railroad, and it is necessary it 
should go over any of the other railroads of Montana, it has to change 
from Northern Pacific cars at Garrison. There is no such rate of 36 per 
ton on crude ore from Wardner Junction to Helena. This isa rate that 
would be satisfactory to the miners, as they have no rates that are 
satisfactory between those points. 

MR NN ate cdcs an ole rek sec nne a ten anon cad sesAwernaskwne sacs (see at 000,000 The freezing of the Coeur d’Alene Lake interferes very little with the 
Chicago....... Be ree eae Malone en, ethos eae aeans tie 440,000,000 | transportation in the winter. 
Philadelphia 300,000,000} Dr. Raymond further says: ‘‘ Attempts are constantly made to persuade 
gg ah Ree ee wee eee Oa Sekt hie oa eae oy Mee Dew uMEa a eat en the railroad authorities to protect by lower rates the establishments using 

Cincinnati 160,000,000 | their lines ; but no concessions have been obtained without the knowledge, 
NINE fo -5ac co occanianaesistaceypetnetct occas 125,000,000 | or used against the interest, of the Coeur d'Alene miners. On the contrary, 

eee a on | every reduction (for there have never been any advances) in freight is 
|e gy al Bea 80,000,000 | immediately credited to the miners.” — : 
Hew Orleans Bese Ua ecwstees aye papery This is very pleasant news to the miners—to know how kindly they are 
IN ao sat aman oe anton Slate ses sae eas ine aN olea Ghia wa bares ese cuuee 000, thought of by the Montana smelters. I think they would like some sub- 

stantial proof on this matter. Any proof that may be set forth will be 
000,000, and these figures are, of course, far from being complete. opposed by the following facts: Prior to December, 1887, and up to about 

The author is an enthusiast on the subject, as, perhaps, it would be well | May Ist, 1888, the freight charges from Wardner J unction to - Helena 
for more writers to be, and enters into his descriptions and comparisons | were as follows: Wardner Junction to Coeur d'Alene City, $5.50: Coeur 
with a heartiness which invests what would otherwise be pretty dry read- | d'Alene City to Helena, $5; and from Coeur d’Alene City to Portland, Ore., 
ing with a degree of interest which renders his book acceptable to those | $10.40 ; total charge from Wardner Junction to Helena. 310.50, and from 
who are not personally concerned in the industry. This is particularly ; Wardner Junction to Portland, $15.90. It is practically the same distance 
the case in the historical portions, which form a large part of the work. | from Wardner Junction to Helena as from Wardner Junction to Port- 
Mr. Davis has journeyed extensively through Egypt, Assyria andj|land. The transfer charges were extra on above rates, I believe. About 
Chaldea, and his impressions of the handiwork of the ancients} April, 1888, the Portland Board of Trade began to agitate the question of 
are very striking. His conclusion is that it is only lately that | freights, desirmg to divert that business to Portland and San Francisco, 

the art which had remained almost stationary for more than|and endeavored to have the rates from Coeur d'Alene City to Portland 
forty centuries is about to ‘* emerge from a crude manufacture only im- | reduced by the Northern Pacific Railroad, though in the haul to Portland 

perfectly understood and take its place among the higher arts.” Some- | the Northern Pacific at that time hauled about half way, and the Oregon 

times perhaps this enthusiasm leads him to let the eagle scream a little. | Railroad & Navigation Company the other half. The Northern Pacific 
Having visited and studied the modern brick factories of England, Hol- | immediately advanced its rate of $5 to $8 per ton from Ceeur d'Alene City 

land, Belgium, France and Gernmany, Mr. Davis says that ‘in all the | to Helena, but did nothing in regard to therate to Portland. At the time 
countries, ancient and modern * * * there is none in which the] of the rise some of the mining companies had contracts based on the 

business.of brick making is carried on so extensively, and on the whole | rate. and, hence, were not affected for some time afterward. ; . 

so satisfactorily and profitably as it is in the Uniced States.” Elsewhere} Iam not, probably, just as well prepared to enter into a discussion of the 

he frequently makes comparisons as to machinery, material and product, ' profits and losses of the smelting business, and smelting generally. as Dr. 

which are by no means favorable to foreign countries. >Raymond. But one thing I do think, $21 per ton is an excessive charge 

The total number of bricks used-in these twelve cities in 1888 was 2.730,- 
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for smelting a 50 per cent. lead ore (galena). (The Sierra Nevada ore is 
mostly carbonate.) Dr. Raymond says that after paying the freight the 
smelter has $21 left per ton to cover all risks, cost of roasting, smelting, 
transportation and sale of refined lead and silver, and profits. I would 
agree with him in this if he had said leaving him (the smelter) $21 per ton 
of ore to bear his share of all risks, etc. For it must be borne in mind that 
the approximate half ton of bullion resulting from this one ton of lead 
ore Carries concentrates in it—the majority of the values of two cr threetons 
of other ore, not so rich in lead, but smelted with it to make it profit- 
able. And for those two or three tons the smelter is receiving more per 
ton than for the lead ore, if they charge for treatment in accordance to 
the nature of the ore. Now in producing a ton of bullion it will require 
two tons of lead ore and at least two tons of dry ore to make a bullion of 
a profitable grade, and to smelt profitably. Here are four tons at $21, as- | 
suming that the rate is the same in all cases, giving $84 to cover the cost of | 
smelting four tons of ore, roasting and treating of residuary products, and 
transportation, refining and sale, and profits, etc., on one ton of bullion. 
My rough figuring, I think, is a little clearer than Dr. Raymond’s, which 
is a little obscure. He says, ‘‘The allowance of 10 per cent. loss in lead 
and five per cent. loss in silver is not too much for ores which require | 
roasting.” This I don’t dispute, for this is where the profits of the 
smelter come in other than from treatment; but large quantities of those 
ores are carbonates, not the majority by any means; and I don’t think it 
is practical to roast a galena ore carrying 50 per cent. lead. In the Jast 
portion of Dr. Raymond's letter, he substantiated my assertion, that the 
freight and smelting charges are about $88 on a 60 per cent. lead ore of this 
grade. Fifty-five to 60 per cen*. is quite common at certain mines, from 
which I obtained the information. 
The Oregon Railway & Navigation Company, 7. e. Union Pacific, will 

soon have their line completed into theCoeur d’ Alene mines, and then itfis a | 
settled fact, I believe, that the rates will be about $6 per ton on raw ore 
and $8 on concentrated to Portland, by which time the Portland 
Smelting and Refining Company will be in running order. I am not 
connected with any smelter or smelting company, or mining company. 
I am entirely disinterested, except for the general welfare of the miner, 
and wish to see justice done on all sides. 
PORTLAND, Or., Dec. 7. Wma. HUNTLEY HAMPTON. 

t The Duty on Argentiferous Copper Ore. 
EDITOR ENGINEERING AND MINING JOURNAL: 

Sir: The Secretary of the Treasury, in his circular of October 18th, de- 
cided that argentiferous lead ore shall be considered silver ore and be | 
exempt from duty, but that the copper contained in argentiferous copper | 
ore shall be dutiable. This prohibits the importation of thousands of tons 
of ore that could be profitably treated by our smelters ; instead, they will 
be shipped to England and Germany, and form an addition to the indus- | 
trial power and wealth of those countries. 

The discrimination appears to be unfair, especially as no question of 
economy is involved. The welfare of our copper mines is not aifected any 
more by the importation of argentiferous copper ore than that of the lead 
mines by the importation of argentiferous lead ore. Besides, the metal- 
lurgical status of copper and of lead is about the same ; that is, the silver | 
in “dry silver ore” can be extracted as well by means of the copper in ar- 
gentiferous copper ores as through the agency of the lead in argentiferons 
lead ores. 

The worst feature of the discrimination, however, is the fact that it 
cannot even be upheld from any standpoint of law, for it can clearly be 
pointed out that it results from the misinterpretation of an act of Con- 
gress. 

The Secretary says: ** It must be assumed that the rulings and practice 
of the department were known to Congress when it passed the tariff act 
of 1883. 
the tariff, in the absence of legislative definition, was that of existing 
decisions; that Congress intended the classification should turn on the 
question of value and not of quantity.” 
_ Now let us look into the detinition of the department prior to the pass- 
ing of the tariff act referred to. It ruled in a decision dated January 14th, 
1880, ‘with regard to the classification of certain ore imported at Eagle 
Pass,” that ‘‘the value of the silver contained in the ore being largely in 
excess of the value of the iron, the department is of opimion that the ore 
is entitled to entry free of duty as silver ore.” 

In the opinion of the Secretary, therefore, when Congress passed the 
tariff act in 1883, it was governed in its idea in regard to silver ore by the 
definition contained in the ruling just quoted. He concedes that if Con- 
gress had the intention to class argentiferous iron ore as silver ore, it | 
would also have classed argentiferous lead ore as silver ore, and the same | 
logic which induces him to make this concession must also compel him to | 
assume that Congress likewise intended to class argentiferous copper ore | 
as silver ore. 
_Now, under the special provisions of the free list for ores of gold and 

silver, Congress exempied silver ore from duty, not partly, but in its en- 
tirety. If, therefore, Congress intended to consider certain ores as silver 
ore. it most assuredly also desired that their status in regard to the tariff 
should be the same, and that such ores should also be exempt from duty, 
not partly, but in their entirety. 

Besides, a silver ore, in the specific sense of the term, carries neither lead 
nor copper ; hence, if Congress intended to regard certain argentiferous 
lead and copper ores as silver ore, it certainly desired to regard their lead 
and copper contents as not existing. 
__ In the tariff act of 1883 (vide acts of the Forty-seventh Congress, sess. 
li., ch, 121, sec. 2,502, schedule C, par. 186), it is stated ‘‘ that there shall 
be levied, collected and paid upon copper, imported in the form of ores, 
24 cents on each pound of fine copper contained therein.” 
_On the basis of the Secretary’s own assumption no other logical conclu- 

sion can be arrived at but that the term ‘‘copper, imported in the form 
of ores” does not apply to such copper as was intended to be looked upon | 
as not existing. 
The Secretary quotes two decisions made by the department after the 

passing of the tariff act. In January, 1886, it was held that ‘‘ when sil- 
ver in any ore predominates in value it is considered to be silver ore, and, 
as such, is exempt from duty under the special provisions of the free list 
for ores of gold and silver.” In May, 1886, it was stated that ‘‘ ores com- 
posed of silver and lead. and iron or silver, and lead or silver, and other 
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base metals of which silver is the component material of chief value, 
would, under the ruling of January 25th, 1886, be exempt from duty 
under the provisions of the free list for ores of gold and silver.” 
No matter what the various official interpretations may have been, the 

unbiased mind can only infer that these rulings class argentiferous copper 
ore as silver ore, and that, in consequence, in conformity with the ex- 
pressed sentiments of the Secretary, the former should be entitled to the 
same exemption as the latter. 

Nevertheless, the Secretary concludes that copper in argentiferous cop- 
per ore is dutiable. He says, in paragraph 186, ‘‘ copper is made dutiable 
whenever found in ore ;” and in paragraph 191, ‘‘ nickel is also made duti- 
able whenever found in ore or in other crude form. In those cases it is 
clearly the metal obtained in the ore which is made subject to duty, and 
had the same form of expression been used in reference to lead that metal 
would have been dutiable at the rate prescribed whenever found in ore. 
According to well settled rules of statutory construction, this difference 

| in the form of expression must be deemed to indicate a different legislative 
intent, and to limit the authority of the department to impose duty in 
such cases to the ore itself under existing rules of classification.” 

The Secretary herewith admits himself to be of the opinion that it was 
the intention of Congress in 1888 to levy a duty of two and a half cents 
on each pound of fine copper contained even in such ore as it inten Jed to 
exempt from duty in its entirety, and whose aap contents it regarded 
as not existing. Of course, there is no sense in this, but it is a logical de- 
duction that the conclusion of the Secretary leads to. So far as we can 
see he has not adduced the least proof in behalf of the legality of a dis- 
/crimination between argentiferous lead ores and argentiferous copper 
ores ; moreover, there is no conceivable reason why Congress should 
have intended to make it. Its inconsistency is neither more nor less than 
that of a law providing that John Smith shall be taxed $1,000 on entering 
the holy state of matrimony, but imposing no restriction whatever on his 
brother James. 
Once on a time John Smith would, perhaps, regard such a law as strik- 

ing him with undue severity. There is certainly no doubt that the Secre- 
tary will concede this, and he may rest assured that the smelters of argen- 
tiferous copper ore also feel his unwarranted discrimination rather 
keenly. 
BELLEVILLE, IIl., Dec, 12. 

WURTZILITE, 

Written for the Engineering and Mining Journal by W. P. Blake, M. E. 

During a recent visit to Salt Lake City my attention was directed toa 
newly discovered and peculiar bitumen from the Uintah Mountains, in 
Wasatch County, Utah. between Salt Lake and the valley of Green River. 

| This locality is not far from the source of Uintahite, or ‘‘Gilsonite,” now 
an article of commerce and industrial importance. 

The new substance differs essentially from any hitherto described. It 
is a firm, black solid, a little heavier than water, and breaks with a bril- 
liant conchoidal fracture, and has a general resemblance to jet or some of 
the cannel coals. It is sectile, cutting like horn or whalebone, Theshav- 
ings and thin flakes, or fragments, havea degree of elasticity. These charac- 
ters led, at first, in Salt Lake to the supposition and the report that the sub- 
stance was allied to caoutchouc, or vulcanized rubber. But it was soon 
found to be without the essential qualities of rubber, not having tensile 
elasticity, and being very difficult of solution. It was then for a time re- 
ferred to the species elaterite, the only elastic bitumen described in Dana’s 
Mineralogy. Buta comparison of the substance with the description of 
the assemblage of dissimilar substances classed under the name elaterite 
shows that it differs from each of them, and that it has much better de- 
fined characteristics, which permit a specific description and entitle it to 
a distinctive name. 

Wurtzilite occurs in large, homogeneous masses, free from mechanical 
admixture and without any evidence of formation in layers, or of fusion. 
It is amorphous, and when cold, or at ordinary temperatures, it is brittle 
and breaks with a large conchoidal fracture, giving very brilliant, glossy 
surfaces with a vitreous lustre like uintahite, and resembling in appear- 
ance the splendent conchoidal surfaces of newly-broken obsidian. It has, 
however, a degree of toughness which increases with an elevation of tem- 
perature, and it requires a quick, sharp blow to detach a flake and secure 
a good fracture. 

Elasticity is observable in thin flakes, but this elasticity may be com- 
pared to that of glass or mica rather than to the yielding tensile elasticity 
of “rubber.” If the flake is bent too far, or suddenly, it snaps like glass. 
The substance is also flexible, and when slowly pressed and warmed a 
flake may be bent nearly double. 

Color.—The extremely thin edges of the flakes obtained by fracture are 
garnet red by transmitted light, often brilliantly so. It would thus 
appear to be transparent in very thin plates, and to be deep red in color. 

| The color of the mass by reflected light is a jet black. 
Hardness.—The hardness is such that it is not impressed by the nail at 

ordinary temperatures. It scratches gypsum, and does not scratch rock 
‘salt. It is thus between two and three in the scale of Mohs. 
| Specific Gravity, at 60 degrees F., 1,030. 
| Infusibility.—Does not fuse in boiling water, but becomes softer and 
| tougher, and is more plastic, but is not viscid or sticky, and fragments 
| do not cohere. 
| Fusibility.—It melts in the flame of a candle, takes fire, and burns with 
a bright, luminous flame, with a slight crepitation and little smoke, giv- 
ing off a strong bituminous odor. Fused in a glass tube it gives off a 
| dense cloud of white arid yellow smoke and distils over a thick, brown. 
| tarry oil with a strong odor, and leaves a small residue of fixed carbon. 
| Fragments warmed in the hand emit a strong odor like that of some of 
| the crude petroleums, which is rather offensive. 
| Electrical Characters.—It is a good electric. Negative electricity is 
easily developed by friction. It will be found useful as an insulating 

| material and for other purposes in the arts. 
| Insolubility.—It is not easily dissolved. It resists the usual solvents of 
| bitumen, but experiments are in progress which will probably lead toa 
| process by which it can be successfully worked in combination with other 
| substances. : 

This material and the Uintahite, or Gilsonite, were first brought to 

| 

1 
| 
| 
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notice by Mr. Gilson, of Salt Lake, to whom I am indebted for samples} While president of the Reading Railroad he made his famous record in 
for investigation and description. A correspondent of the Oil, Paint and | the campaign against the ‘* Mollie Maguires.” With a sagacity equal to 
Drug Reporter, Mr. Wm. L. Lay, of Utah, has noticed the discovery of | his courage, he exposed his “life freely and without apprehension,’ 
the bitumen, and, pointing out the differences between it and convinced that the boldest policy was also the safest. It was easy 
elaterite and its non-resemllance to rubber, expressed the opin- | afterward for others to see and to say the same thing; and we do not 
ion that it is an important new mineral, in which he assert that no one would have done the same at the time, if called upon. 
is correct. It certainly requires a distinctive name, and in| For more than three years the famous detective, James McParland (now 
now proposing for it the name Wurtzilite I desire to compliment my | superintendent of the Pinkerton agency at Denver, Col.), sent to Mr. Gowen 
friend, Dr. Henry Wurtz, of New York, who in 1865 described the | his daily reports of the doings of the ‘“Mollie Maguires,” of which he wasa 
mineral to which he gave the name grahamite, and has contributed | member. Not even Mr. Gowan’s private secretary opened these letters. Dur- 
largely to our exact knowledge of the hydro-carbon compounds, and who, ing all this period McParland succeeded in preventing every murder (with 
I hope, may be induced to give this novel bitumen the chemical investi-| a single exception) planned by the lodge with which he was connected. 
gation it requires. | That he did this without attracting the least suspicion to himself was per- 

MILL Rock, New Haven, Dec. 4, 1889. | haps the most wonderful part of his extraordinary performance. He could 
———————————— | not have done it but for the constant and vigilant co-operation of Mr. 

FRANKLIN B. GOWEN. Gowen, whose measures were so promptly and skillfully taken that the 
assassins were always led to ascribe their failures to accident. 

Franklin B. Gowen was the son of James Gowen, whocame to this, When the day foropen action arrived, the detective, who had never 
country in 1811. He was born at Mt. Airy, in the State of Pennsylvania, assumed any obligation to become a witness, was convinced by Mr. 
on February 9th, 1836. His education was commenced at the Catholic Gowen that his testimony would be necessary to secure the ends of 

FRANKLIN B. GOWEN. 

By permission of F. Gutekunst, Philadelphia. 

School, at Emmettsburg, Md., and was completed at the Moravian Col-|justice. From personal acquaintance with James McParland, we 
lege, at Lititz, Lancaster County, Pa. know that, like the man with whom he was_ confidentially 
He became a clerk in a store at Lancaster at the age of 19, and two associated in this enterprise, he felt no fear for himself. 

years later accepted the superintendency of a furnace at Shamokin, Pa. |Conspirators of a certain class are usually cowards; and 
Here he became acquainted with the vast resources of the anthracite coal|}he knew his’ men. This knowledge was_ fully — and 
fields and their relations to the Reading Railroad. He engaged in the | dramatically vindicated on the memorable day when, in a court house 
mining business as a member of the firm of Turner & Gowen in 1857, but | crowded with the friends and accomplices of the accused, Franklin B. 
failed in the financial crash of that year. Mr. Gowen has since canceled | Gowen, in full evening dress, cool and debonair as usual, conducted the 
all the obligations of the firm left unsettled by the failure of his first business | first case of the series, and James McParland appeared on the witness 
venture. Atthe request of his father he took up the study of law,enteringthe stand. The revelation that the secretary of the lodge was a detective 
law office of Benjamin Cummings, at Pottsville, and was admitted to the officer struck instant dismay to the criminals; but the que-tion of the 
bar of Schuylkill County, May 3ist. 1860. About a year later he was hour was, Would this end in panic and sauve qui pent, or would des- 
elected District Attorney of Schuylkill County, resigning at the end of two | perate men seek to remove by assassination, as they had done more than 
years to accept a position as counsel to the Reading Railroad Company. once before, the dangerous witness and the one man who, through that 
He was then only 27 years of age, and stood at the head of the Schuylkill | witness, had become the sole repository of their dark secrets? 
County bar. It is ak that he was offered at that time a salary of $50,000 This question was soon answered. The lawyers for the defense asked, 
a year to become counsel for a leading railroad outside the State, but this in cross-examination concerning a meeting at which it had been testified 
he refused to accept. that the accused had taken part in arranging for a murder: i 

In 1869 Mr. Gowen was elected President of the Philadelphia & Reading ‘‘ Were there other persons present than those you have named? If so, 
Railroad, in which capacity he acted until 1881. We shall not go into the | who were they ?” : : 
history of the railroad and its growth into a large corporation under Mr. Mr. Gowen instantly objected, and directed the witness not- to answer 
Gowen’s management, as these are details well known to most of our the question. Being asked by the court to state his reasons for this ob- 
readers. During the period from 1882 to 1886 he again served the same jection, he rose, turned deliberately, surveyed the crowded galleries, and 
company in the same capacity, and every one is ready to credit him for) then said: : ve é 5 
the foresight exhibited perhaps with too great audacity. ‘* We object, because the answer to this and similar questions might 
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defeat the ends of justice. 
of whom are now present in this room—who ought to be, but are not 
yet, in the hands of the officers of the law. We object to giving them 
the notice which may enable them to escape !” 

As we have heard Mr. Gowen say, in referring to this as the most criti- 
cal period of the whole enterprise, the effect was tremendous. No one 
dared to accuse himself by flying from the court-house. The throng re- 
mained in a sort of paralysis of panic. But at the next session there was 
not a Mollie Maguire in the audience. From that time on there was no 
danzer. Even Jack Kehoe, the wealthy ringleader, who had deemed 
himself too strong to be attacked, was arrested, tried, condemned and 
sentenced, and before his execution begged for an interview with Mr. 
Gowen, offering to give valuable testimony as to other persons, on condi- 
tion that his own life might be spared. Mr. Gowen declined to see him, 
and sent him word that there was evidence enough without his help. 

It is strange but undeniable that, after all this, there was apparently 
no animosity or desire for revenge as regarded either Mr. Gowen or Mr. 
McParland, among the friends or the fugitive accomplices of the crimi- 
nals. Both the actors in this great vindication of justice went their 
way thereafter, fearless and safe. 

THE MACARTHUR-FORREST PROCESS FOR iTHE TREATMENT OF REFRACTORY 
GOLD ORES. 

Written for the Engineering and Mining Journal, by, Mr. William Jones, 

This process depends upon the great chemical affinity of cyanogen for 
gold and silver, and the ease with which these metals forq soluble 
double cyanides with the alkali metals. Of the common metals gold has 
the greatest affinity for cyanogen, and their relative affinities are as fol- 
lows : First, gold ; second, silver ; third, copper : fourth, zinc; lead, iron, 
arsenic, antimony, etc., very small. 

I do not propose to discuss in this paper the chemical forms in which 
gold exists in these so-called gold ores; suftice it to say that so great is 
the aftinity of gold for cyanogen that I have yet failed to meet with any 
ore which did not on shaking up with even dilute solutions of cyanides, 
yield up its contents of gold almost entirely to the cyanide solution, and 
become dissolved as the double cyanide of gold and the alkali used. 
The cyanides of the alkali and earthy metals are, practically speaking, 

the only soluble cyanides, the cheapest and most common being the cya- 
nides of potassium and sodium. 

The relative solvent action of these various cyanides on gold and silver 
compounds. and on the gold and silver compounds existing in ores, has 
been most carefully and thoroughly investigated by Mr. J. S. Macarthur 
and Drs. Forrest, who have had a staff of research “chemists at work on 
the subject for nearly three years. It has been found that the cyanides 
of potassium and sodium are as active in their solvent action as any of the 
other soluble cyanides. 
When ores containing gold, silver, copper. zinc. etc., are treated with 

solutions of cyanide of potassium or sodium they are dissolved more or 
less, forming soluble double cyanides. The solvent action on the base 
metals can be reduced to a minimum by reducing the strength of the 
solutions, the readily soluble gold and silver being easily dissolved out 
with only traces of copper, zinc, etc. The action of these weak cyanide 
solutions on the metals iron, lead, arsenic, antimony, etc., is practically 
nil, and the solvent action on copper or zinc much depends upon the state 
of chemical combination in which they exist. 
Thus the hydrated oxides and carbonates of copper are more soluble 

than the sulphides, and the oxide of zinc more soluble than the sulphide 
of zinc ; again the white sulphide of iron is more soluble than the yellow 
sulphide. 

The best strengths of solutions to use in “leaching” out the gold from 
these so-called refractory ores depends. entirely upon the nature of the 
ore, and it is impossible to set any hard and fastJine. The strength 
of solutions generally used vary from one-eighth to one per cent. 
of cyanide of potassium.* The correct strength to use in treat- 
ing any class or lot of ore may be readily determined by treating a 
weighed quantity of the ore with varying strengths of cyanide solutions 
for various periods of time in the laboratory, and analyzing the ore after 
treatment with the cyanide liquor, and the liquor itself as to the 
amount of gold which they contain and the unconsumed cyanide in 
the liquor, these results being compared with the original contents of gold 
and silver in the ores, and the original strength in cyanogen of the solu- 
tion used. (A neat and rapid method of determining the gold in the 
cyanide liquors is to draw off a known value and evaporate it to dryness 
over a beaker of water in a capsule shaped out of a piece of silver-free 
lead foil. The lead foil capsule is then wrapped up in a ball and cupelled 
in the usual way. The liquor should be as free as possible from base 
metals. When these are present the liquor may be boiled to dryness with 
litharge and the solid residue fused in the usual way for its contents of 
gold and silver.) 

The approximate strength of the solution to use is thus determined, the 
point aimed at being to reduce the quantity of cyanide actually consumed 
to a minimum with, at the same time, the highest possible percentage of 
extraction of the gold and silver. 

The process on a large scale is carried out as follows : 
The ores (without any previous roasting of sulphur should be present), 

ground to 40 mesh, are placed in pans or wooden vats provided with a 
stirrer, and to every one ton of the ore there is added about 100 gallons of 
water containing one-quarter, one-half or three-quarters of one per cent. 
of cyanide of potassium or sodium, or other percentage which experiment 
in the laboratory shows to be the best approximate strength to use. The 
whole is then stirred for four to eight hours, the length of time depend- 
ing upon the nature of the ore. Some ores give better results by grinding 
in the pan. others require merely agitation with the liquor. 

The liquor is run off, carrying with it on an average 85 per cent. of the 
gold contents of the ore and 80 per cent. of the silver. It is filtered, and 
the gold and silver in it are precipttated by passing slowly through zinc 
turnings, when complete precipitation of the gold and silver takes place. 
They attach themselves as a loose powder to the zinc, and are easily re- 

*The above strength is on the basis of the cyanogen (C N) found in the sample 
calculated to K CN. Frequently some of the cyanogen (C N) may exist as Na CN. 

There are others besides these srlaomore—eomné' moved by shaking or stirring, the gold and silver precipitate or sludge 
falling to the bottom of the vessel, and is removed, dried and melted in 
the usual way. 

The filtration of the liquor is accelerated by using a vacuum, and there 
is no practical difficulty about this part of the process, except in the case 
of ores containing a large percentage of clayey matters. Concentrates 
work admirably, settling and filtering with the greatest facility. 

The action of the cyanide of potassium or sodium upon the metallic 
zine is very trifling, exact experiments, with accurately weighed quanti- 
ties of zinc subjected to the action of hundreds of gallons of liquor, hav- 
ing proved this, and the complete precipitation of the gold, etc., having 
also been carefully investigated. ‘The precipitation by zinc is superior to 
electrical and other metheds, and hence is adopted on the large scale. 

The amount of free cyanide existing in the liquors after passing through 
the zinc is then determined by means of a standard solution of nitrate of 
silver, and the liquor is again made up to its original strength and egain 
used. 

The actual consumption of cyanide on the large scale per ton of ore 
necessarily varies, running from 14 pounds to8 pounds per ton. I am, 
however, of opinion it will average about 5 pounds of cyanide of potash 
or soda per ton. At the same time I have witnessed ores successfully 
treated with a consumption of only 1% pounds of cyanide per ton, notably 
a very refractory South African pyrites containing over 3 ounces of gold 
per ton, the gold extraction being over 90 per cent. 

In order to successfully carry out the extraction of the gold from 
these so-called refractory ores a number of points have to be observed. If 
the ores contain a noted acidity, due to the presence of basic sulphates 
of iron etc., (especially marked in the case of disintegrated and weathered 
sulphides of the metals), it should be neutralized with the equivalent 
quantity of caustic lime, in the form of milk of lime. The exact amount 
of acidity can be really determined by shaking up a weighed sample of 
the ore with water and adding standard normal or tenth normal caustic 
soda solution till the point of alkalinity is attained, as determined by 
litmus or other indicator. The amount of lime required is then easily 
‘alculated. Some ores show as much as four per cent. of acidity in terms 
of soda, and such ores on treatment with’ cyanide solutions without pre- 
vious treatment with lime, show no extraction of their gold contents, 
whereas when previously treated with lime, the greater a of the gold 
was easily extracted. Nearly all sulphides show more or less acidity, but 
when it is under one-tenth of one per cent. it may for practical purposes 
be neglected. 
The cyanide solution used should be as free from caustic alkali (NaHO) 

(or KHO) as possible, as it is apt to form a sulphide of sodium or potas- 
sium with the sulphur of the ores, and thus prevent gold and silver going 
into solution. This difficulty, when it does occur, is got over by adding 
chloride of calcium. 

The cyanide solutions are best preserved from too great exposure to the 
air, as a part of the cyanide is apt to be converted by oxidation into the 
cyanate, an extremely stable compound. 

This process is admirably suited for treating iron pyrites containing 
gold, as no roasting is required, and to ores containing fine or ‘‘float,” 
which yield up their gold so easily that they can be treated by merely 
percolating the cyanide liquor through them. Complex ores conta:ning 
antimony, arsenic, etc., also yield up their gold contents with great 
facility. I have had a large number of American and Mexican ores 
tested by this process and the average extraction of the gold was 90 per 
cent. and 85 per cent. of the silver, the percentage of silver extracted 
being generally less than the gold. Works on this process are now 
running in New Zealand and Australia, and a plant is about to he erected 
atthe Cape. The process owes much of its success to the skill and untiring 
efforts of Mr. J. S. Macarthur and Drs. Forrest, and is now the property of 
a strong company who have secured patents in all countries of the world. 

The cyanide used on the commercial scale is cyanide, or mixture of 
cyanides of potash and soda, made by fusing the yellow ferro-cyanide of 
potassium with a pure soda ash and carbon in an iron pot, ata dull red 
heat, till the ferro-cyanide is decomposed, as ascertained by testing a 
small sample with an iron salt, The liquid mass is then ladled or run 
into iron molds to cool, and the cooled mass forms a black brick contain- 
ing 75 per cent. of cyanide of potassium and sodium. These bricks are 
made of a weight of about 16 pounds each. They are packed in long 
zinc cases, soldered up and shipped in wooden boxes to the mines or 
works. 

The actual cost of manufacturing such a cyanide is not greater than 
35 cents per pound. The above method is the old and well-known re- 
action. 
Experiments are now in progress for utilizing the reaction (proposed as 

early as 1845), of passing nitrogen or furnace gases (free from oxygen) over 
highly heated alkali and carbon, barium being preferred. From my own 
experience of this process, on a large scale, I hope to see the cost of the 
cyanide reduced to at least 20 cents per pound at an early date. I look 
for an early introduction of this process, on a large scale, into the United 
States. 

The Pulsion Mechanical Telephone.—Some interesting experiments 
were made with tke Pulsion telephone near London, England, recently. This 
telephone, being independent of electric or magnetic agency, is simple in 
character. The invention consists of two instruments connected by an 
ordinary non-insulated double steel wire, the two parts being 
slightly intertw.sted. The instrument consists of a dish in com- 
bination with a series of small spiral springs, inclosed in a case of some 
few inches in diameter. By this means aconsiderable volume of vibra- 
tory power is created. The distance to which the experiments were con- 
fined-was about three and a half miles, namely, from the Finchley 
road station of the Midland Railway to within a few hundred 
yards of the statian at Hendon. The experiments were many and varied, 
and the strains of a musical box, conversation and whistling were heard 
with perfect clearness, and, without going near the instrument itself, were 
easily distinguished by means of hats being placed in contact with the 
wire. -A special merit claimed for the _——- telephone is that it conveys 
the actual sound of the voice and its inflections more truly than any other. 
At an early date the public will have an opportunity of judging of the 
value of the latest addition to telephone inventions, 
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‘ water is in abundance. 
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SALIDA, COLORADO. tively little development work done. This is owing to the lack of capital 
among the present prospectors and owners, and opens up a good field for 

At the end of the Grand Canon and almost at the foot of the famous | safe investments. Fifty carloadsof bituminous and anthracite coal are 
Marshall Pass lies Salida, one of the many progressive and beautifully | shipped through here daily from neighboring mines. Copper ores are 
situated cities of Colorado, which we illustrate from a photograph in the| also found. The charcoal kilns, within a few miles, ship an average of 
supplement accompanying this number. - | twenty carloads per day to Salida. 

Salida was incorporated in 1880, and has a population of 4,500 people.| Salida is not a strictly mining town, but the large and varied mineral 
Most of the buildings are of brick, very neat and substantial, lighted by | production of the tributary districts are by no means an unimportant 
electricity, and water is supplied from water works of a first-class | factor in her resources. The branch lines from this point tap the great Mon- 
character. arch district, which has already shipped over $10,000,000 worth of ore, the 

During the greater portion of the year the streets, of ample width, are | Calumet iron mine, the Sedalia copper mine, the famous Bonanza district, 
kept constantly clean by the waters of the South Arkansas River, which | the newly-opened Alder Camp, and the Hot Springs iron mine, besides a 
flow in channels on each side, carrying all refuse into the swift current of | large number of smaller camps and shipping claims. These various mines 
the Arkansas, on the northern border of the city. All the streets are | employ large forces of men who receive their supplies from Salida. The 
lined with trees, adding much to the beauty of the town. Clear spring} necessary elements for smelting are all at hand, and there is but little 

doubt that Salida is destined to become, sooner or later, a smelting point. } 
Flowing directly in front of you as you step from the train is the noble RAILROAD INTERESTS. 

Arkansas River, with a fall of 100 feet within the city limits, and con-} Salida was first started as arailroad town, and asa railroad center it is 
sequently abundant power for manufacturing purposes. rapidly growing in importance. The Denver & Rio Grande makes Salida 

On the other side of the city is the south fork of the Arkansas River. | the terminus of six divisions—including the three main divisions of their 
This extremely clear stream furnishes the city with pure cold water. A | great system. On the Gunnison branch alone 190 men are employed, all 
large reservoir,a mile and a half above town is the base of supply for a | of whom make their homes in Salida. A great majority of the men on 
complete system of water mains. the other divisions live here. The Rio Grande company has extensive 

Salida soon became one of the most important points on the line of the} machine shops and offices in Salida, employing 150 men. Thus it is 
Denver and Rio Grande Railroad and the most prominent town in the | shown that fully 400 railroad employés make their headquarters here. 
great Arkansas Valley. Since that time, with scarcely an interruption, | The wages of these employés aggregate $40,000 per month, or nearly half 
the place has enjoyed prosperity, and success has crowned every enter-| a million dollars a year. 

prise. When the Rio Grande standard gauge short line is completed Salida 
Especial mention should be made of the progress in building during the’ will be the most important point between Salt Lake City and Denver. 

PLATE I.—CINNABAR CROPPING NEAR SILVER CLIFF. 

year 1888. One hundred and twenty-three new buildings were com-|It will then be the headquarters for the narrow gauge system, and all 
pleted and are now occupied, the greater portion of them being substan-| freight to and from stations on the narrow gauge divisions will be trans- 
tial brick and stone structures, the total amount invested in improvements | ferred at this point. A location has already been selected for additional 
alone reaching the respectable sum of $250,000. A comfortable hotel and | shops and yards in this city. _ 
good passenger depot add to the convenience of visitors. The railway hospital—a large and handsome brick building—is also 
A notable fact in regard to the buildings mentioned is that fully 90 per | located in Salida, and is the only one on the line of the Denver & Rio 

cent. of them were dwellings built and occupied by the owners, showing | Grande Railway. 
that Salida has a class of residents who desire to be permanently identified | Twenty passenger trains a day leaveand arrive at this station, affording 
with the interests of the city. Among the buildings erected during the | facilitie s equaled by few cities in the West. The Denver & Rio Grande 
past season was a beautiful and commodious opera house, with a seating | Railroad has already commenced the work of changing its main line to 
capacity of 1,000. This opera house is admitted to be second to none in | Salt Lake City from narrow to broad gauge, and Salida will then have a 
the State, excepting the Tabor Grand at Denver. broad gauge outlet to the East. 

MINERAL RESOURCES The various attractions of this ‘‘ baby ” railroad of the Rockies, we do 
‘ oe Or ee - oe. ; not intend to describe; they must be seen and felt before they are fully 

A great variety of minerals are found in large quantities in the territory | known. Only a few years ago the writer attended an ‘‘ excursion” from 
tributary to Salida. Several of the Chaffee County mines are prominent | Denver, of some twenty-six miles, that was heralded as a wonder of the 
among the richest and most productive mines in the entire State. There| times. To climb the mountains, then, was believed to be impossible. 
are shipped every day from this immediate vicinity 15 carloads of iron | The result has been one of the grandest achievements of the age, and the 
ore, 12 carloads of silver ore, three carloads of copper ore and 15 carloads | opening up and developing of more mining camps than all other systems 
of lime rock. Salida’s carbonate belt embraces a strip of territory com-| combined. It is marvelous when one adds up the amount of wealth that 
mencing about six miles southeast of the town, running in a north-| has been produced along the lines of the Denver & Rio Grande Railroad. 
easterly direction twelve to sixteen miles, and is from six to ten miles! Leadville, Aspen, Monarch, San Juan, Boulder, Tomitschi, Bonanza, and 
wide. The development so far made sustains the assertion that the field |as many more. We illustrate one of the disadvantages the railroad some- 
is full of paying mineral; and no one can make a fair examination of | times labors under in developing some hitherto supposed inaccessible camp 
the ground, but will believe that this will yet prove to be one of the great | or section. The cuts represent a portion of the Silver Cliff branch that 
silver, copper and iron producing points in Colorado. Even away from | has been badly treated by a cloudburst and washout. They show the im- 
railroad the country is accessible. As is frequently the case,;mense power that water has, when confined in one of those narrow 
good roads and trails reach the heart of the region and make rail-| canons, and to an engineering or mining man speak volumes for the 
road shipments easy. Taking into consideration, however, the size of | indomitable pluck and energy of the people who overcome such obstacles, 
the belt and the number of good prospects, there has yet been compara. | and at such a great expense accomplished so much good for the State and 

ater EEE 
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people. Plate No. 1 represents a ‘‘cropping”™ of Cinnabar bearing rock | The terms above proposed will not be found difficult to fix inthe mem- 
lately found near the Silver Cliff branch of the Denver & Rio Grande | ory by most students. 
Railroad. Preparations are being made to fully develope this apparently 
valuable deposit, and when work has progresse” we shail give further 
particulars concerning it. 

THE ELECTROLYSIS OF SALT. 

Walther Hempel, in a recent number of the Berichte d. deutsch. Chem. | 
Gesellschaft, gives a very suggestive laboratory method for obtaining | 
erystallized carbonate of soda and chlorine gas directly from salt by 
electrolysis. The process is somewhat similar to one which was patented 
in Germany by Marx in the beginning of the year, but dispenses with the 
liquid diaphragms which the patentee proposed for separating the products 
of electrolysis. In Fig. 1 we show a section of the apparatus which the 
author employs, and in Fig. 2 cne of the electrodes. The difticulty of 
tinding a suitable porous diaphragm for dividing the electrolytic cell has 
been overcome by substituting asbestos paper for porcelain or varthen- 
ware plates, which were found to be quickly stopped by the carbonate of 
soda which separates from the liquid. The cathode consists of an iron 
plate bored with several holes sufficiently large to allow of the ready 
passage of gases through the plate, while the anode is similarly con- 
structed out of a thin sheet of gas carbon. The two plates are separated by 
means of a sheet of asbestos paper, and are connected by wires to an or- 
dinary Bunsen battery or small dynamo. 
these plates by means of two porcelain rings A A, and thick glass plates 
B B. The apparatus is easily connected together, so as to be gas and water 
tight, by means of india rubber. 

The electrolytic cellis made on | 

| 

| as little is known as in case of the tards. 

In the glass plate which forms the wall of the anode chamber of the | 
cell is fitted a glass funnel-shaped tube, (’, in which the charge of sodium 
chloride used in the electrolysis is introduced, and from the same cham- 
ber, through a tube, D, cemented to the upper part of the porcelain ring, 
the chlorine gas is evolved. On the cathode side of the apparatus, the 
porcelain ring is bored so as to admit of the tube #, by which carbonic 
acid gas is introduced into the liquid, and to allow of the removals of the 
crystals of carbonate of soda formed from time totime. The salt is in- 
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Fic. 1. Fig. 2 

troduced into the cell in small lumps, so that the apparatus | 
can be arranged to work continuously. Both the carbonate of | 
soda and the chlorine gas are chemically pure. By heating the| 
cell to the temperature of boiling water, the electrolysis proceeds 
at a better rate, and it will be easily seen that the apparatus can be 
constructed of more durable materials for use on a larger scale. The 
author suggests that the cathode half of the cell should be constructed 
entirely of iron, and other improvements will doubtless render the elec- 
trolysis of salt by this method possible on a manufacturing basis. In its 
present form, 3°2 volts are required to effect the decomposition of the 
salt, and 2°5 volts to overcome the polarization produced by the carbon 
plate immersed in the salt solution saturated with chlorine and the iron 
plate surrounded by a solution of salt saturated with soda. The total 
electromotive force required is therefore 5°7 volts, and when both plates 
are constructed of carbon the polarization was found by the author to be 
nearly as great. With a current of 1°73 ampéres, furnished by an ordi- 
nary Bunsen battery. 0°93 gram of chlorine per hour was evolved. With 
a horse power equal to 680 volt-ampéres. 64°5 grams of chlorine and 259-8 
grams of crystallized sodium carbonate, NA,CO,10H,O per horse power 
per hour can be obtained.—Industries. 

PROPOSED NOMENCLATURE AND NOTATION IN PRACTICAL THERMICS.* 

Written for the Engineering and Mining Journal by Dr. Henry Wurtz. 

(Concluded from page 524.) 

There are a number of other thermic constants which have received 
less investigation than the above, but have great prospective importance. | 
Among these may be mentioned: 
Diathermancy. 
Radiating and absorbing power. 
Reflective power for radiant heat. 
Refractive power (of diathermanous bodies). 
Vapor tensions, of solid and liquid forms. 
Incipient dissociation temperatures. 
As to these, it does not appear advisable to suggest any abbrev 

terms at the present time. 

for the literature of heat, to state that it has been in our hands, and crowded out of 
our columns for some four months’ time. Within this time we have received ac- 
counts of recent discussions in Paris in which the use of therm in the same sense as 
by Dr. W. was urged. This is not, therefore, a case of an appropriation of an idea 
from others. as might be imagined in the absence of the present note.—EDITORs | 

| 

| 
| 
| 

Each of them may be recalled by a closely ré- 
lated English word ; thus: . 

No. 3, Flam, by Flame; No, 4, Ignis, by Ignite; No. 5, Tard, by 
Tardy, Retard; No. 6, Vert, by Convert ; No. 7, Tend, by Extend ; No. 8, 
Pand, by Expand ; No. 9, Therm, by Thermometer; No. 10, Cal, by Cal- 
orimeter: No 11, Pyr, by Pyrometer; No, 12, Fund, by Foundry; No. 
13, Ferv, by Effervesce, Fervent; No. 14, Duc, by Conduct, Conduction ; 
No. 15, Temp, by Teinperature and Temporal. 

Of the above fifteen terms, the first two are general and familiar; Nos. 
3, 4, 5, 6 and 15 are simply constants, while the other eight are units or 
multiples thereof. 
Two purposes may now be simultaneously served by presentation of a 

list that I have drawn up, of certain tabulations, scales or series apper- 
taining to the above-named units and constants, which scales will have to 
be filled up, with reference to all known materials of definite natures, be- 
fore thermics can approach to the condition of an exact science. One of 
these purposes is to show forth the meager and even skeleton-like character 
of our present precise thermic knowledge; the other to set forth as 
examples, a few of the ways in which the above new abbreviated terms 
may be conveniently employed and applied. 

These said series or scales are as idlcors ; 
1. A Scale of Flams, most of which remain yet to be determined by ex- 

periment, 
2, A Seale of Ignes, also mostly undetermined. 
3. A Scale of Tards, for which few data exist. 
4, Seales of Verts, of a multitude of different species, of which almost 

It is easy to foresee that series 
of verts will be very numerous. 

Two Scalis of Tends, namely : 
5. A scale of tends of materials in solid forms ; solid tends, 
6. A scale of tends of materials in liquid forms; liquid tends. 
Thi ee Scales of Pands, namely: 
7. A seale of solid pands, 
8. A scale of liquid pands, 
9. A scale of vapor pands. 
Six Scales of Purs.—The pyrs may be either those of unit weights of 

material, which I prefer to call baropyrs (fa@poo, weight, and pyr), or of 
unit volumes, stereopyrs (67¢€pé06, cubic or volumic, and pyr); and each 
of these may pertain also to solid, liquid, and vaporous states of the 
material, when it is known in the three states. Thus we may have six 
scales : 

10. A scale of solid baropyrs, 
11. A scale of liquid baropyrs. 
12, A scale of vapor baYopyrs. 
13, A scale of solid stereopyrs. 
14. A scale of liquid stereopyrs. 
15. A scale of vapor stereopyrs. 
Of these the baropyrs only are in use by chemists, to whom, with few 

if any exceptions, stereopyrs will be altogether novel, not being alluded to 
im chemical text-books,"so far as the writer is aware. There are, however, 

_ three other scales, based on equivalent weights of the materials,which are 

| 

in common use by chemists. These may be called in the nomenclature here 
advanced equipyrs, comprising solid equipyrs, liquid equipyrs and vapor 
(or gas) equipyrs; In much chemical literature (in Watt's Dictionary, for 
example), the figures given for pyrs are equipyrs. They are really only 
Laropyrs with a different standard or modulus—instead of one pound of 
water, one equivalent, or 18 pounds, being the modulus in these series } so 
that the equipyr is nothing more than the correspon ling baropyr multi- 
plied by 18. - As to the mode of derivation of the stereopyrs, this is by 
multiplication of the corresponding baropyrs by the specific gravity of 
the material, solid, liquid, vaporous or gaseous, as it ma: be, at normal 
temperature and pressure, when it is existent at such. 

In the case of vapors existent only at higher temperatures, such uniform 
temperature and pressure as found suitable and feasible must be adopted. 
Series or scales of stereopyrs, as will readily be seen, must differ alto- 
gether, as regards the relations and ratios between the individual mem- 
bers, from the common baropyrs. and should, whenever they shall have 
been thoroughly studied, lead te important scientific conclusions. More- 
over, ina practical sense, they should be at least as important as the 
baropyrs. This is illustrated by the consideration that the relative fuel 
values of bushels of different fuel materials is practically more generally 
useful to know than those of hundred weights of the same. 

It appears that, theoretically, the liquid baropyr should be derivable 
from the solid baropyr by adding thereto the fund of the solid material 
plus its fund-therm, the latter being taken as the difference between its 
fusing-point and 60 degrees F., as previously explained; while the vapor 
baropyr is derived from the solid baropyr by adding the same again, to- 
gether with the ferv and the difference between the fund-therm and the 
ferv-therm. Unfortunately, there are as yet few. if any, cases of com- 
bustible materials of which the funds or fervs are known, and few of 
which even the fund-therms or ferv-therms can be stated with accuracy. 

Two Scales of Funds; namely: 
16. One scale of barofunds. 
17. One scale of stereofunds. 
Four Seales of Fervs; namely: 
18. One scale of solid barofervs. 
19. One scale of liquid barofervs. 
20. One scale of solid stereofervs. 
21. One scale of liquid stereofervs. 
The derivation of the stereofervs from the barofervs is similar to that 

‘of the stereopyrs from the baropyrs, by multiplying into the specific 
| gravity. 
} An example of these fours scales of fervs, in the case of ice and water, 

lated :may be here given for illustration. In this case, as ice is non-existent at 
, the normal temperature, we are obliged, for uniformity, to reduce all our 
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dpa ae i est acaaintia __ | figures to 32 degrees F. .For convenience, the above order of statement 
*It is but just to Dr. Wurtz, the author of this essay on abbreviating and symbols is somewhat changed. Fahr. 

The baroferv of liquid water from 32 degrees........... = 1,147 degrees. 
The baroferv of solid ice from 32degrees ............ . =123 “ 
The stereoferv of liquid water from 32 degrees......... = 1,147 - 
The stereoferv of solid ice from 32 degrees............. -=13n # 

These figures are arrived at as follows: Regnault’s expression for the 
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latent heat of steam from water at 212 degrees, that is, for the rales! High Tension Electric Lighting Currents.—The London corre- 
baroferv, at 212 degrees, is 1,091.7 — .695 (212 degrees — 82 degrees), which | 
reduces to 967 degrees, to which addition of 212 — 32 (= 180 degrees) gives | 
us 1,147 degrees, the first figure. The second is obtained by addit 
the fund of ice: 1,147 degrees + 142 degrees = 1,289 degrees. e two 
stereofervs are obtained, as has been explained, by multiplying the baro- 
fervs by the specific gravities of the materials; that of water, being unity, 
gives a stereoferv identical with the baroferv, while the specific gravity of | 
ice = .918, multiplied into 1,289, gives us 1,211 degrees, 

As the pyr, fund, and ferv are founded on the cal, being only multiples 
thereof, it may be well, before leaving them, to suggest further that the 
cal itself admits of two species, the ordinary cal (which is the barocal) 
and a stereocal, the latter based on the unit volume of water. 

22. One scale of duces. 
Six scales of temps; namely : 
28. One scale of solid barotemps. 
24. One scale of liquid barotemps. 
25. One scale of vapor barotemps. 
26. One scale of solid stereotemps. 
27. One scale of liquid stereotemps. 
28. One scale of vapor stereotemps. 
Equitemps are what are known as equivalent or atomic heats. 
As remarked with reference to the stereopyrs Nos. 13, 14 and 15, the 

stereofervs Nos. 20 and 21 and the solid and liquid stereotemps Nos. 26 
and 27 are all series which will be novel to chemists. Gas stereotemps, 
which come under No. 28, have, however, been considerably studied, so 
that some skeleton scales may probably be constructed. The materials 
tor one of the missing scales or series here first pointed out happens to be 
quite large. This applies to the solid stereotemps No. 26, the study of 
which has already yielded to the present writer very interesting results, 
which he hopes to make the subject of a future special communication. 
The same remark made regarding the greater practical importance of the 
unknown stereopyrs over the known baropyrs applies even more strongly 
to the unknown solid stereotemps as compared with the very extensively 
investigated solid barotemps, and the reason is equally obvious when once 
the case is brought under consideration. 
We have indicated above 28 distinct scales or series of figures which 

await completion and study in thermic science. But this is not all, as there 
are numerous other constants pertaining to this science which must here- 
after furnish similar scales, some of which have already been mentioned. 

I will conclude with the presentation of a table of the new terms which 
have been proposed in this paper, arranged alphabetically for convenience 
of reference. with definitions appended : 

UNITS, TERMS AND SYMBOLS PROPOSED FOR PRACTICAL HEAT-SCIENCE. 

Arranged Alphabetically. 

Terms Sym- 
| bols. 

| Cal. | Calorific Unit: !Temperature that raises the unit- 
1! cakes | © ‘weightor unit volume of waterone thermometric 

care | unit. 

| Due. Rate of conduction of temperature; or time of pene- | 
2 ata d. tration of one thermometric unit through the unit 

(ductus. | of thickness or linear extension. 
Ferv. wee Heat of vaporization: Total cals Seeveat = the wae 

ig : : e012 ak From the solid form, sfv. 
(ferveie, to boil.) weight or unit volume. { From the liquid form, Ifv. 

4 Fire General term for combustions generating tempera- 
; tures above incandescence, and self-sustained. 

i Flam. Maximum temperature of gaseous products of com- 
5 fm. bustion with air (ascertainable as yet only by ex- 

(flammia..) perimental determination). 

6 Fund. fa, Heat, of fusion: Total cals thereof for the unit 
(fundere, to pour out.) “> weight or unit volume. 

7 Heat. h. (General term for all manifestations and modifica- | 
tions. 

Ignis. Temperature, in dry air, of ignition or kindling to 

8 tur. Ignes | i, fire or rapid combustion, in case of bodies generat- | 
j i ~ | ting temperatures above incandescence. 
| Pand. : : : 5 

g! = pd. Fraction, proportion, or coefticient of cubic expan- 
' | (pandere, to spread.) sion, for the thermometric unit. 

10) ae | Total cals generated by the combustion of the unit | 
(7p, fire.) P- | weight or unit volume. 

Tard. ‘Minimum temperature to start slow combustion 
11) (tardus, slow.) ta. (generating temperatures below incandescence. 

| ' } 

- Temp. | \* Specific Heat ” : Temperature attained in the unit | 
12) (tempus, time.) | tp. (ee time; or time requir to attain a given tempera- 

ure. 
Tend. | a |Fraction, proportion, or coefficient of linear exten- 

13) (tendere, to stretch ) sion or expansion, for the thermometric unit. 

Therm. 
(G«' pun, heat.) Thermometric temperature unit. lf t. 

Vert. } 

|'Minimum temperature to produce internal chemi- 
\jcal transformation, within brief periods. 

| = 

BOOKS RECEIVED. 

15 
| 
(vertere, to transform.)) V- 

Im sending books for notice, will 
buyers, give the retail price? 
of the Journal.) 

Arkansas Annual Report, Geological Survey, Vol. IT. 

ublishers, for their own sake and for that of book 
ese notices do not supersede review in another page 

The ‘Nezoic Geology of 
Southwestern Arkansas, by Robert T. Hill, Assistant Appendices. 
The Northern Limits of the Mesozoic Rocks in Arkansas, by O. P. 
Hay. Assistant Geologist. On the Manufacture of Portland Cement, 
by John C. Branner, State Geologist. Published by the State. 1888. 
Pages, 319. Llustrated. 

ing i this | 

spondent of the Electrical Review says with reference to the Ferranti high 
tension currents for lighting the English metropolis : The first engine and 
dynamo at Deptford, of 1,250 horse power, has now, however, been run- 
ning at intervals for the last two or three weeks, and has 

| supplied light to Charing Cross and, on occasions, to some of 
|the Grosvenor Gallery circuits. On November 18th the dynamo 
was run at 5,000 volts, the current converted to 2,400 at 
Charing Cross, then sent to the Grosvenor, connected with three of the 
Grosvenor circuits and converted again to 100 volts at the customers’ 
houses. At a first trial for an hour 23 ampéres were transmitted, but in 
a second trial an hour afterward 43 ampéres were transmitted, correspond- 
ing at 72 ten candle-power lamps to ampére, at 2,400 volts te about 3,000 

|ten candle-power lamps. There was no trouble with the insulation, 
| which has been tried to an equivalent of 40,000 volts with an induction 
| machine before running. I learn that Fowler Waring cables have been 
| substituted for the Ferranti conductors between Deptford and London. 

Quarrying in India.—There is in india a cast of people known as 
| wudders, who may be described in general terms as the navvies of 
| India. They are of two classes—those who work in stone and those 
| skilled in the manipulation of earth. The stone wudder is a hardy, 
sinewy fellow, whose stock-in-trade consists of a house which, when on 
his travels, he transports on the back of his donkey, or else on the head 
of his wife (no remarkable instance of tyranny, since it consists of 

| nothing but a mat and a few bamboo stays); then he has a heavy crow- 
| bar, a few iron wedges, some earthen pots, a dog, and a small stock of 
|rice. Arrived at his quarry, his first care is to lay in a stock of firewood, 
| which he cuts in the jungle, and removes by means of peculiar bandy or 
| cart with low wheels of solid timber, drawn by a pair of buffaloes—an 
|important part of his equipment which I omitted to include before in 
| the list. The wood is piled in small quantities on the surface of the 
| rock, and ignited usually during the night, their favorite time for work. 
| After the fire has been steadily kept up for some hours, the upper layer 
|of the rock expands sufficiently to produce a separation from the 
|substratum. The separation is accompanied by a dull bursting sound, 
and the extent of the severance is ascertained by a series of taps 
with the crowbar, the response of which is conclusive to a practiced 
ear. The next operation is to break up this loosened bed of rock into 
fragments of a size convenient for handling, and this is effected by means 
of a round boulder of greenstone, as large as can be lifted to his head with 
the assistance of another man. This he dashes {down with all his might 
on the rock, and sometimes succeeds in making a fracture with a single 

' throw; but it often requires to be repeated many times; and it is wonder- 
ful, considering the clumsiness of the method, with what success he turns 

| out handsome square blocks of stone, of dimensions well suited for build- 
ing. This, however, is more to be attributed to the natural tendency of 

| 
| 
| 
| 

=| the stone to square fracture, than to the skill of the wudder. 

PATENTS GRANTED BY THE UNITED STATES PATBNT-OFPFIOE. 

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

ISSUED DECEMBER 17TH, 1889. 

417,236. Apparatusfor use in Leveling. Auguste E. D. F. De Villepigue, Paris, 
Trance. 

417,239. Dumping-Car. Edward E. Dwight, Toledo, O. 
| 417,245. Instrument for Recording Differences of Pressure. Clemens Herschel, 
| Holyoke, Mass. 
417,246. Car-Brake. Henry S. Hopper, Detroit, Mich. 

| 417,283. Rail-Supporting Bar for Street_Railways. John D. Reed, Boston, Mass. 
417,287. Process of Making Bleaching Powder. Ernest Solvay, Brussels, Belgium, 

Assignor to the Solvay Process Company, Syracuse, N. Y. 
| 417,288. Process of Building Tunnels or Shafts. Chas. Sooysmith, and Edward L. 

Abbot, New York, N. Y. 
417,291. Car-Coupling. Robert H. eo Woodward, Cherokee Cutlet, Ind. Ter. 
417,302. Hydrocarbon Burner. John Wilson, New York, and Allan Mason, Brooklyn, 

Assignors to Herbert H. Sanderson, trustee, New York, N. Y. 
417,314. Apparatus for Separating Lead and Base Bullion from Slag, Mattes and 

Speiss. Walter B. Devereux, Glenwood Springs, Colo. 
417,315. Apparatus for Separating Lead and Base Bullion from Slag. Walter B. 

Devereux, Glenwood Springs, Colo. 
| 417,323. Tube Expander. William D. John, Scranton, Pa. 
| 417,338. Method of Operating Electric Railways. Elias E. Ries, Baltimore, Md., 
| ge by direct and mesne assignments to Ries & Henderson, same 
| place. 
| 417,339. st Apparatus. Joseph Rist and Andrew F. Clubine, Kansas 
| y, Mo. 
| 417,340. Journal-Bearing. William S. Seales, Everett, Assignor of two-thirds to 

Gorge G. Frost, trustee, Newton and Joseph H. Clark, East Weymouth, 
ass. 

417,342. Process of Burning Hydrocarbons. Jacob Schinneler, Pittsburg, Pa. 
| 417,347. Car-Coupling. James Timms, Columbus, O 
417,352. Well-Boring Machine. Grove S. Bartholomew, Garvanza, Cal. 

| 417,362. Artificial Fuel. John Morris, London, England 
417,387. Motor for Pump. Horace F. Hodges, Boston, Mass. 
417,394. Car-Brake. Edgar Peckham, New York, Assignor to the Peckham Car 

Wheel Company, Syracuse, N. Y. 
417,409. Roller-Mill Adjustment. Perley T. Couch, Philadelphia, Pa., Assignor of 

one-half to Thompson & Campbell, same place. 
| 417,426. Railway-Rail Tie. ichard Jones, Houston, Tex. 
417,429. —— of Explosives. Wilbraham E. Liardet, Cambria, New South 

ales. 
417,434. White Lead. Julius F. F. F. Lowe, Frankfort-on-the-Main, Germany. 
417,448. Air on Steam Brake. Friedrich Schemann, Philadelphia, Pa., Assignor of 

one-half to Samuel M. Hyneman, same place. 
417,457. Hydrocarbon-Burner. William Wilson, Chicago, Ill. 
417,476. Dry Ore Concentrator. Miles B. Dodge, San neisco, Cal. 

| 417,482. Air-Compressor. Samuel Guthrie, San Francisco, Cal. 
417,484. Rolling-Mill. Patrick F. Hanley, Homestead, Pa. 
417,485. Composition for Welding Steel. Anthony J. Hindmeyer, Philadelphia, Pa. 
417,493. Pneumatic Engine. Henry W. Metzing, New York, N. Y. 
417,499. Railway Rail Brace. Lewis McElroy, De Kalb, Assignor of one-half to 

Edward P. Edwards, Sterling, Ill. 
417,508. Sectional Boiler. Joseph H. Ricker, Lock Haven, Pa. 
$17,515. Governor for Steam ines. James A. Seymour, Auburn, N. Y. 
417,553. Machine for Bending Pipe. Herbert E. Fowler, New Haven, Conn., As- 

—_— to the United States Pipe Bending and Coiling Company, Chicago, 

417,577. Explosive Compound. John F. A. Mumm, Dayton, Ky. 
| 417,622. Apparatus for reducing Metal to Powder. Richard Yeilding, Detroit, Mich. 
| 417,634. Process of Manufacturing Cement. George Duryee, Orange, N. J. 
| 417,646. Boiler-Tube Cleaner. Sylvanus Kelly, Fremont, O. 
| 417,654. a ~ Electrical Distribution of Currents. Charles J. Van Depoele, 

ynn, Mass. 
417,688 Conduit for Electrical Conductors. James Tatham, Philadelphia, Pa., 
| Assignor of one-haif to Henry B. Tatham, same p! 
417,691. Process of Reducing ;\Unsmelted Ore. Jacob T. Wainwright. Pittsburg, Pa, 
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PERSONALS. 

We desire the present address of Mr. Enoch 
Kenyon, mining engineer, who was at Yuscaran, 
Honduras, in 1886 and 1887. We shall feel obliged 
to any of our readers who will send us this infor- 
mation. 

Mr. W. F. Gresley, mining engineer, has gone to 
Spring Valley, Ill., for the purpose of inspecting 
the large coal mines of the Hon. Wm. L. Scott, 
with a view of introducing his improved long- 
wall system of mining. 

Mr. Jesse L. Eddy will retire from the Utica 
Agency of the Delaware & Hudson Canal Company 
on December 31st, and will be succeeded by Mr. 
Edward J. Millspaugh, who has been connected 
with the Utica office for several years. 

Mr. William S. Jacques, whose resignation as 
oresident of the New Central Coal Company, of 
Maryland, was announced in the ENGINEERING 
AND MINING JOURNAL last week, has opvened an 
office for himself in the Washington building, 
Room 200, No.1 Broadway, New York City. Mr. 
Jacques’ long and valuable experience in the coal 
trade would seem to guarantee a prosperous future 
for him as an individual operator. 

Calvin Pardee, the well-known coal and iron 
miner of Hazleton, Pa., who recently bought a 
tract of 200 acres at Perth Amboy, is about to 
establish on it an extensive factory for the manu- 
facture of terra cotta, brick, etc., and the work of 
erecting the buildings has begun. They will be 
built on the bank of the Raritan River, and will 
also be reached by a spur from the Lehigh Valley 
Railroad, which crosses the northern part of the 
property. 

Mr. H. A. Van Tassel has become a member of 
the Consolidated Stock and Petroleum Exchange, 
and proposes to take an active interest in mining 
speculations. Mr. Van Tassel for a number of 
years occupied an official position at the Atlantic 
copper mine in Michigan, and is therefore familiar 
with the prospects of the various copper mining 
stocks, which he hopes will hereafter be more 
largely dealt in in this market. Mr. Van Tassel 
was introduced as a member by Mr. John Stanton, 
of the Allouez, Atlantic, and Central mining com- 
anies, and one of the founders of the Consolidated 
=xchange. 

The fifty-sixth meeting of the American In- 
stitute of Mining Engineers (being the annual 
meeting) will be held at Washington, D. C., be- 
ginning on Tuesday evening, February 18th, 1890. 
At one of the sessions of this meeting, the manu- 
facture. properties and uses of aluminum will be 
specially considered. Papers in this connection 
from Messrs. A. E. Hunt, F. P. Dewey and W. J. 
Keep have been already announced, and others of 
suitable character will be welcome. Opportunity 
will also be given for the discussion of Mr. Keep’s 
paper on “ Aluminum in Cast Iron,” read by title 
at the Ottawa meeting, and recently distributed. 
Written communications from members interested 
in the subject, but unable to be present at the 
meeting, are invited. 

Mr. W.C. Price has resigned from the superin- 
tendency of the following mines of Tuscarora Dis- 
trict, Nevada: Navajo, Belle Isle, North Beile Isle, 
North Commonwealth and Del Monte. Ata meet- 
ing of the directors, held in San Francisco last 
week, the resignation was accepted, and votes of 
thanks were given to Mr. Price for his past ser- 
vices. R. M. Catlin, formerly assistant superin- 
tendent and civil engineer, connected with these 
mines, will be appointed superintendent of the 
Belle Isle, North Belle Isle and Navajo. F. F. 
Coffin will be appointed superintendent of the 
North Commonwealth and Del Monte. Mr. Price 
has been prominently identified with the Tusca- 
rora district, both as a superintendent, share- 
holder and mine owner, since 1881., When he went 
there all the mines except the Navajo were closed 
down. He has resigned, it is stated, because he 
needs rest and a vacation, but says he will retain 
large interests in several of the mines. 

OBITUARY. 

Henry D. Harvey, President of the Merchants’ 
Shot Tower Company, in Baltimore, died this 
week in the 77th year of his age. 

Dispatches from E] Paso, Tex., dated the 18th 
inst., state that Captain Webster, superintendent 
of the La Blanca Mine, near Pachuca, Mex., was 
waylaid and stabbed to death in the Santa Ger- 
trudis Cafion on the 17th inst. 

Dr. Quesneville, the French chemist, died on 
November l4th, at the age of 80. He took his de- 
gree of doctor of medicine in 1834, having studied 
chemistry under Chevreul. In 1840 he started the 
Revue Scientifique, a monthly pericdical, which he 
afterward called the Moniteur Scientifique. This 

eriodical came to an end in October last, Dr. 
uesneville explaining that the task was rendered 

too severe by the infirmities of old age. 

— 

YS 

rr 

INDUSTRIAL NOTES. 

The Pittsburg Metallurgy Company has_ been 
formed for the manufacture and sale of specimens 
for metallurgical operations. 
$10,000, divided into 100 shares at $100 each. 
directors are H. H. Byram, John A. Wilson, J. G. 
Siebeneck, A. J. Lennox and W. C. Magee. 

The Schoen Manufacturing Company, of Phila- 
delphia, Pa., engaged in the manufacture of 
pressed steel articles for railroad equipment, is re- 
»orted to have decided to move its plant to Pitts- 
surg, Pa., where iron buildings for it are in course 
of erection. The new works, it is stated, will be 
furnished with a complete hydraulic system, and 
are expected to turn out about fifty tons of the 
manufactured product daily. 
the company has been increased to $300,000. C. T. 
Schoen, of Philadelphia, is president, and Henry 
W. Oliver, of Pittsburg, vice-president. 

The Jackson Wheel Company, of Jackson, Mich., 
has been merged into an organization composed of 
six of the largest wheel establishments in the 
country, consisting of the Sandusky Wheel Com- 
pony. Sandusky, O.; Keyes Wheel Company, Terre 
laute, Ind.; N. G. Olds Wheel Company, Fort 
Wayne, Ind.; Woodburn & Sannen Wheel Com- 
pany, Indianapolis, Ind.; Wapakoneta Wheel 
Company, Wapakoneta, O., and the Hopper Bros. 
and Garlington Company, of West Chester, Pa. 
The new company will be known as the American 
Wheel Company, and its main oftices will be in 
Chicago. 

We are advised by the Pittsburg Steel Casting 
Company, of Pittsburg, Pa., that it is about to 
make an extensive addition to its equipment. 
Work will begin at once on a Bessemer steel plant 
in connection with its foundry, so that Bessemer 
steel castings can be made up to 16,000 pounds in 
weight. An8-ton converter will be erected, and 
the new plant will probably be in operation early 
in April. The increased activity in the iron and 
steel business, and the large demand for heavy 
castings has made the addition absolutely neces- 
sary, as the company now has all the work on 
hand which it can handle with its present capa- 
city. One of the principal products of the new 
department will be heavy steél rolls. 

The producers made by the Taylor Gas Producer 
Company, of Philadelphia, have been used by the 
Lehigh Zinc Company on a spelter furnace for 
the past six months with such excellent results 
that they are now preparing to enlarge the plant 
and use them on ie furnaces. The Bethlehem 
Iron Company have eight in use and two more 
building. One is being erected at Steelton, Pa., 
for the Pennsylvania Steel Company, anda plant 
of six large producers is nearly ready for ship- 
ment to Bolivia, South America, for the Huan- 
chaca Company, which is the great gold and silver 
mining company of South America. The company 
is also erecting producers in the neighborhood of | 
Pittsburg and in Alabama, California and other 
places. 

It is reported from Cleveland, via Chicago, that 
the Globe Iron Works company, of the former 
city, the most extensive steel shipbuilders 
on the Lakes, “have joined hands” with 
the Illinois Steel Company in the organiza- 
tion of a company to construct steel ships in 
Chicago. The new corporation will be known as 
the Chicago Ship-building Company, and six big 
steel steamers will be on the stocks in its yards 
within a few months. The yard will be 
located on the east side of the Calumet River 
in South Chicago. The following are the directors 
of the company: M. A. Hanna, H. M. Hanna, John 
F. Pankhurst, and Luther Allen, of Cleveland, and 
W. L. Brown, Robert Forsyth, and W. I. Babcock, 
of Chicago. The officers are: John F. Pankhurst, 
president; Luther Allen, vice-president and treas- 
urer; and W. I. Babcock, manager. ° 

CONTRACTING NOTES. 

There was but one bid received at the Navy De- 
partment on Monday last for the 661 tons of pro- 
tective deck plating for the battle ship Texas, 
that of the Linden Steel Company, Pittsburg, Pa., | 
at $102,164.16 for the whole amount. 

MACHINERY AND SUPPLIES WANTED AT HOME! 

AND ABROAD, 

If any one wanting Machinery or Supplies of 

any kind will notify the ‘‘ Engineering and Min- 

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

be published in this column. 

Any manufacturer or dealer wishing to com- 

municate with the parties whose wants are given 

in this column can obtain their addresses from 

this office. 

No charge will be made for these services. 

We also offer our services to foreign correspond- 

ents who desire to purchase American goods, and 

The capital stock is | 
The |} 

The capital stock of | 

shall be pleased to furnish them information con 

cerning American goods of any kind, and forward 

them catalogues and discounts of manufacturers 

in each line, thus enabling the purchaser to select 

the most suitable articles before ordering. 

These services are rendered gratuitously in the 

interest of the subscribers and advertisers; the 

proprietors of the ‘‘ Engineering and Mining 

Journal” are not brokers or exporters, nor have 

they any pecuniary interest in buying or selling 

goods of any kind. 

GOODS WANTED AT HOME. 

433. Corn mill, 32-inch, old style. Alabama. 
434. Small farm grist mill that will make the 

very best meal. South Carolina. 
435. Prices and illustrations of railroad rolling 

stock and iron. South Carolina. 

436. Corliss engine. North Carolina. 
437. Electric light plant; 100 incandescent 

lights. North Carolina. 
438. A complete ten-stamp mill. Georgia. 
439. Engines. Hoisting engine, single drum, 

two cylinders, capacity, 1,500 lbs., 250 feet a min- 
ute, shaft 400 feet deep; also a 40 H. P. engine. 
Georgia. 

440. Boiler, 50 or 60 H. P. Georgia. 

441. Pump to raise 100 gallons a minute, 200 
feet vertical. Tank pump, 100 gallons a minute, 40 
feet. Georgia. 

442. Silver-plated copper plates. Georgia. 
443. Railway material. Second-hand dummy 

locomotive, standard gauge; two second-hand 
dummy passenger cars; one second-hand flat car, 
six miles second-hand steel rails. Tennessee. 

144, Wire tramway, for conveying ore from 
mine to mill, one mile distant. Arizona. 

445. Aresaw. Tennessee. 
446. Wood-working machinery. Flooring 

machine that works four sides; a surfacer that 
works 26 inches wide and six inches thick; one 
24-inch resaw; 36-inch band saw; mortising ma- 
chine, for blind stiles. North Carolina. 

147. Hammer-handle and spoke machine, sec- 
ond-hand, in good order. Connecticut. 

448; A core drill that can be operated by hand 
power. Idaho. 

451. Electric light plant. Texas. 

452. Engine 65 H. P. and a steel boiler 100 H. P. 
Alabama. 

45%. Heater and purifier of capacity of two en- 
gines, one 65 H. P. and the other 85H. P. Ala- 
bama. 

454, Marine engine and boiler; shafting and 
belting. Florida. 

455. Pump. Florida. 

456, Outfit for manufacturing rubber name 
stamps. Georgia. 

457. Five-ton ice plant. 
458. Boiler. Texas. 

Texas. 

459. Pump, 3-inch stroke, 24-inch discharge. 
Texas. 

460. Tools. Two lathes, 12-inch and 24-inch 
swing; 28-inch drill press; 24-inch shaper. Texas. 

461. Corliss engine, 40H. P., or double com- 
pound. State price and amount of coal per horse 
power. Maryiand. 

462. Tools. Full line for foundry, machine 
shop, and blacksmith and boiler shop. Georgia. 

463. Rock and ore crusher, with a capacity of 
two tons per hour, in blue limestone, containing 
zine blende, to nine mesh, or about the size of 
peas. Arkansas. 

464, Five-stamp pony battery. New York. 
465. Pipe. Six hundred feet 2}4-inch iron pire. 

Texas. P 

466. Rollers, shaftings, pulleys, belts, etc., for 
roller flour mill; capacity, 30 bbls. per dry. West 
Virginia. , 

467. Engine and boiler of about 3 or 4 H. P. 
468. Moss picker; one that will pick wool, hair, 

excelsior, jute, or any kind of bedding material. 
South Carolina. 

AMERICAN GOODS WANTED ABROAD. 

393. Information about nail-making machines, 
with estimates and cuts of same. Turkey. 
415. Brick poveinn: machine, which presses 

the brick in such a way as to save further artificial 
or natural drying before burning them, Ger- 
many. 
423. Spades and shovels. Queensland. 
424. Cypress moss. Nos. 1, 2,3 and 4, dyed and 

undyed, packed in 400-lb. bales. Queensland. 
425. Refrigerators, in large lots, for an ice 

company to lend out to customers. Queens- 
land. 

426. Tram car parts for 500 cars. Wheels, axles, 
springs, window fasteners and catchers for the 
same. Decorated material for roof of railway cars. 
Decorated panels for tram cars. Queensland. 

427. Well boring machinery, Queensland, 
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428. Hardware specialties and patented goods. 
New South Wales. 

429. Hams, provisions, food stuffs, etc. 
Indies. 

430. Paints in small eee. YW and \-lb. 
cans for household use. est Indies. 

431. Agency for American goods patented in 
the colonies; hardware, machinery and mills, more 
particularly. New Zealand. 

432. Refrigerators of good quality. 
land. 
449. 

West 

Queens- 

Dry lubricant for the journals of the bear- 
ing rolls of a revolving calcining furnace. The 
journals are‘6 inches x 3 inches, resting in half 
yrass ; the movement is a very slow one, only about 
14% revolutions a minute. South Australia. 

450. 
turn a stick of timber 30 inches long; also a frame 
for circular saws, one rip saw and one cross-cut 
saw, each 10 inches in diameter. West Africa. 

GENERAL MINING NEWS. 

TENNESSEE CUAL, IRON, AND RAILROAD Com- 
PANY.—Oflicial reports for November shows that 
the coal received directly from the mines, Tracy 
City Division, amounted to 14,542 tons of coal and 
10,943 tons of coke, a total for the eleven months of 
1889 of 156,350 tons of coal and 115,727 tons of coke. 
The Tracy City division of the company mined 
during the month 33,504 tons of coal, and for the 
year to December Ist 364,455 tons of coal. 

ARIZONA. 

YAVAPAI COUNTY, 

Roserts.—The sale of this mine, in Castle Creek, 
near Prescott, for $40,000 is reported. The pur 
chaser. it is stated, will at once purchase or lease 
a mill near the mine and develop their property. 

CALIFORNIA. 

JULIAN GOLD MINING AND MILLING COMPANY: 
—Articles of incorporation of this company have | 
been filed at East St. Louis, Iil., for mining and 
milling in California. The capital stock is $6,000,- 
000, The incorporators are Charles Wiesler, Byron 
Obear, David C. Kling and others. 

AMADOR COUNTY. 

PLYMOUTH CONSOLIDATED MINING COMPANY.— 
In conversation with a representative of the En- 
GINEERING AND MINING JOURNAL this week, Mr. 
Warner Van Norden, the president of this com- 
pany, stated that development work in the mine 
was progressing steadily, but no new features of 
interest have developed. The No. 2 south drift, 
according to advices received from the superin- 
tendent under date of December. 8th, is now in 615 
feet. The drift, it will be remembered, runs into | 
the Indiana ground, and is being extended from 
the Pacific shaft. The No. 3 north tunnel which 
is being extended from the same shaft is now in 
165 feet. ; 
a body of ore, but as the mill is not running at 
present, it has not been determined whether or not 
this ore would pay for extraction. 

SuTTER CREEK GOLD MINING CoMPANY.—The 
superintendent telegraphs to the New York office 
that five more stamps were started on the 16th 
inst., making ten stamps that are now in operation 
at the company’s mill. 

NEVADA COUNTY. 

BRUNSWICK GOLD MINING COMPANY.—The fol- 
lowing circular has been issued to stockholders: 
“There having been certain judgments entered 
against this compan in the Superior Court of 
Nevada County, California, aggregating upward 
of $24,000, including court and other costs, the 
assignee of said judgments now demands their 
satisfaction, and in the event of non-compliance 
threatens execution and sale, and there being no 

Turning lathe with bed long enough to | 

In this tunnel there is stated to be quite | 
| 
| 
| 

| 
| 

| and adding water power and concentrators to the 

| ments against the present company, at the rate of 

| 95 cents per share assessable). 

him. And of the remaining 400,000 shares of the 
stock of the new company it is proposed to ex- 
change share for share for present stock through | 
Mr. H. R. Lounsbery, No. 57 Broadway, New York, ! 
who has consented to act as trustee for this com- | 
pany, and to whom all stock must be delivered on | 
or before February Ist, 1890, in order to participate | 
in this plan, taking his receipt therefor, and also | 
pay unto hima voluntary assessment of 5 cents | 
er share on their present holdings, which are to | 

be exchanged for new stock, and shall also deposit 
with Mr. H. R. Lounsbery all of their holdings of 
stock for the term of six months from February 
1st, 1890, in pool for the purpose of creating a better | 
market value for their stock and to avoid the} 
throwing on the market of large blocks of stock | 
and thus depreciating its value. | 
A failure to surrender all stock of the present | 

company, and payment of assessment and —— 
as above mentioned within the time specified, will 
result in the loss of all value which the stock of 
this company may represent, through forced sale 
of the property to satisfy aforesaid judgments. 
The voluntary assessment to be used for the pur- 
pose of further sinking the main shaft, opening | 
up new drifts and otherwise developing the mine, | 

20-stamp mill no w on the property. 

Therefore, under all the above circumstances, 
we deem it important to call your attention to the | 
great prospective value of your poorer, and 
to its location among the many gold producers of | 
California, and which by careful and judicious ex- ; 
penditure of perhaps a very trifling amount of | 
money may soon be worth many times its par 
value. At the present time the Idaho mine, which 
lies but 1,400 feet from the westerly line of your 
property, is reported to have at least a 5 years sup- 
ply of ore in sight of a value of $20 per ton, the 
owners of which are now adding new improved | 
milling facilities to their present plant, so as to} 
ive this new bullion tothe world. Quite a num- 
ver of other mines, which have been lying idle for | 
lack of capital or on account of expensive cost of } 
extraction by steam, are now starting up, having 
introduced water power, with which the Bruns- 
wick is now equipped, all tending to make Grass 
Valley District the booming gold district of Cali- 
fornia. Signed, J.J. Halpin, president; J. Clem’t 
Uhler, secretary. Office room 24, 3) Broadway. 

As the above statement of reorganization was 
not quite explicit enough, the ENGINEERING AND 
MINING JOURNAL addressed the following ques- 

| national bank. 

| Madonna mine. 

tions to Mr. Lounsbery, who has furnished the 
answers given herewith. The scheme now appears | 
satisfactory and worthy of confidence. 

With regard to the third question, Mr. Louns- | 
bery informs us that while all the stock of the| 
company will be placed in his hands until August, | 
1890, only the judgment holders’ stock will be 
traded in.—EpIToR ENGINEERING AND MINING 
JOURNAL. | 

1. Are the judgment holders to receive $100,000 | 
(shares) full paid, or assessable, and if assessable, 
how much paid up in full satisfaction of all claims | 
against the company ? 

2. If all the present stockholders do not come in 
and pay the assessment on the new stock (five 
cents a share) does the lapsed stock go into the | 
treasury of the company, or does it go to the judg- 
ment holders? and if to these, then is it “full 
paid” or assessable, and if assessable, how much 
is paid upon it? 

3. Is the judgment holders stock to go into the | 
pool also ? and are all sales of stock to be for com- 
mon account of all the stockholders ? 

ANSWERsS.--1. The judgment holders to receive the | 
entire capital stock of a new company to be organ- 
ized under the laws of California for their judg- | 

| 

$25,000, or five cents per share paid (still leaving 

2. The holders of the entire capital stock of the 
new company agree to exchange share for share of | 
the old for the new on the payment by the old of | 
five cents, and the money received from the volun- 
tary assessment on the old, less expenses, to be 
donated to the new company for the development 
of its property. All lapsed stock goes to judgment | 
holders. 

3. The entire capital stock of the new company | 
is to be deposited with me until August Ist, 1890. 

| capital of $600,000, divided 

| terms proposed. The following is a b 

| been run from these shafts over 700 feet. 

| upon 
|shall have been sunk to that depth. 

been sold, it is reported, to W. L. Seeley & Co. for 
$22,000. . 

CHAFFEE COUNTY. 

SILENT FRIEND MINING COMPANY.—This prop- 
erty, which is located in the Monarch mining dis- 
trict, will be listed on the Denver exchange 
shortly. The owners are E. R. Holden, Richard 
Cline and John L. McNeil, president of the State 

It is capitalized at $500,000. 

A oe that was fmade several months ago by 
A. F. Wuensch, mining engineer, upon the district 
and property, says in;substance : This group of 
mining claims is situated on the southeast slope of 
the Lime mountain, about half a mile from the 

The distance to the Rio Grande 
track is a mile, and ore is moved from the bins to 
the cars at $1 aton. The property consists of 
three claims, the Silent Friend, B: & O.and Sur- 
prise, covering eighteen acres. This. territory 
covers the outcrop of the vein and the under- 
lying ore. The vein at the outcrop is an inter- 
stratified ore body. In the vein or zone near the 
outcrop, disclosed by a tunnel, was found two 
distinct ore channels. The strongest’ had a 
maximum width of 40 feet and a thickness of 2 to 
12 feet. After following these 300 feet at 25 de- 
grees dip a fold was uncovered. A tunnel was 
driven from the side of the mountain 390 feet 
beneath and to the northwest of the original work- 
ings, and this at 212 feet encountered the fold in 
the vein. An incline was then driven for 77 feet, 

| when the ore body suddenly left the stratification 
of the limestone and descended perpendicularly. 
A winze was sunk on the fissure from the foot of 
the incline, 168 feet deep. The ore body at the top 
of the winze was 2 feet wide. At 25 feet it widened 
to 6 feet and at 58 feet 22 feet, with 12 feet 6 feet 
from the bottom. The ore consists of galena, car- 
bonate of lead and oxide of iron, and the only cost 
in connection with its reduction is transportation, 
about $3 perton. Mr. Wuensch placed the ore in 

| sight at $145,000. 

GILPIN COUNTY. 

CASHIER MINING COMPANY.—The ENGINEER 
AND MINING -JOURNAL has received advance proofs 
of the following circular which will be issued to 
stockholders of this company: “On August 24th, 
1889, the property of the Cashier Mining Company 
was sold under foreclosure. Its bondholders were 
the purchasers of the property at the foreclosure 
sale, and have recently incorporated a company 
under the laws of the State of Kentucky, with a 

into 600, shares, 
of the par value of $l each. The corporate name 
of said company is the “Brooklyn Minin 
Company,” and has issued its entire capita 
stock in the purchase of all the _ property, 
real _and_ personal, formerly owned by the 
Cashier ee ees. In view of these facts, 
the Board of Directors of the Brooklyn Mining 
Company has empowered its president and secre- 
tary to issue out of its treasury stock, which is 
all paid and unassessable, to the holders of the 
stock of the Cashier Mining Company an equiva: 
lent amount of stock of the Brooklyn Mining 
|Company, upon the surrender to the Brooklyn 
| Mining Company, of such stock and the payment 
| of an assessment thereon of seven cents per share. 
Upon the basis of an assessment of seven cents 
er share, a working‘capital can be secured of from 
B 40,000 to $45,000, and thus the new company will 
be assured of success, as all of the principal stock- 
holders of the Cashier Mining Company have ex- 
pressed their willingness to exchange their 
stock forthe Brooklyn Mining Company, upon the 

rief state- 
ment in the relation to the present and future con- 
dition of the property: depth of main shaft, 350 
feet; depth of east shaft, 120 feet. Levels have 

Since 
operations were commenced, .some $45,000 have 

| been expended in the development of the property. 
This company is advised that there is no mine on 
the mining belt, in which the Cashier is located, 
that has not proved capable of paying dividends 
after sinking a depth of 450 feet, and the’conviction 

| is only reasonable that the Cashier will also be 
a dividend-paying basis after its shaft 

When 
the mine was shut down, for the want of cap- 

funds in hand with which to effect their liquida- | 
tion, it is deemed important that a plan be devised 
whereby the mining property may be saved to the | 
stockholders; and as under the present organiza- | 
tion of the company it is impossible to levy a forced | 
assessment for the purpose of paying the debts or 
the working of the company’s mine, therefore it is | 
thought advisable (the consent of the assignee of | 
the judgments having been obtained), and to avoid | 
the unnecessary and heavy expenses attendant on | 
a sheriff’s sale, that a new company be organized 
under the laws of the State of California, in which | 
State the property is situated, with a capital of | 
500,000 shares of the par value of $1 each (which is 
a three-quarter lower capital than the present | 
company of $2,000,000, although the number of! 
shares exceeds by 100,000), and of which total num- 
ber of new shares the assignee of the judgments 
has — to and will accept 100,000 shares in full | 
satisfaction of all claims and demands, and will | 

ital, the company was running into ore of very 
| high grade. The present organization, however, 
will have abundance of capital to demonstate to 
its stockholders the great value of the Cashier 
mine. The books for receiving assessments will be 

| opened at the office of the Brooklyn Mining Com- 

WATERLOO MINING CoMPpANY.—This company, | oe. —— pte _— ; ee — —— 
on December 7th, filed a suit in the United States | 5) February 14th, 1890, at3 P.M. The stock of the 
Circuit Court of California, at Los Angeles, against | Cashier Mining Company must accompany the 

eee aon Pas he aan ae sie | assessment in avery case. After February lth, 

the petition the company set up that they owna aot _— ——— sons — — 
ledge in the Calico Mining District, in San Ber-| the terms offered will cease. _ S = 
nardino County, from which defendant has been | : ae wy re 
taking mineral since February 11th, 1889, BROOKLYN MINING CoMPANY, 

By H. G. Romaine, Secretary. 

| The officers of the Brooklyn ee Conneny 
| are, R. H. Parker, president; S. M. Hibbard, vice- 
| president; S. W. Curtis, treasurer; H. G. Romaine, 

(Signed) H. R. LOUNSBERY. 
NEW YorK, December 20th, 1889. 

SAN BERNARDINO COUNTY. 

COLO RADO. 

BOULDER COUNTY. 

transfer to the new company all of his right, title 
and interest in and tothe judgments so eld by 

CARL GARDNER.—This mine on Left Hand Creek, 
which was located by B. G. Strock last March, ha, 

secretary. The Board of Directors is com as 
follows: S. B. French, R. H. Parks, S. M. Hibbard, 
T. L. Mathez, Jr., S. W. Curtis. 
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LAKE COUNTY. 

MORNING STAR MINING CoMPANY.—This com- 
pany has given a lease to John F. Campion, ef al., 
of all its ground situated west of the Carbonate 
Hill fault. 

PITKIN COUNTY. 

(From our Special Correspondent.) 

‘The ore shipments for the week ending Decem- 
ber 6th were 1,573 tons, an increase of 265 tons 
over last week. For the month of January, 7,321 
tons; for February, 8,867; March, 9,862; April, 8,848: 
May, 14,859; June, 13,885; July, 9,495: August, 
12,998; September, 11,269; October, 6,955; Novem- 
ber, 5,866 tons: total, 119,225 tons for eleven | 
months, averaging $55 per ton, or a total of 
46,557,375. 

AsPEN MiINr.—Dr. Henry Paul has let a contract 
to deliver 50 tons per day to the Omaha and Grant 
Sinelting and Retining Company, Denver, Col. 

ASPEN MINING AND SMELTING COMPANY.—The 
product for November, same grade and character 
us October, was 1,180 tons; shipped to the Ameri- 
can Smelting Company, Leadville, Col. The pro- 
duction of the mines for six months, beginning 
with January Ist, 1890, is contracted for by the 
Globe Smelting Company, of Denver, Col., at bet- 
terrates than a year ago. 

EpIson.—Four feet of 40-ounce 
countered on the southwest side of 
cline. 

ore 

the 

was 
main 

en- 
in- 

MOLLIE GIBSON CONSOLIDATED MINING AND 
MILLING CoMPANY.—The first meeting of this 
company, to the organization of which we referred 
last week, was held on December 9th for the elec- 
tion of officers, resulting as follows: J. J. Hager- 
man, president; H. B. Gillespie, vice-president: 

treasurer; 
The success 

Benjamin Ferris, secretary and 
Frank Bulkley, general manager. 
of the concentration mill, which is now run- 
ning on ore from the Smuggler mine, is 
assured, judging from following returns: Amount 
of ore milled. 1,273,770 lbs.; concentrates, 384,170 
lbs. This shows the concentration was as the pro- 
portion of 3°31 is to 1. The average silver value of 
the Smuggler ore was 14°82 ozs. and 9°53 per cent. 
lead. The returns from the concentrates show 
32°7 oz. to 56°6 ozs. silver and 21°4 to 232 per cent. 
lead. The actual amount of silver carried in the 
concentrates was 8481°83 ozs., showing that 89°s4 
per cent. of the silver in the ore was saved. The 
total amount of lead carried was 81,063°73 Ibs., 
showing a percentage saved of 67°71. 

PRINCEss LOUISE.—East side of Spar gulch, 80 
ieet from the surface and 25 feet from the parting 
quartzite in the dolomite lime, 732-ounce silver ore 
was reached, 

SMUGGLER.—The main shaft of this mine has 
reached a depth of 270 feet. There is 90 feet of 
water in the shaft, which is too much for a No. 7 
Cameron pump to throw. Increased pumping and 
hoisting machinery is promised. Mr. Angus 
Saediaker is superintendent. 

SAN MIGUEL COUNTY. 

WATTON AND Down.—The transfer of this group 
of mines in Turkey Creek basin to George H. 
Brushfield, of Chicago, is reported. 

DAKOTA. 

LAWRENCE COUNTY. 

CALEDONIA MINING CoMPANY.—The superi)- 
tendent reports to the New York office, under date 
of December 9th, that the northern drift in the 
300-foot level has advanced 9 feet, and is now in 
93 feet. The south drift on the 400-foot level has 
advanced 11's feet, and is now in 149 feet. The 
winze from the 500-foot level has gone down 5!, 
feet, now having a table depth of 102', feet. 
Everything, Mr. Skinner reports, is now in good 
working order, and the mine work is paceroenee 
satisfactorily. During the week ending on the 
9th inst. 1,700 tons of ore were produced and sent 
tothe mill. There are 102 men on the pay-roll. 

DEADWOOD TERRA MINING COoMPANY.—The 
November oe was 19,730 tons, from which 
was realized $46,944. 

FAIRFIELD MINING CoMPANY.—At the regular 
annual meeting of stockholders held in the office 
of John A. Gaston, at Deadwood, Dak., last week, 
EK. C. Peterson was elected president ; A. L. Reed, 
vice-president and treasurer, and John A. Gaston, 
secretary, the three composing the board of di- 
rectors, 

HOMESTAKE MINING COMPANY.—The November 
production was 22,100 tons of ore, from which was 
realized $77,015. It will be noticed that the grade 
of the ore shows a falling off of about 50c. per ton. 

UNcLE SAM.—On this property 3U stamps are at 
present in use, out of the 60 in the mill. The main 
shaft in the mine is now down 240 feet, from the 
bottom of which the incline commences, and is 
now down 135 feet. About 60 men are employed 

IDAHO. 

ADA COUNTY. 

The Boise Stafesman gives the bullion shipments 
from that city for the year ending Novy. 30 as 
$210,095 in silver and $608,768.90 in gold, a total of 
$818,858.90, and adds: This, it is stated, represents 

| but a portion of the aggregate bullion shipments, 
as a much larger amount goes east to the mint at 
Philadelphia through the transactions of the 
United States Assay office, and in addition to this 
considerable amounts of bullion leave the city in 
the hands of individuals. 

ALTURAS COUNTY, 

The mills at Rocky Bar are all running success- 
fully. There is talk that two or three more mills 

| will be constructed there next year. The Blaine 
mill, six miles north of Boise, is crushing ore from 
the Lucky Boy. Assoon as this run is completed 

|it will commence on ore from the Blaine mine. 
|The latter mine is under bond to a Boston com- 
| pany represented by Capt. W. I. Smart. 

WASHINGTON COUNTY, 

SILVER BELL.—The Weiser Leader says 
Wing & Sommer recently struck in this mine one 
foot of sulphurets ore, which assays 138 ounces of 
silver to the ton. 
the ledge a distance of 115 feet each, showing a 
large vein of good ore. The appearance of the 

tend to run another 200-foot tunnel into the side 
of the hill which will strike the ore vein about 200 
feet below tunnel No. 2. They intend to ship sev- 
eral carloads of ore in the spring, provided they 
cannot make satisfactory arrangement for selling 
ore to some of the millowners in camp. 

INDIANA. 

At the meeting of the Miners’ Progressive Union 
in Indianapolis, on the 19th inst., a resolution was 
passed in favor of consolidation with the Knights 
of Labor, and committees were appointed to 
attend the Columbus Convention and arrange de- 
tails. 

KANSAS. 

RICE COUNTY. 

A correspondent writes us from Lyons that in- 
vestigations are now being made of the wonder- 
ful body of ‘‘Rock Salt” recently discovered at that 
place. The drill shows a body of over 200 feet in 
thickness at a depth of 785 feet. It is clear white, 
and almost chemically pure. 
organized, and 1,000 acres have been secured. 

MICHIGAN, 

GOLD AND SILVER MINES. 

BADGER. —St. Louis investors are now devoting 

wretty thoroughly experimented with those of 
Montana and Colorado. A St. Louis paper has the 
following to say about the Badger silver mine, 
located near Gillis, Ontario County: ‘‘The mine is 
owned in Milwaukee, and, although only worked 
since last spring, has produced $128,882.47, while 

ready to ship this month. The company is stocked 
for 50,000 shares, at a par value a share, but only 
about 7,300 shares have been sold, the remainder 
still being in the treasurv. 

and which they purchased from the government 
for S2 per acre.” 

[RON MINES, 

CHESHIRE.—It is reported that this mine has 
been sold to parties in Marquette, Negaunee and 
Ishpeming, who intend to at once put it in condi- 

for the market next season. The gentlemen as- 
sociated in this undertaking are John F. Mack, of 
Marguette: E. C. Anthony, Ed. Lobb, A. Broad, S$. 

| P. Kline and J. B. Maas, of Negaunee, and John 
| Penglase, of Ishpeming. The equipment of the 
mine will be overhauled and reinforced 
necessary, and additional side track facilities will 
be supplied. 
on which the mine is situated, and the company 
will explore all] of its lands, in addition to working 
the mine. According to the Marquette Miriny 
Journal, the price paid for the property was 
$40,000, 

LUDINGTON.—At this mine, says the Norway Cwr- 
rent, much preparatory work is being done for next 
year’s mining. The new shaft, which is to be sunk 
to the ninth level, is now down nearly 100 feet, and 
drifts from the sixth and eighth levels of the mine 
have reached the line of the shaft, and it is the 
intention to rise as well as sink. No. 5d, or as it is 
now called, “C” shaft, is being straightened as 
fast as possible, and, as soon as ready, two cages 
will be substituted for the skips now in use. At 
“A” shaft the sinking to the twelfth level is well 
under way, and it is probable that skips will be 
worked in this shaft instead of cages. No. 5 shaft 
is also being sunk and will soon reach the eleventh 

Two tunnels have been run on | 

this fall they have shipped two cars, one giving | 
$28,000 and the other $16,000, and have two more | 

where | 

| 

that | 

| 

mine is so encouraging that the proprietors in- | 
| 

| been sunk some 300 feet. 

| is listed on the St. Louis Exchange. 

level. Two railroads, the M. & N. and C. & N. 
W., are bringing in new spur tracks to the mine. 

MONTANA, 

DEER LODGE COUNTY. 

Among mining districts in Montana which have 
come into prominence during the past year, says 
the Helena Mining Review, the Oro Fino district, 
in this county, is entitled to first place. ‘Two 
years ago there was comparatively little work 
done in the district except the developments 
necessary to hold the claims. There are now 
twelve incorporated companies cperating in the 
district. Nine of ante Champion, Mountain 
Lion, Gospel Mountain, American-Ruby, Ohio, 
Keystone, Oro Fino, Phoenix and Mildred have 
steam hoists in operation, while negotiations 
are pains for the construction of two 
other hoists to be in place within a short time. In 
point of richness and development the Champion 
is first on the list among the mines. It is de- 
veloped by a perpendicular shaft which has at- 
tained a depth of some 400 feet. Levels have been 
run on the vein east and west at each 100 feet. The 
ore is silver-bearing, and will average 60 to 100 
ounces per ton. Two Eastern companies, com- 
posed of Minneapolis and St. Louis capitalists, are 
operating in Oro Fino, but, aside from this, almost 
every dollar invested there has been contributed by 
Deer Lodge men. The owners of the Champion 
have shipped large quantities of ore with aaioat 
results, and are still shipping to some extent. A 
20-stamp silver mill was purchased recently, and 
will soon be in operation. Next in importance 
comes the Mountain Lion, upon which a shaft has 

Levels and crosscuts run 
at different depths show some rich ore. The stock 

The Gospel 
Mountain has a shaft down 200 feet, from which 

| point the owners are drifting for the lead. 

| district 

A company has been | 

rhis was found on the surface, but for conve- 
nience in working the shaft was started south of 
the discovery. The foregoing constitutes but brief 
mention of the properties in the district. Oro Fino 

is situated 14 miles southeast of Deer 
Lodge, from which place it is reached by stage or 
by private conveyance. <A railroad has been sur- 
veyed from Deer Lodge to the mines and the work 
of construction will begin in the early spring. The 
district is in the same mineral belt which follows 
the mountain range from Butte, extending into 
the Indian Creek, Cataract, Lowland and Basin 
districts in Jefferson County. Gold is found in 
some of the ores and some of them show a consid- 
erable percentage of galena. One of the best iron 
mines in the State, the product of which is shipped 
to the Helena smelter, is situated just northwest 
of the district. 

JEFFERSON COUNTY, 

CoprpER BELL MINING CoMPANY.—This com- 
|;pany has been organized to work the Edna 

The company own 400 | 
acres of land, upon which the mizes are located, | 

tion for production, with a view to getting out ore | 

} 
} 

| 

The property embraces the 704 acres | 

|} and Leslie lodes, Cataract district, near Wickes, 
attention to the mines of Michigan, after having | owned by A. J. Bradley and D. F. Riggs. 

to which we referred inthe ENGINEERING AND 
MINING JOURNAL of November 9th. It has a capital 
stock of $5,000,000, shares of a par value of $10each. 
The incorporators and first trustees are J. N. Fox, 
Samuel Word, C. L. Dahler, H. S. Howell, L. G, 
Phelps, D. F. Riggs, and A. J. Bradley. 

GOLD Dust MINING CoMPANY.—Articles of in- 
corporation have been filed for this company, the 
incorporators being Lewis Sperry, Henry Roberts, 
C. M. Newberry, and Perey S. Bryan. The capital 
stock is fixed at $30,000; 1,200 shares, par value of 
$25 each. ‘The principal office is at Hartford, 
Conn., and the operations of the company will be 
carried on in the Park mining district of this 
county. The sale of this mine to Hartford parties 
was announced in the ENGINEERING AND MINING 
JOURNAL of November 30th. 

LEWIS & CLARKE COUNTY, 

MoNTANA COMPANY, LIMITED.—The report for 
November shows that the total weight of ore 
crushed amounted to 6,431 tons; yield from the 
three mills, $90,600; working expenses for the 
month, $55,000; the estimated number of ounces 
contained in returns by assay being, gold, 2,825 
ounces; silver, 24,961 ounces. The total run is less 
than expected, but we are now working very good 
quality of ore, and there is every reason to believe 
December will show further improvement. Mr, 
Robinson, after a careful inspection of the various 
workings in the mine, informs the directors that 
the falling off in the monthly runs for October and 
November was owing tothe ore being of lower 

| grade than formerly, and that it would take some 
little time to 
stopes throug 
be treated, 

_¢ the low-grade ore lying in the 
1 the mills before better ore could 

SILVER BOW COUNTY. 

ANACONDA COPPER COMPANY.—The smelter, 
according to the Butte IJnter-Mountain, is now 
handling about 1,500 tons of ore per day. Since 
the starting up of the lower works, and 
up to the time of the fire in the mine, the 
smelter handled about 2,500 tons per day. As soon 
as everything is in shape again, the smelter will 
dispose of 3,500 to 4,000 tons every 24 hours, 
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Boston & MONTANA CONSOLIDATED COPPER 
AND SILVER MINING CoMPANY.—In the Mountain 
Vein mine of this company the main shaft is being | 
sunk for the 1,000-foot level. The present depth of 
the shaft is 965 feet. Crosscuts are being run on 
the 900, the stations being completed. 

ButtE AND Boston MINING CoMPANY.— Work 

this company, says the utte /nter-Mountain. 
The work of doubling the capacity of the 
smelting furnaces is almost completed. These | 
furnaces will be shortly handling 200 
tons of ore per day. At the Silver | 
Bow shaft No. 2, located just east of the mill, the 
shaft is at a depth of 75 feet. This shaft will be | 
sunk without interruption to the 175-foot level, 
which will be directly opposite the 300 on-the Sil- 
ver Bow shaft No. 1. A cross-cut will then be 
driven north tocut the vein. 

MAPLETON.—The mine is operated by a lease and 
its shaft is down 115 feet. Two hundred tons of | 
ore were shipped to the Lexington mill for reduc- 
tion during the past month. The mine has re- 
cently shut down. It is said that the Lexington 
company has purchased the’ interest held by Ker- 
rick Brothers, but Mr. Curtis retains his one-fourth 
interest. The company has a vertical shaft 60 feet 
in depth, and then from its terminus an incline 75 
feet deeper. The company, it is stated, has a 
strong body of manganese ore in the drifts in the 
bottom which are run both east and west. The | 
mine is situated north of the Nettie and in the 
vicinity of the Roudebush & Young old mill. 

SOUTHERN CrROssS GOLD MINING COMPANY.— 
This company has made a clean-up from its first 
run in the new ten-stamp miil just completed by 
Salton Cameron, a half mile below the mine, to’ 
which reference was made in the ENGINEERING | 
AND MINING JOURNAL of November 30th. The 
mill had been running twenty-four days, but in 
the early part of the run five of the stamps were 
idle a part of the time, owing to the rock-breaker 
not been ready for work. The saving shown in the 
milling is stated to be about $10 per ton, or from 60 
to 70 per cent. of the assay value of the ore milled. 
The efficiency shown by the mill in this run will be | 
considerably increased by the addition of more 
tables, and it is also probable that Frue vanners 
will be added. Experiments to determine their 
utility will be made, and it expected in the end to 
increase the saving 75 or 80 percent. The mill is 
under contract to work on Southern Cross ores un- | 
til the Ist of June. Arrangements are now mak- 
ing for stoping on the 250-foot level. and six sets | 
of timbers have been put in across the vein without 
pet finding the foot wall, showing a width of ore 
ody at that depth, it is stated, of at least twenty- | 

seven feet. 

NEVADA. 

ELK COUNTY. 

Several of the Tuscarora mines, chiefly the Com- | 
monwealth, are reported to be increasing their 
working forces. It is expected that the Union 
will be started on Commonwealth ore January 
Ist. 

EUREKA COUNTY. 

It is reported that the Star of Eureka, Frankie | 
Scott, Ida, and Charlotte mines, on Prospect 
Mountain, in the Eureka district, have been sold 
to Richard MacIntosh, of Salt Lake, for $13,600. 

STOREY COUNTY—COMSTOCK LODE. 

CoMstTocK TUNNEL COMPANY.—The Virginia City 
Chronicle makes the following statement: ‘‘ The 
prospect is favorable that the question of the pay- 
ment of the royalty to the Comstock Tunnel Com- 
pany, on ore extracted from the leading mines on 
the lode, will speedily be settled without resorting | 
to litigation. The mining companies do not deny 
their liability to pay royalty under the act ofjCon- 
gress, delegating the power to collect it to the 
Sutro Tunnel Company. All the mining com- 
panies request is to be indemnified against loss, if 
the royalty is paid to the Comstock Tunnel Com- 
pany, and this will probably be done—the receiver 
giving bonds to secure the several companies pay- 
ing it against loss, should action subsequently be 
brought by the shareholders of the Sutro Tunnel 
Company to collect it. The adjustment of the | 
royalty question will speedily be followed by the 
extension of the tunnel westward. 

CONSOLIDATED CALIFORNIA AND VIRGINIA 
MINING CoMPANY.—After paying November oper- , 
ating expenses and the December dividend, this 
company carries over a balance of $78,000 in coin | 

C. O'Connor, C. Hirschfeld and H. Zadig; C. E. 

and the Nevada Bank, treasurer. The secretary's 
report showed receipts during the year of $73,442.44, 

jall from assessments, and disbursements of 
| $68,547.05, leaving a cash balance on hand of 
| $4,905.59. The superintendent’s report shows 

mine has been confined to the 1,465 level, which 
| had been opened by a lateral drift from the south | 
line to the north line. In west crosseut No. 1, 
which was started from this lateral drift at a point 
140 feet north of the south line, some streaks of 

| good ore were found 163 feet in, but subsequent ex- 

any regular body of ore. Ata point in this west 
cross-cut, 200 feet in from the lateral drift, a north 
drift was started and run 497 feet to the north line 
of the mine, passing through streaks of quartz and 
poepey. From this second drift, at a point 50 
eet south of the north line, a west cross-cut has 
been run 61 feet, passing through porphyry, show- 
ing clay separations and some quartz. 

OCCIDENTAL CONSOLIDATED MINING COMPANY. 
The miners employed at this mine have been 

| temporarily laid off pending a run of the mill on 
North Occidental ore. In the meantime the track 

| and ore chutes in the Occidental Consolidated will 
; be put in good order and two new levels opened. 
| It is estimated that it will take at least thirty | 
days to accomplish this work. The company has 
under consideration the advisability of increasing 

| the capacity of the mill. 

SAVAGE MINING ComMpany.—The bullion yield 
of this mine for the month of November was $83,- | 
392, of which $13,833 was in gold and $25,079 in 
silver. 

NEW MEXICO. 

BLAcK OAK MINING AND MILLING COMPANY.— 
| At the annual meeting of the Black Oak Mining 
|and Milling Company held in East St. Louis yester- 
day the following were elected to serve as di- 
rectors for the ensuing year: Minot S. Wasson, 

| George W. Campbell, John B. Woostman, Nathan 
Frank, Charles E. Flack, George Shields and George 
F. Baker. A resolution was unanimously adopted 
anthorizing the board to place a new bond for three 
years upon the property for $50,000, the money to 
he used to pay off all the company’s debts, put in 
power drills and to add five stamps to the mill. 

| Before the meeting adjourned $20,500 was sub- 
scribed by those present. The permanent im- 
provements made during the year were fully ap- 
proved of by the stockholders. 

SANTA FE MINING ComMPANY.—This company’s 
affairs have taken on a new phase. Leonard 

| Lewissohn, who was to succeed Jay A. Hubbell as 
president, declined to accept the office at a meeting 
of the directers this week. The condition of Mr. 
Lewissohn’s health is given as the reason. Ar- 
rangements have been completed whereby the 
Santa Fe company’s office will be kept in Boston, 
and will be moved to the office of Albert S. Bige- 
low. who is elected treasurer. Horace S. Stevens 
is elected president, and Mr. Lewissohn vice- 
president. 

PENNSYLVANIA. 

a 
COAL. 

A dispatch from Punxsutawney, Pa., says that 
the miners of Walston and Adrian, numbering 
1,200, recently notified the company that they 

| would goon strike if certain demands were not 
|complied with. The company prepared for a 
| strike by letting the fires die out in the coke ovens, 
land have notified the men that they are dis- 
| charged. 

The Black Diamond, Lancaster and North 
Franklin collieries, at Shamokin, have suspended 

| operations for an indefinite period. A large num- 
| ber of miners are now idle in the Shamokin region. 

OIL. 

| Exports of retined, crude, and naphtha from the 
|following ports, from January Ist to December 
| 14th, were as follows: 
| 1889. 1888. 

Gals. Gals. 
a PES oo caSieg sic siceaennes 4,378,915 4,437,990 

' Philadelphia...... ........ 155,362,636 130,361,869 
ee ere 8,335,244 6,836,325 | 

Perth Amboy .... ......... 15,775, 196 20,533,872 
NOW SO cnc cc cine .. . 422,492,730 357,489,629 | 

"TO GRUNGE 36 6 Sens oo sccccee: 606,344,719 519,659,685 | 

to the credit of the current month. The sum for | 
the monthly royalty on ore, due the Sutro Tunnel 
Company, is set aside until the courts decide to 
whom it shall be paid. This sum is placed on spe- 
cial deposit and now aggregates $22,000. 

Crown Potrnt MINING CoMPANY.—This com- 
pany shipped during the month of November $33,- 
%3+to the Carson mint. 

MEXICAN MINING COMPANY—At the annual 
meeting in San Francisco last week, the following 
directors and officers were elected: Charles N. 
Fish, president; A. W. Havens, vice-president; 

VIRGINIA. 

The Douthat Survey, in Alleghany and Bath 
counties, comprising 102,000 acres, has been sold 
by Semper X Altemus, of Philadelphia, the 

| trustees, to Peter McClaren, of Perth, Ontario, 
Can. The price was $300,000, one-third cash, 

| balance in three annual payments. H. G. Merry, 
| of Low Moor, Va., was the holder of the option, | 
and, by the terms of the sale, becomes part owner. 
Mr. McClaren, associated with Mr. Nathaniel 
Moore, of Gogebic fame, are the owners of the 
Ferrol Mines, near Staunton, Va. 

Elliott, secretary; D. B. Lyman, superintendent, | 

: “neta : _jthat during the year the work in_ the| 
is progressing in good shape at all the mines of | 

plorations have not shown that they belonged to | 

WEST VIRGINIA. 

FAYETTE COUNTY. 

GAULEY MOUNTAIN CoaL Company.—Mr. Will- 
iam N. Page has leased the Hawk’s Nest coal 
eres and plant at Ansted, Fayette County, W. 
7a., for a period of 15 years, with the option of 

| purchase. He has organized the above company, 
| and is preparing for an output of 1,000 to 1,500 tons 
per day. The present capacity of the mine, 
which has been idle for several years, is about 
500 tons. The Chesapeake & Ohio Railroad has 
jagreed to replace the narrow with a stand- 
,ard gauge, which is to be operated free of 
|expense to the company. This completion is 
| promised by the Ist of March. The Gauley Moun- 
tain seam is 11 feet thick, and, like the Connells- 
ville coal, can be mined easily without the use of 

| powder or the expenditure of much labor in under 
cutting. An ordinary miner willaverage 12 tons 
daily, ‘while some will load from 15 to 20 tons, so 
that at 25 cents per ton the wages range from $3 

| to $5, with little but oil to be deductea. 

WISCONSIN. 

AURORA MINING COMPANY.—It is stated from 
Boston that the purchase of the Aurora mine, on 
the Gogebic range, has been made in the interest 
of Wisconsin Central people, and not of the rail- 
way company. Subscriptions are now being 
quietly offered. Mr. Rockefeller-is said to have 
subscribed $250,000. Stock will be held in trust. 
Price of purchase not given. 

FOREIGN MINING NEWS 

BELGIUM. 
Cable dispatches state that the strike of the 

Belgian miners has ended. The men are resum- 
ing work. 

CANADA. 

ONTARIO—PORT ARTHUR DISTRICT. 

(From our Special Correspondent.) 

The rails of the Port Arthur, Duluth & Western 
tailway are now laid to the crossing of the Ka- 
ministigua River, which point is about five miles 
this side of the Beaver mine. It is not anticipated 
that the bridging of the river will cause any delay 
in the rapid construction of the road. The con- 
tractors intend to have the road in running order 
as far as Whitefish Lake, 40 miles distant from 
Port Arthur, on the Ist of September next. 

All indications point to the conclusion that next 
year will see a great impetus given to mining 
throughout the entire Port Arthur district. The 
construction of the railway will so facilitate the 
transportation of supplies and products of the 
mine, that many of the claims now located with 
nothing being done to develop them, will be 
actively prospected and their true worth made 
manifest. The iron ore ore deposits of Pewabic 
Mountain and Gunflint Lake will be accessible by 
rail before the end of next year. 

The Canadian Pacific Railway Company are con- 
templating the building of a branch line from at 
or near Savanne, on their main line, to the Atic- 
Okan and Magnetic Lake iron fields, which are 
said to be second to none on the continent. If this 
project is carried out, Port Arthur would become 
the greatest iron ore shipping point on Lake 
Superior, as well as_a center of iron manu- 
facturing and kindred industries. Two large 
deposits of carbonate of iron “siderite” lies 
within easy distance of the town, three to seven 
miles, and would do admirably to mix with the 
richer oxide ores in smelting. One of the carbon- 
ate deposits carries from 24 to 8°4 ounces of silver 
tothe ton. This point is particularly well adopted 
for the production and manufacture of iron. Fuel 
can be laid down here from Ohio ports for 45 cents 
per ton freight. The siderite deposits of the 
neighborhood would furnish all the lime necessary 
for fluxing the ore. On the completion by the 
railway to the iron fields, it is confidently ex- 
yected that iron smelting furnaces will be erected 
ere. 

BapDGER.-——A large force of men are working in 
the mine. The mill is kept running night and day. 
Their usual monthly hipments will be ready 
about the 25th inst. Some magnificent specimens 
from this mine were on exhibition at the Silver 
Convention held in St. Louis, Mo., recently. 

BEAVER.—Stoping is being vigorously carried 
on, and large ——- of the richest ore is being 

| barreled for shipment. When the mill is put in 
‘operation in the spring the production of this 
mine in 1887 will be equaled if not excelled. A 
reference to their books shows that they shipped 
between July 17th, 1887, and March 30th, 1888, ore 
carrying 383,630 ounces of silver, and 21,600 ounces 
of silver bullion. 

Mvcritita.—Mr. Lowman has arrived from 
London, England, to take charge of the property; 
and is at present engaged in erecting the neces 
sary buildings preparatory to active mining opera- 

| tions in the beginning of the new year. 

| Mink Movuntarn (R. 213).— Operations have 
| eased at this mine, owing to the death of the late c 
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Thomas H. Hulbert, who was the principal owner. 
It is understood that guardians have been appoint- 
ed, and that they will dispose of the property, hav- 

Franklin Mining Company, dividend of $2 per 
share, aggregating $800,000, payable January Ist, to 

| stockholders on record December 21st. 
ing received an offer of $250,000 one-half cash and | 
the balance in stock. 

RABBIT MoUNTAIN.—An option has been ob- 
tained on this property recently, and itis to be 
hoped that a sale will be effected. Owing to some 
legal or other entanglements among the present 
owners, it has been lying idle since 1887. The Rab- 
bit is one of the ‘‘old reliables” of the district, and 
in the interest of all concerned should be in oper- 
ation. 

SILVER GLANCE (R 230.) adjoins Mink Mountain 
on the west. This property is now on the market 
in Paris, France, and there is every likelihood of 
of the sale going through at a reasonable figure. 

SILVER WOLVERINE (36 E.) .—Here Captain Gil- 
bert isincreasng his force of men, and has laid in | 
large supplies for the winter, all of which 
shows the company’s confidence in their property. 

THF QUEEN MINE (173 T.) has closed down opera- 
tions for the — Mr. Kimball having sold it 
for $100,000. . 
with the transfer are made, active work will be 
commenced on a larger scale. This mine is on the 
Mink Mountain range, and the development work 
carried on by the late owner gives good promise 
for the future. 

s soon as all matters in connection | 

| Homestake Mining Company, dividend No. 137, 
of 10 cents per share, aggregating $12,500, payable 
December 24th, at the office of Lounsbery & Co., 
Mills Buiiding, New York City. 

Monitor Mining Company, dividend No. 3 of five 
cents per share, aggregating $37,500, payable De- 
cember 31st. : 

Morning Star Mining Company, dividend No. 34 
|of two per cent., aggregating $200,000, payable 
December 23d. 

Ontario Silver Mining Company, dividend No. 
163, of 50 cents per share, aggregating $75,000, 
payable December 31st, at the office of Lounsbery 

| & Co., Mills Building, New York City. Transfer 
books close December 26th. 

Pennsylvania Gas Coal een? quarterly 
dividend of 1'4 per cent., payable December 26th. 

United States Equitable Gas Company, dividend 
of one per cent., payable December 21st at No. 45 
Broadway. 

_Ward Consolidated Mining Company, dividend 
No. 3 of tive cents a share, aggregating $10,000, 

| payable December 23d. 

West END MINING COMPANY shipped since Octo- | 
ber Ist, thirteen tons high-grade ore, and will ship, 
by the end of December, twenty tons more. The 
ore will average $1,000 per ton. One barrel of the | 
thirteen-ton lot gave an assay value of $19,640 per 
ton. No stoping has been done as yet on this 
vroperty. They have 800 feet of drifting and 250 
feet of sinking. They propose to sink a winze in 
drift west from shaft No. 2, to = up bodies of 
high-grade ore known to exist. The vein extends 
the entire length of the property, three-quarters of 
a mile, average width 7 feet. The gangue consists 
of calcite, baryta, fluorite, and quartz with silver 
in the form of native and argentite and zine 
blende. 

Coprper.—Excitement still runs high over the 
copper discoveries in the townships of Blake and 
Crooks. In one instance in Blake a conglomerate 
dyke, averaging over 30 feet in width, out- 
crops for nearly a mile and assays from 7.35 to 15 
yer cent. copper on the surface. Numerous silver 
pearing veins have been discovered in the same 
vicinity, surface assays showing all the way from 
$10 up to $2,960 per ton. 

MEXICO. 

SONORA. 

IMURIS MINEs.—A press dispatch has the follow- 
ing: One of the most ne mining sales ever 
made in the Southwest has just been closed by 

ASSESSMENTS. 

r IDina’t| | Amn’t 
COMPANY. No, When i |Day of Se in i per 

levied.| oftice. Sale. | share. 
ER eck yakac ween 11\Nov. 11 Dec. 7)Jan. 22) .25 

|Chollar, Nev .... . 28 Nov. 1 Dec. 4'Dec. 24! .50 
| Con. Imperial....... | 26) Nov. 22 Dec. 27'Jan. 15, .05 
Con. Pacific, Cal....| 11;.Nov. 1 Dec. 5!Dec. 28 .10 
Del Monte, Nev..... 2,Oct. 28 Dec. 3'Dec. 26 .20 
Grand Prize ... ..! 23. Nov. 21 Dec. 24|Jan. 15! /30 
Locomotive ........!. 3 Oct. 17 Nov. 25'Dec. 17) 105 
SED 2 cckcns: axcows 29 Nov. 18 Dee. 23' Jan. 24° .25 

| Mongold, Cat....... 29 Noy. 18 Dee. 23' Jan. 24; .25 
Nevada Queen Nev 6 Oct. 31 Dec. 4:Dec. 30) .20 

|N. Gould & Curry, | 
OS Pe ee 11 Nov. 6 Dec. 7 Dec. 27) .20 

Palisade, Nev...... } 2Nov. 1/\Dec. 16Jan. 9 .05 
Ruby Hill, Nev.....) 18 Nov. 12 Dec. 16 Jan. 16.01 
Russell, Cal ..... 5 Nov. 11 Dec. 16 Jan. 8 .05 
Savage, Nev........ 74 Nov. 5 Dec. 10 Dec. 30.50 

‘Banus... ....+.... .| 11 Nov. 14 Dec. 20 Jan. 14. .05 
| Trinity River, Cai.. 2 Nov. 27\Jan. 6 Jan. 28) .50 

| | | 

MINING STOCKS. 

{For complete quotations of shares listed in New York, 
|} Boston, San Francisco, Baltimore, Denver, Kansas 

| City, St. Louis, Pittsburg, Birmingham, Ala.; London 

| and Paris, see pages 559 and 560.] 
James Farrell, of San Francisco. He has sold to! 
an English company, of which James Whit- 
tall, of the London, Paris and American 
Bank, is president, the Cerro Blanco group of 
mines nine miles from Imuris Station, on the 
Sonora Railroad, for $1,500,000, half cish and half 
in shares. President Whittall, accompanied by 
George Thompson, manager of the New Jersey 
Extraction Works, Elizabeth, N.J., and Andrew 
B. Ferris, manager of the Arizona Cop- 
per Company, have ‘returned from a_ trip 
through the mines for the purpose of thor- 
oughly examining them. Mr. Whittall has tele- 
graphed to the solicitors in London to pay over the 
money. The company is called the Imuris Mines 
limited, and is a London incorporation with a large 
capital stock. It is the intention of the purchas- 
ers to erect at once large works on the Magdalen 
River, and already engineers are in the field run- 
ning a line for a railroad from the site of the works 
to the mines. Farrell has owned the mines about 
two years, during which time he has spent $40,000 
in developing them. He has shi aed only a few 
cars of ore, simply to determine the best method 
of treatment. 

MEETINGS. 

American Coal Company, No. 1 Broadway, New 
York, December 26th, at 12 o'clock noon. 

DIVIDENDS. 

Colorado Fuel Company, quarterly dividend of 
1)¢ per cent., payable December 20th, at No. 18 
Broadway, New York City. 

Daly Mining Company, dividend No. 34, of 25 
cents per share. aggregating $37,500, payable on 
December ist, at the office of Lounsbery & Co. 
Transfer books close December 26th. 

Edison General Electric Company, quarterly 
dividend of 2 per cent., payable January 3d, at No. 
44 Wall street, New York City. ‘Transfer books 
close December 20th and reopen January 4th. 

Evening Star Mining Company, dividend No. 59, | 
of 244 per cent., aggregating $12,500, payable De- 
eember 23d. 

New York. 

FRIDAY EVENING, Dec. 20. 

An advance of nearly 50 cents per share in El 
Cristo this week has brought about a revival of 

| interest in the mining share market. The volume 
of business has not materially increased, but there 
has been a much better feeling apparent in the 
market, and the attendance at the various calls 
has been much larger than for several weeks past. 
The advance in El Cristo cannot be called surpris- 
ing, as for some time past—in fact, ever since the 
memorable break in the stock on March 
25th, 1887— its supporters have been proph- 
esying another boom for it; until within the 
— week, however, transactions in it have 
een more or less restricted. and the offti- 
cers of the company have complained of unex- 
pected obstacles in the transportation of the ore, 

|arising from the inadequate transportation facili- 
| ties and the long distance to be traversed. The 
| ore, it is stated, after being boated down the river 
to the coast of Columbia, is brought to New York 

| by somewhat irregular steamers, and is then sent 
| to the Chicago Smelting Works, at Chicago, Il. 
| Whatever the difficulty may have been, the fact 
remains, that the promised ‘‘ boom” has been long 
delayed. Everything, however, now indicates 
that the supporters of the stock, at last are ready 
to move it 4" again, and all that remains to be 
seen is how largely the public will take hold of it. 
Traders all agree that an advance in this stock 
will infuse life into the entire list, as was the case 

| when the stock reached $9.63 per share early in 
1887. The prediction is made by those interested 
in the company, and may be taken for simply what 
it may be worth from that source, that the stock 
will sell at $10 per share on the anniversary of its 
dropg-wo years ago. 

Altogether December has been an unusually en- 
couraging month for investors. Dividends ml 
or will be paid during this month by the following 
mines: Alice, Horn Silver, Homestake, Daly, On- 
tario, Morning Star, Evening Star, Ward Consol- 

|idated, in addition to the dividends paid by the 
copper mining companies of Boston. 

During the week the principal event in the mar- 
ket for Comstock shares has been the continued 
weakness of Consolidated California and Virginia. 

The apparent cause is not, difficult to discover. For 
some time past it has been stated that the ore re- 
sources of this mine have now reached a limit 
where they must be carefully husbanded in order 
to secure any profit over the cost of extraction and 
reduction. Advices received in this city from San 
Francisco during the week make the further state- 
ment that the mine is being rapidly out 
of pay-ore. It is doubtful if the ivi 
dend will be paid on the shares in January. 
Bears on the stock point out that if the 
mine was capable of continuing its regular month- 
ly dividends of 50 cents per share, it would pay 
during the year more than its ee price per 
“share, and therefore they reason that the magnates 
of the Pacific Coast have come to the conclusion 
that it will not be able to continue dividends. 
This, of course, would explain the weakness of the 
stock. On the other hand, those more optimisti- 
cally inclined reason that the weakness in the 
stock is only a “ deal,” and that the insiders 
are depressing the stock for purposes of their 
own. Among the other sales of Comstock dur- 
ing this week were Crown Point at $1.90; Gould 
& Curry, $1.60; Hale & Norcross, $2.55; Ophir, 

| $3.45@ $3.15; Savage, $1.60; Sierra Nevada, $2.05@ 
$2; Alpha, $1.30; Alta, $1.30; Andes, 85c.; Best & 
Belcher, $2.65@$2.45; Bullion, 59@75c.; Chollar, 
$2.45; Exchequer, 70c.; Julia, 30c.; Mexican, $2.75 ; 
Occicental, $1@85e.; Overman, $1.15; Potosi, $2 

| (@ $1.05; Silver Hill, 50c.; Union Consolidated, $2; 
| Utah, 65@90c.; Common stock of the new Com 
| stock Tunnel Company, sold at 18@20c., and Com- 
stock Tunnel scrip, 37c. 
Among the ales of Tuscaroras were: North 

Belle Isle at $1.15; Navajo, 33@35c.; Belle Isle, 20c. 

Barcelona has also weakened, but at lower 
| prices than those last reported. Sales were made 
at 30c. on Monday and 25@26c. yesterday. 

Eureka Consoiidated has suddenly displayed a 
weakness which is apparently inexplicable. Sales 
have been made at $2.88@$3.25 at a decline of one 

| dollar per share from the quotations of last week. 
Inasmuch as the last news from the mine indicated 
dividends rather than assessments, this break is, 
of course, surprising. 

Bodie stocks are being left severely alone. 
Standard Consolidated is firmer, however, selling 
at 65 cents. Bodie Consolidated sold at 70 cents. 
Nothing was donein Mono. A single transaction 
of Bulwer is reported at 45 cents. 

Plymouth Consolidated is steady at $3.00, a sale 
being made at that figure on Tuesday. There is 
no news of importance from the mine forthcoming, 
save what is peter in our mining news columns 
Astoria is still being made active with a slightly 
lower tendency toward the close of the week. 
Sutter Creek continues to advance slowly. 

Several thousand shares of Brunswick sold at 
le. The details of a plan for the reorganization of 
the company are given in our mining news 
columns, together with answers to certain perti 
nent queries that the ENGINEERING AND MINING 
JOURNAL has placed before the promoters of the 
enterprise. Stockholders should give this matter 
careful consideration before assenting to the re- 
organization on the terms proposed. 

| Horn Silver is weaker, sales being made ex-divi 
dend at $2. Now that the stock is apparently 
entering the ranks of investment securities, there 
is less speculation in it and its value is conse- 
uently steadier. Ontario sold at $36 on Wednes- 
ay. Conspicuous among the Colorado stocks has 

been Freeland. There is every evidence of a deal 
in this steck. The quotations reported this week 
are 45@50c. per share. Little Chief is weaker at 
28@29c. Leadville Consolidated is quiet at 12c. 

Traders are much perplexed over the weakness 
that is displayed by Alice. Quotations are lower 
than they were afortnight ago. There have been 
sales of the stock at $1. The lack of definite in 
formation concerning the financial condition of the 

| company, places it at acomparative disadvantage 
in the eyes of many investors. The’annual meeting 
will be held, however, in January, and the value 
of the shares will be more easily ascertained at 
that date. 
Among the sales of miscellaneous stocks during 

the week have been; meganasnet. at 3@5c.; 
San Sebastian, at $1.70; Mutual Smelting & Min- 
ing Company, $1.60@ $1.65. 
Phoenix of Arizona continues active at higher 

figures, at 39@45c. 

Silver King sold at 40@50c. A stockholder who 
was seen this week said that the present manage- 
ment of the company had agreed to give the East- 
ern shareholders a transfer office in New York 
next year, and two directors in the new board. 
This, however, is the minority that they have had 
for some time past, and will not enable them to 
effect any change in the methods of managing the 
company. 

| Dakota stocks have been generally quiet and un- 
| interesting. Homestake is quoted at $9 bid, Dead- 
wood Terra at $1.40 bid, and Caledonia at $1.75 
asked. No sales are reported for the week. 

Boston. Dec. 19. 

|From our Special Correspondent. | 

The market the past week has been rather dull, 
and prices irregular. There does not seem to be 
much disposition to load up on copper stocks, 

‘ 
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neither is there any pressure to sell them. We be- 
lieve the market a purchase on all reactions, and 
look for much Shigher§prices during the comin 
ear. The feature of the week has tom the deal. 
n- in Sante Fe transactions, which have aggre- 
gated over 30,000shares. Early inthe week the stock 
was steady at about $1.05, 
made upon it, evidently for the purpose of depress- 
ing the price so as to covershorts or get some 
cheap stock, which resulted in sending it down 
to 85c., a rally soon followed, and on the announce- 
ment of the new organization in the management 
orders to purchase forced the price up again to 
$1.25, and it is very strong at that price, with pre- 
diction that it will sell up to $2 before January Ist 
and much higher later on. en 
Calumet & Hecla was steady at $2.45 but ad- | 

vanced to-day to $2.48 on small sales. 
Tamarack declined from $145 to $137, with later | 

sales at $140. 
Boston & Montana has been very dull this week, 

with sales at $431,@$44%{, closing at $44; less than 
1,200 shares were dealt in. The smallest sales for 
many weeks. 
Quincy sold at $67 for 120 shares, a decline of $3 

from last sale. 

ut later a raid was | 

CONSOLIDATED STOCK AND PETROLEUM EXCHANGE. 
Opening. Highest. Lowest. Closing. Sales. 

Dee, 14....:. 103% 104% 103% 104%4 000 
Mion: 05 105% 10434 105 125,000 
Biss 10414 105% 10414 105% 198,000 
ess 10644 10644 105 10544 102,000 
Tcx<o 105 105 103 103% 425,000 

esse 103% 10444 103 103% 162,000 

Total anon tt WARPON 55 5556 cicc onccccsccwees 1,127,000 

COAL TRADE REVIEW: 

NEw York, Friday Evening, Dec. 20. 

Statistics. 

PRODUCTION OF ANTHRACITE COAL for week ended 
December 14th and year from January Ist. 

Osceola has seen quite a number of “ups and 
downs” this week, at onetime selling as low} 
as $1614 and then at $1914, same day. Later it de- | 
clined to $184, and to-day is up again to $1914. 
Conflicting rumors regarding the condition of the | 
mine may account for its erratic course. 

Franklin sold from $1614 to 17%; latest sales at 
$1634. The directors have declared a dividend of | 
$2 per share payable January Ist, 1890. It was 
Gare: thought that the dividend would be $3, 
ut the directors concluded it would be more con- 

servative to retain a good surplus in the treasury 
to meet any exigency which might arise in the 
near future. 

Atlantic was in better demand, and advanced 
from $13%@$14%<. 
Kearsarge was yery quiet this week, and de- | 

clined to $614, ex div. The advance in this stock | 
was rather too premature, and many holders were 
anxious to realize. 
Huron & National dull but firm at $21y. 

Pewabic steady at $7. Allouez at %0c.@$1; small 
sales. ; 

Bonanza declined to 75c. 

South Side sold at 20c., as before. 

Silver stocks dull; Dunkin sold at 65c.; Catalpa 
at 1lc.; Crescent at 5c. 

3 P. M.—At the afternoon call Santa Fe sold up 
to $1.30, closing at $1.2714. 

Boston & Montana advanced to $4434, and closed 
strong. 

Tamarack advanced $1; sales at $141. 

Market closed firm. 

| 
| 

| 
| 
| 

Lake Superior Gold and Iron Stocks. 
(Special Report by David M. Forp, Houghton, Mich.) 

There is much activity in the gold stocks; there | 
is no change in prices. In the iron stocks, 
Pittsburg & Lake Angeline, Chandler & Chicago | 
and Minnesota Ore Company are in active demaad. 

GOLD MINING STOCKS. Dec. 19. 

Name of Company Par value. Lowest. High. | 
Grayling Gold & Silver Co..... $25.00 90 $1.00 | 
Michigan Gold Co.............. 25. 2.50 3.50 
Peninsula Gold & Silver Co.... 25.00 75 -90 
Ropes Gold & Silver Co... .... 25.00 2.25 2.50 | 

IRON MINING STOCKS. | 
Name of company. Parvalue. Bid Asked. | 

Aaa THOR TG. 50 sc0ssceccs $25.00 oe 365.00 
Aurora Iron Co............... BO <ssis 7.75 
Champion Iron Co............ 25.00 $100.00 110.00 
Chandler Tron Co.............. 25.00 39.00 41.00 | 
Chapin Iron Mining Co...... 25.00 25.00 33,00 | 
Chicago & Minn. Ore Co..... 100.00 105 110.00 | 
Cleveland Iron Co............. 25.00 19.00 20.00 | 
Jackson Iron Co............ .. 25.00 100.00 110.00 
Lake Superior Iron Co........ 25 00 66.00 - 6,00 
Milwaukee Iron Co............ 25.00 4.00 6.00 
Minnesota Iron Co............ 100.00 80.00 85.00 
Montreal Iron Co............. ee. ketene 5.50 | 
Norrie (Metropolitan).... .... 25.00 55.00 
Gdemeh treeGo lg... ences TE vane ne 6.25 
Pittsburg Lake Angeline Co.. 25.00 140.00 135.00 | 
Republic Iron Co.............. 25.00 48.00 49.00 | 

PIPE LINE CERTIFICATES. 

(Special Report by Messrs. WATSON & GIBSON.) 

The petroleum market this week has been en- | between the charges on hard and _ soft coals. 
tirely without feature, and it does not enlist the 

SIME coe xcouediiexes 30,431,870 

| tenor of its more or less uninteresting way. 

——— 1889. 1888. 
Tons of 2,240 Ibs. Week. Year. Year. 

P. & eee, Bo Co.....5.. 161,949 6,972,941 6,973,713 
ats Tiles OF Ihe Dvn as ce.e:c 126,073 5,822,218 5,558,094 
L. EMR ais wis) cs neeon 175, 0O 7,182,330 6,462,402 
1 A a 120,000 5,060,240 6,713,906 
DD. & Hi. Canal Co.......... 62,100 3,642,383 4,336,190 
NR Taco soe enn 7,788 3,063,555 4,426,059 
Penna. Coal C0. «5... 666s<. 21,559 1,301,894 1,597,473 
a Beg Bas SOO WP ac ccccces 13,250 919,524 929,983 

MGS he ce ciedaans.cs 747,719 33,964,485 36,997,820 
PRON sic cisckcesece canven FOR heen 

The above table does not include the amount of coal 
consumed and sold at the mines, which is about six per 
cent. of the whole production. 

These figures are subject to corrections for duplica- 
tions. : 
Production for corresponding period : 

30,863,856 | 1886 31,566,047 
Wo sciciaedaccecreness 33,357,426 

PRODUCTION OF COKE on line of Pennsylvania R. R. 
for week ending December 14th, and year from January 
Ist, in tons of 2,000 lbs.: Week, 115,877 tons; year, 4,327,088 

| tons: to corresponding date in 1883. 3,944,630. 

PRODUCTION OF BITUMINOUS CoAL for week ende 
December 14th and year from January Ist: 

EASTERN AND NORTHERN SHIPMENTS. 

Anthracite. 

The anthracite coal trade keeps up the —_ 
soa 

continues to accumulate in the hands of the pro- 
ducers, aud naturally there is a visible lack of 
strength in the situation. Neither does the 
weather contribute any vitality to the trade. 
Representatives of the producing interests, how- 
ever, philosophically console themselves by the re- 
flection that notwithstanding the many pessimistic 
a that have found utterance, there has 
een a fairly large consumption of coal, and a pros- 
ect of acombination of less coal and more frost 
uring the coming month. A stray blizzard, pos- 

sibly, may impart to the trade the long-looked-for 
briskness. 

Quite a number of cargoes of coal afloat have 
been on the market recently, and, naturally, do 
not lend any firmness to prices. 
The cauaiiod news-gatherers of Wall street have 

renewed their periodical discussion of Coxe Bros. 
& Co.’s suit against the Lehigh Valley Railroad 
Company, now pending before the Interstate Com- 
mission. These energetic purveyors to Wall 

| street’s credulity now tell us that no official de- 
cision will be formally rendered. There will 
|simply be a compromise between the parties in 
|interest, involving a modification of the rates of 
transportation, so that there may be less ee 

| course the presumption is inevitable that the in- 
attention of commission brokers, or even interest | formation was furnished exclusively to a reporter 
room traders who stand around the bull ring. In of a news agency by the members of the com- 
its present condition of inertia nothing whatever 
can be said concerning the market that is differ- 
ent from what we have previously said concern- 
ing the general condition surrounding it. 

NEW YORK STOCK EXCHANGE. 
Opening. oe Lowest. Closing. Sales. 

Dec. 14..... 10354 10354 104 58,000 
16. 10354 1043¢ 1035, 1043¢ 113,000 
Sip owes 10434 105 104i4 105 250,000 

oo Me WM, He 
20.2... 10388 10434 =—-:1033g—S «108% ~=—s219, 000 

Total sales in barrels,... ...... bevecgeccccee 2,088,000 

mission charged with the regulation of our inter- 
| state commerce, but nevertheles the opinion may 
|be ventured that this is about as far from the 
|truth as the rest of the innumerable rumors in 
| circulation during the year. 

We have no doubt that in due time a decision 
| will be announced, and we have little more doubt 
|that it will be substantially in favor of Coxe 
| Brothers & Co. 

Mr. John H. Jones, Chief of the Bureau of An- 
thracite Coal Statistics, sends us the following 
corrected statement of anthracite coal production 
for month of November 1889, compared with same ‘ 

eriod last year, compiled from returns furnished 
by the mine operators: n ones, 

Nov., Nov., | Difference. 
1889. 1888. 

From Wyoming Region) 1,803,649} 1,952,029'Dec. 148,379 
From Lehigh Region... 569,4 601,893'Dec. 32,404 
From Schuylkill Region; 999,675) 1,164,729 Dec. 165,053 

oo a nee | 3,372,814 3,718,651|Dec. 345,887 

For year,|For year,’ Difference. 
1889. 1888. 

From Wyoming Region. 17,255,895| 20,327,786|Dec. 3,071,891 
From Lehigh Region.. | 5,802,756} 5,120,061|Inc. 682,695 
From Schuykill Region) 9,613,323) 9,993,946]Dec. 380,623 

32,671,975, 35,441,795] Dec. 2,769,819 Total 

The stock of coal on hand at tide-water shipping 
points, November 30th, 1889, was 771,334 tons; on 
October 31st, .1889, 704,999 tons; increase, 66,425 
tons. 

According to Mr. Jones’ statistics the shipments 
for the week ending on Saturday last were 728,845 
tons, an increase of 16,555 tons over the production 
of the corresponding week last year. The tonnage 
for the year to the 14th inst. was 54,076,825 tons, a 
decrease of 2,914,649 tons, as compared with the 
shipments for the corresponding period in 1888. 

Bituminous. 

In the absence of any new features in the soft 
coal trade interest is centered principally upon the 
lans now under consideration for another com- 
ination of producers. Concerning this matter, 

the Philadelphia Ledyer gives the following more 
or less imaginary plan: ‘‘The recent decisions 
against monopolistic trusts by the courts of New 
York and Illinois, and the introduction re- 
cently of several bills in Congress to suppress 
them, do not appear to deter the _ bitumi- 
nous coal mining, shipping, and carrying 
interests from organizing another trust 
similar in character to the Standard Oil, Sugar and 
Lead Trusts. A movement is actively on foot to 

Tons of 2.240 Ibs. Week ae ca won establish a ‘Soft Coal Trust’ to regulate the tide- 
Phila. & Erie R.R.......... 2,263 83,698 63,611 } Water bituminous coal trade during the coming 
Cumberland, Md.......... 68,421 2,953,686 3,465,483 |season. The ‘Seaboard Steam Coal Association’ 

| ROU sisi. 55.5 sin arn nais'sie 5,100 121,392 153,421 | has failed to realize the expectations of its pro- 
Broad Top, Pa.............. 11,476 350,563 364,489 | jectors, and now this new scheme is put forward 
yy m8 wont = Barieaanent=7 oa Png ag nr as ‘the only practicable arrangement’ by which 
ook Cadel. Pal.’ .''" 30'678 1.476930 ~—«+1,331 sag | the production and prices of bituminous coal can 
Pocahontas Flat Top....... 40,207 1,647,383 ‘1,331,869 | be regulated. It is proposed to establish a general 
Kanawha, W. Va.......... 34,730 1,751,528 «1,562,384 |Sales agency to buy from all the operators who 

2 market pr oar oop — o Pe npn — 
: ; S , r entire production of coal, and this agency wi Total.....c...ececeeeeee+ 301,220 10,085,934 12,303,224 control the sales, tixing the prices according to the 

snake ae bie phe uality of the coal. y this method it is expecte 
ee Seen the onus will be limited and higher i ob- 

| Pittsburg, Pa............... 18,324 652,187 —«- 700,487 | tained for the coal. There have been several 
Westmoreland, Pa.......... 37.955 1,488,386 1,510,121 | meetings of representatives from the Clearfield, 
Monongahela, Pa........... 4,888 358,244 370,241 |Cumberland and Southwestern Virginia mining 

oe — -——|regions held = > city recently, — the = 
= ” 95 rangements for the new trust were discussed, PINE A ais39 cdot ebssiicve's sate 61,167 3,498,817 —_— a gst details ico yet been agreed upon. The 

. ee ae ., }amount of the proposed capital of the Sea r 
CME GOB. 25. 550s ninses 2,387 13,534,751 14,884,073 |} Steam Coal Trust has not yet been deter- 

mined, but is variously estimated at from §$7,- 
000,000 to $10,000,000. he general plan will be 
based on that of the ‘Standard Oil Trust.’ All the 
Atlantic steamship and Eastern railroad and mill 
contracts for soft coal are to be negotiated through 
the Trust, which will supply the particular brand 
of coal desired at such price as the managers of 
the scheme may determine. We understand that 
while these plans are being discussed the agents 
of several of the leading soft coal shipping firms 
are actively canvassing the New York and New 
England markets for contracts for the ensuing 
year.” 

Boston. 

(From our Special Correspondent.) 

Coal dealers have spent more time lately in dis- 
cussing the question as to whether New England’s 
climate is c anging than in buying coal or in 
sounding the wholesale market. To-day is mild 
and balmy as in April. There has been winter 
weather enough to give every other man one 
meets a bad cold, but apparently nothing more. 
Retailers are not utilizing 25 per cent. of their 
teams. Yet, if there should be a cold wave to- 
morrow every one now running on short supply 
would want a little coal at once, and deliyering 
capacity would be taxed to the utmost. It is this 
state of affairs which makes the retailers unhappy. 
Stocks here in the city yards are not large. A 
week’s run on the dealers would create a good 
wholesale demand. At present there is next tono 
demand at wholesale for anthracite. Prices are 
nominal. Good stove coal may still be had as low 
as $4, and from that to $4.25. Egg and broken are 
weak and in buyer's favor. The small steam sizes 
are firmer than the domestic sizes, and there is a 
chance that there may be a lively demand for pea 
and buckwheat if bituminous remains so scarce. 
Freights, particularly from New York are from 
15 to 25 cents lower than they were, and this is in 
effect a reduction in the price of coal to just that 
extent, but itis no inducement to the dealer who 
is not selling any coal to speak of, at any price. 
Unless consumption of coal increases, owing to the 
advent of cold weather, f.0.b. prices will be weaker 
than they now are. 

Dec. 19. 
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The wituminous situation is nothing less than a 
first-class nuisance to all concerned. The railroads 
are short of cars, the shippers cannot load vessels 
with any sort of dispatch, and the mills and fac- 
tories are beginning to run out of coal, or 
to run very short. Some of the largest consumers 
are reported as having no coal afloat. From 
ten days to three weeks is required to load vessels 
at soft coal ports, and no one will sell Cumberland 
except without qualification as to arrival. Some 
Clearfield is to be had at $2.60 f.o.b. It is hoped 
that more cars will be put into the coal carrying 
service right away. 

Freights remain easier at 90@95c. at New York ; 
$1.40@$1.50 at Philadelphia, and $1.50@$1.60 at 
Baltimore. 
The receipts for the week have been 35,160 tons 

of anthracite and 14,101 tons of bituminous, against 
1,754 tons of anthracite and 10,433 tons_of bitumi- 
nous for the same week of 1888. Since January Ist 
receipts have been 1,610,338 tons of anthracite and 
906,047 tons of bituminous. 

Buflalo. 

(From our Special Correspondent.) 

The weather continues very mild. Trade in an- 
thracite and bituminous coal without any new 
features. As faras temperature and atmospheric 
conditions are concerned the navigation of the 
lakes might have been continued up to the present 
time. Railroad shipments and receipts are fair 
and without incidents worth noting. Manufact- 
urers closing the year’s business with considerable 
activity in their workshops. 

The sad death of Mr. Franklin B. Gowen and the 
strikes in the coal regions of Pennsylvania have 
been topics of discussion all the week. Your 
readers are, doubtless, well posted on these inter- 
esting subjects, therefore need not enlarge 
thereon. 

Yesterday a car service association was organ- 
ized in this city, and will commence its operations 
February Ist, 1890. Itis designed to effect the abo- 
lition of an evil from which railroads all over the 
country have suffered severely, that of the deten- 
tion of cars in consequence of the neglect of the con- 
signees to unload them promptly. So-called ‘‘car 
famines” are mostly traceable to this cause. Simi- 

lar associations have been and are now being formed 
inall parts of the United States. The law, it appears, 
does not permit demurrage charges to be made, 
and what is known as the car service collection 
was devised. It is a penalty for the failure of con- 
signees to unload cars after a certain reasonable 
time. The general charge will be $1 per day per 
car after forty-eight hours. A clause of article 4 
says: “It is agreed that the charge of $1 per day 
per car shall not begin on cars loaded wlth anthra- 
cite coal until seventy-two hours have elapsed 
after the usual forty-eight hours allowed for un- 
loading.” Mr. Edgar Van Etten (late of the New 
York, Lake Erie & Western Railroad), was elected 
manager of the association at a salary of $3,000 
per annum. 

After a long and exciting debate last Monday, 
the Common Council finally adopted the report 
accepting the bids of the gas and electric light 
companies for lighting the city during the current 
year. The fight of our citizens for cheap light for 
the time being has come to naught. The terms of 
the contracts were $1.25 per 1,€00 cubic feet for 
gas and 42'¢ cents per night for electricity. 
A dispatch from Washington, D. C., says that 

**the case before the Interstate Commerce Com- 
mission involving coal freight rates over the Le- 
high Valley system, in which it was charged that 
discrimination in favor of the tonnage represented 
by Eckley B. Coxe and against the smaller 
shippers, may be settled without an opih- 
ion from that tribunal.” The Commission has 
been placed in. possession of information to 
the effect that the railroad company has reduced 
its rates on anthracite coal for Eastern traffic from 
$1.80 to $1.70, and for Western traftic from $2.25 to 
$2 per ton. Buffalo is the terminus of the Western 
schedule. The dispatch further stated “‘ the ques- 
tion of bituminous freights was not involved 
except by comparison. It is evident “that the 
Commission aes that parties in interest may 
adjust their differences, but should further com- 
plaints be made the Commission will then take 
action.” 

Merry Christmas to all readers of the ENGINEER- 
ING AND MINING JOURNAL. 

Pittsburg. 

|From our Special Correspondent. ]} 

Coal.—The market continues in a very un- 
satisfactory condition, but it is reported this P. mM. 
that the operators have about agreed to pay three 
cents for mining, which will start most of the 
mines at once. The stock of coal officially in the 
Southern markets November Ist was _ 10,800,000 
bushels. There has been a run of fully 5,000,000 
bushels since that time. These facts show for 
themselves. The ports are full of empty hoats. 
Our wharfs are crowded with towboats. 
The nominal rates are : 

PRICE OF COAL PER 100 BUSHELS = 7,600 LBs. 

Dec. 19. 

Dec. 19. 

2 Ee. $4.75 | Fourth pool............ $3.25 
Second pool............ 4.50 | Railroad coal..... 5,00@5.50 
TROON. ssvise wns ck 3.90 | 

Connellsville Coke.—Trade continues active, 
with a good demand. The aes were never 
better; a continuance will all depend on the wage 
question. Prices will certainly Soubrenned to $2, 

and may go higher. Operations last week. 13,600 
active =e 405 idle ovens; production, 138,684 tons; 
increase, fully 15 per cent. Stock coke was reduced 
3,500 tons, leaving about 71,000 tons in the yards. 
Last week’s shipments, 7,900 cars, exceeding pre- 
vious week 400 cars; daily average shipments, 800 
cars. Quoted rates are: Furnace, f.o.b., $1.75; 
foundry, $2.05; crushed, $2.55. 
Freights.—Pittsburg, 70c.; Mahoning and {She- 

nango valleys, $1.35; St. Louis, $3.65; Chicago, 
2.75; Cleveland, $1.70. 

FREIGHTS. 
From Baltimore to: Boston, Mass., 1.60; Bridge- 

port, Conn., 1.40; Charleston, .90; Fair Haven, Mass., 
1.40; Fall River, 1.40; Galveston, 3.00; New Bedford, 
1.40; New Haven, 1.40; New London, 1.40 ; New York, 
N. Y., 1.10; Portland, 1.60; Portsmouth, 1.65@1.70; 
Providence, 1.40; Quincy Point, 180; Richmond, Va., 
.85; Salem, Mass., 1.60; Savannah, 1.00; Williamsburgh, 
N.Y., L15@1.20. ‘Ali 
From Philadelphia to: Alexandria, Va., 1.00t; 

Boston, Mass., “1.40@150; Charleston, .75; Galveston, 
3.05; Georgetown, D. C., 1.00+; New York, .90t; Norfolk, 
Va., .9t; Providence, R. L., *1.2u@1,30; Richmond, 1.00; 
Savannah, .90; Washington, ¢1.00; Wilmington, N. C.. 
*1.00. 

* And discharging. t+ Alongside. { And towage. 

METAL MARKET. 

NEW YorK, FRIDAY EVENING, Dec. 20. 
Prices of silver per ounce troy. 

| 

Sterling |Lond’n \N. Y. Sterling [Lond ‘nN. Y. 
Dec. Exch’ge. Pence.) Cts. |Dec.|Exch ’ge.| Pence.| Ovs. 

14 4.824 44 953g | 18 
16 4.824 (44 9%. | 19 
17 4.824 43 15-16 95% | 20 

4.84 [43% | 95 
4.84 (43 15-16) 95% 
4.84 44 | 953 

| 

Council bills declined .;d. on Wednesday’s allot- 
ment. 
The tendency of the silver market has been 

rather downward, owing to an uncertain feeling 
abroad caused by recent expressions of the present 
administration on the silver question. 
The market closes firmer, with some very large 

shipments to London. 
United States Assay Office at New York reports 

total receipts of silver for the week 64,000 ounces. 
Foreign Bank Statements. 

The governors of the Bank ot England at their 
weekly meeting made no change in its minimum 
rate for discount, and it remains at five per cent. 
During the week the bank lost £666,000 bullion, 
and the proportion of its reserve to its liabilities 
was reduced from 39°10 to ‘37°90 per cent., against 
areduction from 40°32 to 39°78 per cent. in the same 
week of last year, when its rate for discount was 
five per cent. The weekly statement of the Bank 
of France shows _— of 1,875,000 francs gold 
and a gain of 1,700,000 francs silver. 

Domestic and Foreign Coin. 

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

Bid. Asked 
SN cc ceuwk wabesoane/e ee S$ 75 $ — 
DON ee ic acscccsbennsous -7514 -76 
Peruvian soles and Chilian pesos....... -73 74 
SS ae ee ee 4.83 4.88 
DN nn ach ceekussuneecis 94 -95 
VACEOTER SOV OTONBIG ons ciescccsvecccsess 4.85 4.88 

NS Che cc ccs ce ccanes een sunns 3.85 3.90 
NE: Foo scons sn baw eb enmbonn ie 4.74 4.78 

ee ee ee en Ro re 15.55 15.70 
Snanish 25 pesetas.... -- secsccosssecess 4.80 4.85 
EIN 55, ios own ewan} asia 15.55 15.7 
ee ee rar 19.50 19.65 
DERN cha anon abuakeunaeaseoant 3.96 4.00 

Copper.—The tone of the market continues very 
firm, although business has been rather quiet dur- 
ing the past week. The quotation for Lake cop- 
per still stands at 141¢c., and casting brands at 12% 
@13c., according to quality. 
Consumption of all kinds of copper goes on 

at a very satisfactory rate in this country, 
and from the European markets reports are 
still of an encouraging nature. The London mar- 
ket for Chili Barsand G. M. B. copper has shown 
a gradually hardening tendency during the week, 
the opening quotations on Thursday being £49 12s. 
6d. to £49 15s., spot, to £49 7s. 6d., three months, 
and the last quotations received by cable to-day 
iving the prices fer both spot and futures at £49 
5s. to £50. 
For refined and manufactured copper the latest 
uotations in London are: English tough, £56 to 
57: best. selected, £57 to £58; strong sheets, £68; 
ae ee £60 to £62, and yellow metal, 6d. per 
pound. 
The exports of copper from New York during 

the last week were as follows: 
To Liverpool— Copper Matte. Lbs. 

By S. S. Chester......... .. 2,426 sacks 261,187 7,000 
pi aa 5,093 sacks 858,067 24,900 
To Hamburg— s 
S PEN: siniswics oas5 5 1,924 bags 224,000 20,000 

'o Liverpool— Copper. 
By eS eee 375 bars 105,996 7,050 
wel) ened 43 casks 56,000- 5,941 

Tin.—The tone of the market has been rather 
dull, but prices have not suffered to any important 
extent,and a fair amount of business has been trans- 
acted during the week. The quantities en route to 
this port from London and the Eastare reported to 

be comparatively small. We quote, to-day, spot at 
21144, January at 2114, February at 2114, March at 
21%. The London market opened firm for 
spot tin, at prices ranging between £97 10s. and £98, 
but these prices could not be maintained, and the 
latest cabled prices for spot is £97@£97 5s. Three 
months’ tin opened at the beginning of the week 
at the comparatively cheap priee of £96@£96 5s., 
but closed rather better at £96 5s.@£96 7s. 6d. 

Lead.—After an interval of dullness and inac 
tivity, an improved consumptive demand has sud- 
denly arisen, and during the week 3°90 has been 
po for large lots, about 1000 tons having changed 
ands. There are no sellers now below 3°9214 to 

3°95, and even at these figures rege a are light. 
The foreign markets are steady, and in London 

the present quotations are £14@£14 5s. for Spanish 
and £14 5s.@£14 10s. for English. 

The St, Louis Market.—Messrs. John Wahl & Co. 
telegraph us as follows: “‘ Lead during past week 
has ruled firm, with inquiries more liberal, but 
amount of business consummated has been only 
moderate. Sellers generally have been asking ad- 
vanced rates, to which buyers felt loth to re- 
spond. Sales will probably aggregate 600 tons, at 
3°60@3°62\sc. for common, and 3°65c. for argenti- 
ferous. 

The Chicago Market.—Messrs. John Wahl & Co. 
telegraph us to-day as follows: Our lead market 
rules entirely nominal, and though offerings are 
not heavy the demand is also very light. At the 
close 3°6714c. is the asking price, and last sale re- 
ported is at that figure. 
Spelter has again aapeioneed a slight improve- 

ment in price, and we have now to quote prime 
Western at 53¢@5°40. The foreign markets con- 
tinue very firm, the latest quotatiou in London be- 
ing £23 12s. 6d.@£23 15s. for ordinaries, and £28 
15s.@£24 for specials. 

Antimony.—This metal fully maintains its re- 
cent advance as far as Hallett’s is concerned, and 
which brand we have now to quote 21 to 21\c. 
Owing to some recent arrivals of Cookson’s the 
quotations for that brand (which are still out of 
posession to the price of Hallett’s) have now to 
ye reduced to 27(@28c. 

Quicksilver.—Steadiness has prevailed in this 
market. London cables still quote £9 15s., and 
local dealers maintain their asking prices at 
66@67c. 

Nickel.—An importation of 3,500 pounds was 
reported to-day. The market presents no features 
worthy of comment, and shows no signs of broad- 
ening. Quotations range from 75c. to 80c-, accord- 
ing to quantity. 

IRON MARKET REVIEW. 

NEW York, Friday Evening, Dec. 20. 
Pig Iron.—-The elements of uncertainty which 

for a few weeks past have characterized this mar- 
ket, are now being gradually removed. Large sales 
of Lake Superior ores have recently been made, 
and many furnaces have apparently secured the 
greater part of their supply of raw material for 
the coming year. This, together with the fact that 
many large consumers have recently placed con- 
tracts for 1890, gives the market firmness, and 
decidedly strengthens sellers in their position. 
Prices, on the average, seem to have settled down 
to about $20 for No. 1 Foundry iron. This price is, 
of course, subject to variations, according to the 
brand. 
Another feature which tends toward higher 

prices for foundry irons is the faet that many fur- 
naces next year have concluded to make Bessemer 
pig instead of foundry irons as heretofore. The 

igh prices ruling for Bessemer, together with 
numerous other considerations, are sufficient to in 
duce many shrewd furnacemen to devote their at- 
tention to this product. 
An event of no little significance was an inquiry 

received this week from an F :glish source fora 
quantity of 10,000 tons of Ame: an pigiron. The 
idea is apparently to engage i speculation in pig 
iron on this side, having been: © ¢ ssful in similar 
operations in the Glasgow ma et. The proposi- 
tion is to deposit a margin of f ur dollars per ton 
— all iron thus purchased. English investors 
of late, have displayed a particular fondness for 
American industrial enterprises, and if they now 
venture into pig iron speculation on this side, 
there would be nothing strange in it. Locally the 
market is very quiet. 
Forge irons continye very firm. Since the sales 

aggregating 20,000 toas of Lehigh brands, at $17.50 
at tidewater, reported in this column three weeks 
ago, there have been sales of about 10,000 tons 
more at the same figure. 
Scotch Pig.—A strange reversal of long exist 

ing conditions has taken pave in this market. W 
have now to note signs of an increased inquiry fo : 
Scotch Pig, not on account of its superiority in 
quality, but because the makers. of American sv- 
called Scotch, or softening irons, are unable to 
supply the needs of American furnaces. Con- 
sumers complain of great delay in deliveries of 
Ohio Scotch Iron; and, moreover, it has now risen 
in price to at least $22@$23. Prices for leading 
brands of Scotch Irons are about $27@$27.50. The 
Glasgow market continues very firm. Quotations 
for Glasgow, wired by cable to-day, to the metal 
Exchange, were 60s. 9d. 
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Spiegeleisen and Posee-Mengaanee. — The tae Forge Irons. cscueahiael | dnitiein Gheiinan a Material. aa 
week has been ver 1iet in this article, but prices | Neutral Coke.............0 ..2..06. Vie etek 7.50@ 18.50, ions Wired Steel. =. 2.0.0... 005.24. gross 22.00 cash. 
eee nap Seen Vere alah ees BUREN MMU TON: <= +c cecavnnpcnceacessyncss ous 16.75@ 17.00.| 200'Tons Crucible Steel... ....-- -. net 30.00 cash. 

a : more ens Me a arn chr ne Unico. casio mer dces ees 15.50@ 16.00.| 200 Tons [ron Axles...... ...........-:- net 28.50 cash. + 
isen as high as $38 is now asked, and importers | ‘ ; Pas r = ; = ’ : Car Wheel and Matleable Irons. | 200 Tons No.1 Wrought Scrap......... net 22.00 cash. 
quote for erro-manganese, 80 per cent., from $100 | Southern (standard brands) 23.50@ 24.25.| 200 Tons No.2 Wrought Scrap ...... -net ‘19.00 cash. 
to $105 per ton. No transactions, however, are re- CORI URAIEBD Sn cicccscercccreses 19.50@ 20.50. | 200 Tons Cast Scrap.......... ......--- gross 16.50 cash. 
ported at these figures. PM MENON 6 ioc bo vicenssccdecsecee nae seek 23.00@ 23.50 200 Tons Wrought ron Turnings...... net 15.00 cash. 

Billet, Slabs and Rods.—Being so full of work, Pittsburg. Dec. 19. = —— a — ee eee ares ae pp ——_ 
mills are now asking high prices for new business. (From our Special Correspondent.) 200 Tons Old Car Wheels...............gross 21.00 cash. 
During the week large sales of billetsare reported| Raw Iron.—While the market shows no falling 200 Tons Leaf Steel..............00..... net 24,00 cash. 
at an advance of about $2 per ton from former | off in values, there is a perceptible falling off in | 150 Tons Iron Axles...................-. net 29.00 cash. 
figures. These, however, were a special size; for | the volume of business. This, however, isnomore | 150 Tons Cast Serap...-...... -.......+- oo 16.50 cash. 
ordinary sizes the advance would probably not be | than was to be expected when the facts are taken | 100 Tons Locomotive Ties........ - +-net 3.50 cash. 

; oat : a ee , ae ; 100 Fons Leaf Steel... 6. s66c:seesesses net 24.50 cash. so aoa ie 2 . ted at $52.50 at sell — a Transactions for future delivery uieinin 
American wire rods are quoted at $02.00 at sell- | have beaten all previous records, which places the | “gg 

er’s works. Cable advices received yesterday | juote | consumer in a ge position to talk abont lower “° + ee — a 37.00¢40.0 . 
foreign wire rods at a price equivalent to $57.50, 
ex-ship New York. 

Steel Rails.—There is now more tirmness in the 
asking price of $35 at mill than there has been 
since the advance was decided upon. We are in- 
formed that the amount of rails booked for 1890 
deliveries are about 600,000 tons. According to 
one estimate, shipments of rails so far this year 
have been 1,116,017 tons, against 1,116,788 
tons in 1888. The production of light rails 
according to the statistics of the Board of Control 
this year, show a much larger increase over 1888. 
So far as can be learned, the Missouri, Kansas & 
Texas inquiry for 10,000 tons, to which reference 
was made in this column last week, has not yet 
heen placed. The successful reorganization of the 
Atchison, Topeka & Santa Fe leads sellers to be- 
lieve that before long this road will also be in the 
market for a large amount of rails. 

Structura! Lron and Steel.—While the con- 
sumption of most manufactured iron and steel 
roducts continues unusually active and large, the 
ar iron business is rather an exception to the 

rule. In fact, trade in this market is very quiet 
and even approaches dullness. Prices are not 
changed. We quote as follows: 
On wharf, bridge plate, 2°30c. ; 

2°25@2°35¢c.; iron tees, 2'80@2°85c.; steel angles, 
2°35¢c.; beams and channels on wharf, 3°1c. 

Steel plates on wharf: Tank and ship, 2’6c.; shell, 
2'8c.; flange, 3@3'lc.; fire-box, 4@4'l1c. 

[ron plates on wharf: Common tank, 2°25c.; re- 
fined, 2°35@2"45c; shell, 2°5@2°6c.; flange, 3°5@3°7c.; 
extra flange, 3°<@4c. 

Bar iron at mill is quoted at 1'8c. for common 
and 1°8@1°9c. for refined. Deliveries from store 
are quoted as follows: Common, 2’lc. base; re 
fined, 2°3c. base ; ‘‘ Ulster,” 3c. base ; Norway bars. 
tc.; shapes, 5c., and Norway nail rods, 5!sc. 
Merchant Steel.—Prices are as follows: Best 

English tool steel, 15c. net; American tool steel, 
74,@10c.; special grades, 13@20c.; crucible machin 
ery steel, 5c.; crucible spring, 334c.; open-hearth 
machinery, 2°4c.; open-hearth spring, 2°%(c.; tire 
steel, 23(c. _ 

Pipes and ‘Tubes.—Rates of discount on 
wrought-iron pipe remain as follows: Butt 
welded, plain and tarred, 50 per cent. discount ; 
galvanized, 121 per cent. discount ; lap-welded, 
plain and tarred, 6214 per cent. discount ; galvan- 
ized, 50 per cent. discount. A discount of 5744 per 
cent. is allowed on boiler tubes of 2 inches and 
larger, and 521s per cent. on 1°{ inches and smaller. 

ast-iron pipes remain at $25@$28, according to 
size. 

Rail Fastenings.—Recent developments have 
led buyers to conclude that the recently announced 
advance in rail fastenings was, to some extent 
artificial. There is at least one thing certain, and 
that is. notwithstanding the meeting of bolt 
manufacturers last week in this city, quotations 
show a very wide variation. An inquiry for 500 
kegs of bolts with hex. nuts this week for Sa- 
vannah delivery, brought quotations lower than 
3'10c. An inquiry for the same amount for New 
York delivery brought quotations from 3°10@3"40c. 
Prices for angle fish plates and spikes, however, 
seem to be more uniform. Ruling prices may be 
uoted as follows : Spikes, 2°25c.; angle fish plates, 

2°15@2°25c.; bolts and square nuts, 3c.; hex. nut, 
3°25¢e. 

Old Material.—Invaccordance with the predic- 
tion frequently made in these columns, old iron 
rails continued to advance; an offer of $27 per ton 
for old tees was refused this week. Nominally 
sellers are asking §$27.50@$28.50 for tees. Double 
heads are not quoted. The demand for old ma- 
terial continues very large. 

Louisville. 

(Special report by Hall Brothers & Co.) 

iron angles, | 

| even at 

rices, but in this case talk don’t count for much 
till most of them are ina position to hold off, so 

as to give the market a dull appearance, but 
makers of iron are well 
tion is going on at a rate that was 
dreamed of before; that it is only a question of 
time when buyers will have to load up. 
always shows a falling off during the holiday 
season, and as business of all descriptions has been | 
very active, dealers have, no doubt, made up their 
minds to have an enjoyable time. 

In the next place, the first of the new year is the 
time for settling up, closing the eld books and ac- 

| counts, and opening up a new set to contain the 
transactions of the year 1890. The year past has 
been a memorable one so far as values are con- 
cerned. On the 4th of January, Grey Forge sold 
$15.50 cash; Bessemer-Pittsburg, $16.75 cash. At 
Valley furnaces, $15.90 cash; steel billets 
and _ slabs, $28.00@$28.50 cash; bloom ends, | 
$19.50; Ferro-manganese, 80 per cent., $54.50 | 
(a $55, the advance in this article being $50 per 
ton. 

aware that consump- | 
never | 

‘Lrade | 

Comparing the January prices with those | 
current to-day, the reader will be astonished at | 
the low rates that prevailed at the opening of the 
year, and, later on, prices exhibited a further de- 
cline, 
Grey Forge sold as low as $13.50@$13.75, and 

other descriptions in the same proportions. Those | 
prices have all been laid away. It will certainly be | 

| a long time before they will be repeated. 
The Valley furnace men have sold so much iron 

for next year’s delivery that they are in doubt 
what rates to demand. Some are asking $25 for 
Bessemer and $19 for Grey forge at the furnace. 
These are holiday prices and will not hold out. 
The Valley men are ina very happy humor over | 

After the continued improved condition of trade. 
the holidays are over they will resume business 

| again. 
The situation holders of standard brands are 

firm in their views, and are not anxious to sell 
resent rates. Most of them are of the 

opinion that higher prices will prevail in the near 
| future. 

Coke and Coal Smelted Lake Ore. 
5,000 Tons Bessemer, February, March, April, 
Pe ON UNO, css vo iceceskve 26s 

3,000 Tons Bessemer, January and February 
$23.50 cash. 
24.00 cash. 

4,500 Tons Gray Forge, January and February 18.50 cash. 
ee SE eer 

1,500 Tons Bessemer, Jan. Feb. and March... 24.25 cash. 
Ce Foi occcevcccccwsacesssicqe 19.00 cash. | 
1,000 Tons Bessemer, January and February. 24.00 cash. 
ee eS eer ene 18.50 cash. 
Se OO BOI oo os on dces dc ctcrvnecvesns 18.25 cash. 
500 Tons Gray Forge, at Gurnace........... 17.00 cash. 
500 Tons Gray Forge at Furnace............. 16.80 cash. 
500 Tons Mottled and White.......... ...... 20.00 cash. 
Be ee I aise ac ottes ncvsenccsas anes 24.50 cash. 
500 Tons Bessemer Valley Furnace.......... 23.62 cash. 
FOO TOE NOs 2 POUT. «6055 ook ccc ccccescces 19.25 cash. 

Coke, Native Ore. 
SR Wem Pee WOE... occ eccs coves vcewes 18.25 cash. 

18.00 cash. 

See Temes Gray POR: «oo... ocevcwncccccccses 18.00 cash. 
100 Tons Gray Forge............ 
100 Tons Mottled and White 

Muck Bar. 

4,000 Tons Good Neutral..................... 
1,000 Tons Neutral................ ve 
1,000 Tons Neutral, January..... 

18.25 cash. 
17.00 cash. 

31.75 cash. 
. 30.50 cash. 

31.00 cash. 
750 Tons Neutral, WobeUMey ...+-+<<0..2.0200 31.50 cash. 

ee ne wme. f  e 

Steel Slabs and Billets. 

4,000 Tons Billets. . . tec emeeeece sitg-wie'G:aaian areiecy,. Ses 
1,50) Tons Billets and Slabs. Jan., Feb., March*37.50 cash. 

There is nothing especially new to be said about | 
the market; it remains practically unchanged since 
our last report, though some encouraging pros- 
pects for the future have recently developed. It is 
reported that about 2,500,000 tons of Lake Superior 
iron ore have been contracted for. at about $1 per | 
ton advance in price. Furnace companies are 
offering in limited quantities, but the lots are 
mainly composed of special grades, for short de- | 
livery. 

Hot Blast Foundry Irons. 
Sti aiea OONI TI, Boose sinkeces scxsgperend $19.00 19.50. 

om ‘* No. 2 18.75@ 19.00. 
F ae RR 18.00@ 18.75. 

Mahoning Valley, Lake ore mixture........ 20.00 — 
Southern Charcoal No. 1..............seeee0. 18.50@ 19.00. 

? 64 RS EN Eee 18.00@ 18.50. 
Missouri + MMs o 654 cocwagssccraks 19.50@ 20,00. 

rc “ BME Lane F oe sinns ree et 19.00@ 19.50, 

1,000 Tons Billets, December, January.... --. 36.50 cash. 
1,000 Tons Billets...... eax] dnovscnd nas ain 

Steel Wire Rods. 
750fTons American Fives............. . 51.50 cash. 
750 Tons American Fives............. See 

New Steel Rails. 
3,500 Tons, Spring delivery................55 « 35 50 cash. 

Spiegel. 
5,000 Tons 20 per cent., at seaboard......,..... 36,00 cash. 
1,000 Tons 30 per cent., at Pittsburg........... 41.00 cash. 

50 Tons 20 per cent., at seaboard 
50 Tons 10 to 12 per cent.. at seaboard....... 

Ferro-Manganese. 
200 Tons 80 per cent., February and 

March : 
750 Tons 79 and 80 per cent., January. 
140 Tons 80 per cent., at seaboard ... 
100 Tens 80 per cent., February and 

March 
ee 

Skelp lron. 
300 Tons Narrow Groov 

105.00 cash 

52.50 cash. 

bata Cae 37.00 cash. 
32.50 cash. 

102.40 cash. 

100.00 cash. 

104.00 cash. 
105.00 cash. 

Peete 5 Xa: oce! whdi each 1.77% 4 mo. 
275 Tons Wide Grooved................. ..«- 1.82% 4 mo. 
200 Tons Sheared From ....:.......0... 200... 2.15 

Bloom Ends. 
100 Tons Bloom Ends.... . .......... ......26.00 cash. | 
ey EE Sere 26.50 cash. 
SANG AR 5 own cc cen sca wee 26.50 cash. | 
375 Tons Bloom Ends, February.............. 26.00 cash. 

4 mo. 

31.00@3L.5 

36.00@37.00 
35.75@36.0 

Foundry No. 1..$20.00@20.25 | _—— » ~ 
| Foundry No. 2.. 19.00@19.25 | Steel Slabs... 
Gray F. No. 3.. 18.00@18.50 | Stee] Cr’p Ends 25.00@26.( 

Saari, NO fe: 1 oe 17-50 | Steel BI. Ends. 26.00@26 50 
Li ee 16.75@17.00 | Perro-Man., 80% 
Mottled 16.75@ 17.00 “102.500 105.00 

a: stones aie Steel Billets... 35.50@36.00 
| a B. 24. ails:. 27.00@28.00 a. 970028, 00 Old Iron Rails:. 27.00@28.¢ 

Old Steel Rails. 22.00@24.00 
No. 1 W. Scrap. 22.00@23.00 

Charcoal Pig— No. 2 W. Scrap. ..... @19.00 
Foundry No. 1.. 23.50@24.50 | Steel Rails. .... .....@35.00 
Foundry No. 2.. 22.00@22.25 “light sec.. 35,00@38.00 
Cold-Blast...... 25.00@28.00 | Bar Iron, nom.. 1.90@ 1.95 
Warm Blast... 24.00@25.00 Iron Nails...... 2.25@ 2.30 

2.25@ 2.30 
3.00@ 3.15 

Dec. 20. 

Steel Nails.... 
. 30.00 | Wire Nails..... 

Philadelphia. 

[From our Special Correspondent. | 

Pig ltron.—Pig iron brokers anc makers admit 
this week that a much larger business has been 

| quietly done than had been supposed, particularly 
in mill irons, by the renewing of expired and expir- 
ing contracts. It is impossible to even approxi- 

| mately estimate the amount of business of this 
| kind that has been done, owing chiefly to the fact 
| that much of it is continuous, rather than specific; 
that is to say, a number of large buyers 

| have arranged for large deliveries each month, 
in some cases at fixed prices, and in other 
cases at prices to be named hereafter. 
This week several large negotiations will be closed 
for iron, for delivery during the first three or four 
months of next year. Blast furnace people are quite 
willing to make contracts, and buyers are willing 
to yieid to their claims on price. Gray forge has 
been contracted for ina large way at $17.50; in a 
small way at $18. No. 2 iron has not been dealt 

| in very extensively for forward delivery, but there 
is no pressure to sell. The best brands are $19. 

| No. Lis in about the same condition, there being 
but little urgency upon the part of companies to 
sell, and $20 is the ruling price for good brands. 

| Makers of Bessemer iron have sold large blocks at 
$21 to $21.50, and buyers are urging their claims 

| for larger supplies for still more remote delivery. 
This is leading to an enlargement of capacity. Pipe 
founders have also undertaken to buy largely, but, 
so far as this market is concerned, have not done 
so. 

| Foreign Material.—This has been a quiet week 
| in foreign material, and prices remain about where 
they were, viz., $36.50@$37 for spiegel, and in the 
neighborhood of $100 for ferromanganese. 

Billets and Blooms.—Scarcely any business 
has been done. In fact, mills are so far oversold 
that there is very little room for new business at 
any price. Nailslabs are quoted at $37; tank at 
$38; charcoal blooms at $54; anthracite at $44@ $45, 
and scrap blooms $10 less. To all appearances 
there will be a further advance in steel blooms. 
Muck Bars.—Large buyers are anxious to place 

' contracts, but hesitate to do so at the present ask- 
ing price, viz., $31. 

Merchant Iron.—The association advanced 
prices to 2c. in large lots, but some mills are get- 
ting 2°10 in small lots, and stores are selling at 
2°20. Certain large buyers have offers under con- 

| Sideration at a little under 2c., which they think 
will be accepted, because of the amount of busi 
ness they have at their disposal. There is a good 
deal of business to be executed yet at 1°80@1°90. 
Nails.—Everything is quiet this week, and there 

will be no business of importance until January. 
{Iron nails are held with the usual firmness, at 
$2.10 and $2.20; steel, $2.30@ $2.40. 

Skelp Iron.—Skelp is quiet. 
_ sheared, 2°15@2°20c. 

Wrought Iron Pipe.—The mills have a full sup- 
ply cf work, and managers who are watching for 
new business a the opinion that for small 
pipes and tubes there will be a heavy demand next 
month. 

Sheet Iron.—All trade conditions point to an 
advance after the holidays on small lots, particu- 
larly for light sheets. Galvanized will also sell to 
better advantage. Very little business is solicited. 

Plate and Tank Iron.—The manufacturers, 
and those interested in effecting sales of plate 
mill products, report a generally quiet market, 
and do not look for much new work before the 
middie of January. Buyers of plate and tank 
iron have been obliged, for the past two or three 
months, to break up their orders into small lots; 
but there is now an inclination to place large 
orders in bulk, and mill men are inclined to do 

; business this way, provided some little scope will 
be allowed them in delivering. Quotations for 

| rdinary plate are 2°30; universal plates, 2°40; 

10 + 12% Spiegel 
at seaboard.. 

Grooved, 1°90c.; 
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shell, 2°65; flange, 3°25; fire-box, 3°75 to 4c. Steel 
flange is booked at 3°20; fire-box, 4 to 41¢. 
Structural Iron.—Orders for steel plates have 

been booked this week at 2°50; iron plates, 2°35; 
angles, 2°30, and tees, 2°75; beams, 3°10. We are 
promised some important developments in struct- 
ural iron business before long. This hint proba- 
bly refers to the heavy orders that will be placed 
by promoters of large construction enterprises now 
about ready for execution. 

Steel Rails.—News concerning the movements 
of steel rail buyers is scarce. Quotations are firm 
at $35. A good many light rails will be wanted 
before spring, and makers are looking up business 
of this kind, because there is a fair margin in it. 
Rail makers say that much of the business for 
steel rails next year will be for very heavy 
sections. 
Old Rails.—Quotations, $27@$28 There are 

many buyers, and few sellers. 
Scrap.—Car lots are wanted to-day at $25; 

choice, $26. Old steel rails and fish plates are 
wanted, but there are none to be had. 

CHEMICALS AND MINERALS. 

New York, Friday Evening, Dec. 20. 
Heavy Chemicals.—We have to review a 

quiet and uneventful week in this market. The 
volume of business has been rather light. Con- 
sumers at last seemto have ee their immedi- 
ate requirements. The available supply of alkali 
on the spot is not large, but there is no positive 
scarcity, as the bottle-makers, not having resumed 
work as yet, are still out of the market. Had the 
demand from this source been as large as was ex- | 
pected, there is no doubt that we would have had 
a further advance in prices and the scarcity that 
was apprehended some two weeks ago. The ap- 
proaching holidays, as might be expected, are 
exercising their usual effect upon the trade. 

Actual prices for alkali are not quotably changed. 
For 58 per cent. $1.45 is still asked. It is reported 
that contracts have been placed during the week | 
for delivery over 189 on the basis of about $1.30 
for 58 per cent. Importers quote for carbonated 
soda ash, 48 per cent., S145, and for 58 per cent. 
$1.40. 

Caustic soda ash is quiet and unchanged, with 
quotations nominally on the basis of 51.30 for 4s 
per cent. 
Caustic soda is a trifle tirmer than at the date of 

our last report, in sympathy with more sanguine 
reports from Liverpool. For higher tests, 70 to 74 
per cent., $2.30 to $2.32!5 is now asked. The sup- 
ply on the spot is limited, and for lots in this posi- 
tion a slight advance over these figures would 
probably have to be paid. 

In consequence of the advance in the prices of 
English sal soda, American makers have raised 
their prices to .95 to le. This has the effect of 
strengthening the English market as well. The 
transactions reported are not of noteworthy im- 
portance, but the demand is generally termed fair. 
Bleaching powder continues depressed. As will 

be seen by reference to our Liverpool letter in an- 
other column, English makers are anxious enough 
to book orders, but consumers are reluctant to 
operate on account of the great uncertainty pre- 
vailing as to the future of the market. On the 
spot, nominally, $1.50 is asked, and the same 
figure will, probably, represent the usual asking 
price for 1890 contracts. The real condition of this 
market is frequently very difficult to ascertain, on 
account of certain peculiar conditions arising from 
private competition, with which only the initiated 
are familiar. 
Acids.—The members of the New York Chem- 

ical Club are gradually perfecting their combina- 
tion. This of course requires a great deal of time 
and, notwithstanding the delay, those interested 
show little impatience. They believe that the 
excellence of the plan upon which they have 
agreed will justify the time that has been re- 
quired for its perfection. A special meeting 
of the members of the club for the elec- 
tion of officers of the Knickerbocker Chem- 
ical Company was held on Tuesday afternoon, 
but-it was finally deemed best to defer this elec- 
tion until the meeting which is in progress this 
afternoon. The plan of the combination is sub- 
stantially the same as has been outlined in these 
columns. Al] the members of the combination 
will make monthly reports of their sales to 
the Knickerbocker Chemical Company, and will 
pay a certain aa on them for the pur- 
pose of accumulating a trust fund to be held by the 
controlling company. This, of course, will serve 
as an inducement to those interested to maintain 
the combination, and in addition thereto, there 
will be severe penalties involved, which would 
make a failure to adhere to the agreement a 
serious matter. 
Trade continues brisk, in fact a manufacturer 

reports that he has sold more acid up to the 18th 
of this month than he did in the whole month of 
December of 1888, and another maker states that 
this December has been the most prosperous 
month he has seen in the acid trade for years. 

At a recent meeting the acetic acid makers re 
vised their price list and agreed upon certain 
matters which will tend to perfect their organiza- 
tion. No change was made in the price for bulk 
contracts, which remains at 175c. per lb. The new 
price list will be issued shortly. 

| Muriatic is in lighter demand than sulphuric 
| acid. 

Oxalic is unchanged. 
Fertilizing Chemicals.—News was received in 

this city this week from Charleston, 8S. C., 
to the effect that the Ways and Means Com- 
mittee of the House of Reprentatives of that State 

| has reported favorably on a bill to authorize the 
State Comptroller to advertise for the sale of 
the immense river phosphate deposits now owned 
by the State and euskal under royalty by a num- 
ber of large mining companies. While this news 
cannot be termed surprising—as there have been 
rumors concerning it in circulation for some time 
past—it, nevertheless, is of a great deal of im- | 
portance to the fertilizer trade. 

It was at first thought that the State of South 
Carolina would refund the State bonded indebted- 
ness of $6,000,000 at 4 per cent., and the phosphate 
royalty was proposed to be pledge in 
addition to the State’s integrity for the 
interest on these bonds, but for some 
reason or other it appears probable that the House 
of Representatives | 

»y this means rather than by the refunding of its 
bonds. The influences which have led to this 
change of plan’ are’ the — of much 
speculation in the fertilizer trade at present. 
It seems to be_ generally _ believec that 
those who during the past year or two 
have made several attempts to absorb all the 
South Carolina deposits in the interest of certain 
syndicates, have induced the South Carolina legis- 
lators to authorize this sale, which will secure to 
the syndicate the control so long desired. Of 
course there will be considerable opposition to the 
passage of the bill from those who are at present 
interested in the river mining, as well as those 
who are consumers or manufacturers of fertilizing 
materials, and who believe that if the deposits pass | 
out of the control of the State higher prices may 
ensue. At any rate, the outcome of the proposi- 
tion will be waited for with a great deal of inter- 

| est. 

For years past there have been reports that the | 
Standard Oil Company had finally decided to util- | 
ize its so-called sludge acid, the residuum of its 
oil retining process, in the manufacture of fertiliz- 
ers on its own account; at last, there is some basis 
for this belief. A company, which has recently 
been organized under the laws of the State of | 

pany, is now erecting fertilizer works on Staten 
Island Sound, convenient to the oil refineries 
of the Standard Oil Company. It is hoped 

New Jersey as the Liebeg Manufacturing Com- 

that these works will be completed early | 
next year. Their capacity, it is understood, 
will be very large, and as_ they will 
utilize the waste acid of the Standard Oil Com- 
any, probably having the backing of that power- 
ul organization, it is evident that they bid fair to 
become a very powerful ‘factor in the fertilizer 
market. The officers of the company are: Paul 
Babcock, Jr., president; John F. Gibbon, vice- 
resident; and Albert French, treasurer. 

Mr. Gibbon is well known to the trade as having 
been associated with Dr. Liebeg, of Balti- 
more, in the fertilizer business. As the name 
of the company indicates, Dr. Liebeg is largely 
interested in it. Mr. Gibbon when seen this week 
disclaimed any connection with the Standard Oil | 

ens, and said that his company would 
simp 
and suitable for the manufacture of fertilizers. 
We start out, he said, with no other object in view 
than the manufacture and sale of fertilizers at 
the ruling market prices. 

The two items of news above presented suggest 
a possibility which, although cater improbable, is 
nevertheless extremely interesting. The Standard 
Oil Company in times past has manifested an un- 
mistakable tendency to monopolize any business 
in which it has engaged or has been interested; 
now, if it should undertake to absorb the 
South Carolina phosphate rock deposits and 
to utilize the immense lot of acid which becomes 
a bi-product in its refining business, it would | 
have a very strong hold upon the market for man- | 
ufactured fertilizers, an industry which is at pres- 
ent reaching such proportions as to invite the at- 
tention of the management of the Standard Com- 
pany. In view of the result of past efforts to form 
a fertilizer trust, however, it must be admitted 
that this scheme is rather more interesting than 
practicable. 

During the week trade in fertilizing materials | 
has considerably improved. Prices for wholesale 
lots are about as follows; large buyers may be 
able to obtain a small discount: Azotine, $2.05@ 
$2.1244; dried blood, low grade, $2.05; high 
grade, $2.10. 
cent. ammonia and 15 to 20 per cent. phosphate, 
$20.50@321 per ton, and low grade, 7 to 8 per 
cent. ammonia and 25 to 30 per cent. phos- 
phate, $20@$20.50. Fish scrap, $21.50@$%22 per 
ton, f.o.b. factory. Sulphate of ammonia at 
$3.15@ $3.20 per cewt. Concentrated tankage, $2@ 
$2.05. HKefuse bone-black, guaranteed 70 per cent. 
phosphate, $20 per ton. Dissolved bone-black 
is $1 per unit for available phosphoric acid, 
and acid phosphate 80c. per unit for available 
hosphoric acid. Steamed bones, unground, $204, | 
23; ground, $25@$26. 

\ Ch arleston rock, undried, $5.75 per ton; Kiln | 

nas now decided to sell its | 
peer 1ate property and extinguish the State debt | 

y utilize any materials that it found cheap | 

Tankage, high grade, 9 to 10 per | 

dried, $6.75@$7 per ton, both f.o.b,. vessels at the 
mines. Freights by sail from Charleston to New 

| York, $3@$3.25 per ton. Charleston rock, ground, 
| $11.50@$12, ex-vessel at New York. 

There has been a free movement, particularly in 
potash salts. Buyers have been quick to take ad- 
vantage of the prices offered by the syndicate for 
orders placed before December 21st, and conse- 
quently a number of large transactions have been 
effected. The activity in double manure salts has 
been particularly noteworthy. We quote the fol- 
lowing official prices: Double manure salts, 48 to 
51 per cent sulphate of potash, for 1890 shipment, 
$1.12!5 per 100 pounds: high grade manure salts, 
basis 90 oer cent. sulphate of potash, $2.37!¢ per 
100 pounds. These prices take effect to-day, the 
21st inst., and are for invoices of 50 tons, based on 
foreign analyses and foreign invoice weights. 
Muriate of potash.—Arrivals of 350 tons at 

Charleston are all that are reported this week. The 
| syndicate prices taking effect to-day are $1.77!4 
per 100 pounds at New York. 

Kainit is very quiet. For shipment, $10 per ton 
foreign invoice weight is asked. 

Nitrate of soda is now apparently rather siiffer, 
on account of the decreased supply on_ the spot. 
For lots in this position $1.95 is now asked. For 
February arrivals $1.87!¢ is quoted, and January 
shipment can be obtained at $1.771¢@$1.8244. The 
market now seems to be recovering from its recent 
depression, during which, it is said, cargoes for 
forward shipment were sold as low as $1.75. 

Mr. F. B. Nichol’s nitrate of soda statistics, issued 
this week, show that there were no arrivals during 
the fortnight ending the 15th inst. Deliveries 
during the same period aggregated 9,051 bags, in 
addition to which there are 2,000 bags afloat or in 
store in Philadelphia and Baltimore, making the 
aggregate spot supply 28,530 bags. Deliveries 
for the year to the 16th inst. amount to 517,161 
bags as compared with 419,906 bags and 445,- 
468 bags during the corresponding periods 
in 188 and 1887 respectively. In_ speak- 
ing of the market Mr. Nichols says: ‘“‘A better 
business than usual at the close of the year was 

| done in the fortnight, proving, as we believe, that 
the deliveries are the result ofa largely increased 
consumption in the ordinary channels which is 
likely to be increased in agricultural use in conse- 
quence of its lower cost. Our spot market has 
hardened with a steadily reduced supply, and_ it 
has helped the near by parcels on the way. The 

/ demand to arrive is active, particularly for the 
earlier shipments, but for late shipments the case 
is different. At last the nitrate magnates in 
London have realized that consumers _ wil 

| not accept their domination of value with an 
unstinted production. When the shipments to 
Europe in November were announced at 
120,000 tons on top of a steadily augmented supply, 
the buyers cried a halt. Now, we hear the cry of 
producers, or rather their agents in London, re- 
solving on a decrease of production. If, instead of 
resolving, an actual curtailment had been effected 
two or three months ago, if it were possible, the 

| producers would have been spared the distress of 
which the resolution is an obvious sign. If a wiser 
course had been pursued, such as adopting means 
for increasing the consumption in this country, 
which offers a splendid field for their effort, the 
roducers would have a large help i. using their 

improved method of production. The effect of the 
London resolution has been stated by the bulls, 
but the bears have yet to be heard from.” 
Brimstone is still rather weak. Buyers quote 

| nominally $19!¢ for best unmixed seconds on the 
| spot, and $18.75 for the same to arrive, and $18.25 
for thirds to arrive. Large buyers of brimstone, 
however, claim to have received offers of quite 

‘large quantities at much lower figures than 
| these. 

NOTES OF THE WEEK. 

| Inthe ENGINEERING AND MINING JOURNAL of 
| January 4th next the usual annual review of the 
chemical and mineral market will be published. 
Any statistics or suggestions of interest concerning 
the progress of the trade during the year, or its 
present condition, will be gladly received. 
South Carolina legislators are certainly indus- 

trious. A press dispatch from Charleston received 
during the week contains the following: ‘ The 
House has just passed a bill to establish a Clem- 
son Agricultural College, by which an appropria- 
tion of $39,000 a year in perpetuity is granted, not 
out of the taxes, but out of other funds. The bil! 

| appropriates the sinking fund, and authorizes the 
sale of allthe farms and buildings of the State 
Agricultural Department. It alee then possession 

_ of the tax on fertilizers and the Strte’s share of 
| the Hatch fund.” 

Liverpool. Dec. 11. 

(Special report by Messrs. J. P. Brunner & Co.) 

Chemicals.—The principal feature this week in 
heavy chemicals has been the considerable drop in 
bleaching powder, while, on the other hand, caus- 
tic soda has improved, and higher prices are asked. 

| Soda ash is unchanged, carbonated being still 
| unobtainable for this month. Caustic ash stead 
| at 1@1d., according to brand and quantity, and, 
| although the demand, is small, there are few sell- 
| ers. 
| Soda crystals steady at £2 12s.6d.@£2 15s. per ton. 
Caustic soda in demand and dearer; 60 per cent. 
scarce at £6 5s.@£6 7s. 6d.; 70 per cent. in small 
compass and held for £7 5s., while it is not easy to 
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find sellers at the lower figure ; 74 per cent. ad- 
vanced at £717s. 6d.@£8; 76, £9. Over 1890 no 
fresh business is re orted, but makers! are 
rather firmer in their ideas, and most of them are 
not inclined to entertain business at the moment, 
preferring to look on in the expectation that the 
= will improve in the early part of next year. 

eaching powder has declined considerably, and | 
business done this week at £5 12s fd and 
also to-day at £5 10s. For next year the 
tone is very depressed, and while most 
makers are anxious to book orders, buyers 
are afraid to operate. Chlorate of potash declined 
to 41¢(@4%4d. Makers are fully sold, but second- 
hand lots’ are being pressed for sale. Bicarb. soda 
scarce and firm at £5 5s. perton and upward for 
one cwt, kegs, according to brand and quantity, 

the Knox County Lime Manufacturers’ Associa- 
tion, it was dectien to make no further allowance 
for produce tion, and the only lime now produced 
will conse uently come from those makers who 
up to date have not produced their full quota of 
the association. The demand, on the other hand, 
has been rather light. Very little St. John lime is 
coming forward, and, in fact, it is very difficult to 
obtain any trace of sales of the product of this sec- 
tion. State lime can now be shipped only by rail, 
and there is, of course, very little being received. 
Cement.—All rail shipments are now in order, 

and, as might be expected, the volume of business 
has assumed the proportions usual at this season 
of the year. Rosendale makers are waiting with 
a good ‘deal of interest for the report of the com- 
mittee appointed by the State Legislature to 
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Cohen, 5. M.... 00.0 sss. eS SY 4 eee 292 | Belcher, H. W..... ...... 14 | Downing & Co..... ...... 1} Abbott & Co....... ...... 437,613 
Cohn & Co., A..... 1,393 36,091 | Cortis, R. J.......66 6... SU Te os Sin cc cane 35 | Lilienberg N... 6 | Amer. Metal Co... ...... 4,517,187 
Con. Fruit Jar Co.. ...... oS Se ee 5 | Bruce & Cook...... ..... . 20 | Milne & Co...... 22. cesses 94 | Am. & Patterson... ...... 1,670,979 
Cort & Co.. N. L.... 3,892 158,465 | Dana & Co....... pe aah es 14,846 | Carey & Moen. ... 5 LI} Muller, S. Ss. & Co... ...... 135 | Clark, W.A...... 873.017 

Corbier. F. & S..... ..-:-- Dow ning & Co..... .... ‘ 171 | Cooper, H. & Co... ...... 58 | Naylor & Co....... ...... _4 | Cortis, R. J _ 240,600 
Crooks & Co........ 1312 81,202 ich Fe setae 40 | Crabb & Go., Wo... 8. 17 | Page, N.& Co... coos: 74 | Henriott, F......... 3,093 38D 
De Milt & Co....... ...... _ 14,392 | Galpin, § EvesGesancwins 497 | Dana & Co. .. siete. abies 2.28 ———— ——| Lewisohn Pros. 224,000 LIS 

Dickerson. V. mes 24,672 ° “ Hugill, C chan Rede eeal waited 95 | Downing & Co.. We) ST Ten sce ens .. 182] Nichols &Co., G. HIS “31, SS 
Downing & Co. wees Ismay, J. B........ .... . 174 | Durbrow, Walter.. ...... 29 | Corres. date, 1888... 3 2188} Celrichs & Co..... . WF" 6 
Erie Seagetee- sacen a Lalance, & G Berk felons oe 106 je eg > = Rona WNie's we = i ont. oe Lbs. anal ea sarong a ae 487 382 —— 
. 2 6 iicantnit/ exes xs 0 Se re poKs DU Cate ani cakaed 3 Seam m ‘ a> * Sesvav ve 28 __ Lan’ Sons mama 860% 411 | Galpin, S. H..... a | Lemarch’s S°s, H... ...... 1,334 | Wii'ms, Tohune.. 56.233 63S 19534 NV 

ARR eS 3 BBEOY.... cseeee 7 Goesey BE GO. 5... 00 ce ncee 8 aprepasne ih So = ——— 
Holder & Herrick... oes . A pote ea Pot 51 Mfg. Go... 2... 20 RE ne Gace 43,368} Total...... 1.683 MOH TBO 
iron Clad M. 120 403 | Mersick & Ce...... 66.5. . 5 Hes By Bisecscieses ay ewadas 2.124 | Corres. date. 1888 . ...... - 735( Corres. date, 188% ...... SA STZSES 
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DIVIDEND-PAYING MINES. NON-DIVIDEND PAYING MINES- 

Y SHARES. | ASSESSMENTS. DIVIDENDS. i SHARES. ASSESSMENTS. Garni. »——, | . CAPITAL | — ° 
| NAME AND LOCATION OF | Saoog Total Date and Total |Date and amount NAME AND LOCATION OF P ; . ‘ar Total ;Date & am't i COMPANY. No. /Par! tevied. amountoflast.| paid. | _—of._ Jast. ComPany. em | Me. Value | levied.| of last, 

1/Adams ‘& L.. Ls 500, 000| 150,000] $10 . $555 000/Jan 1887) 15 Cons., 8. L..{Colo.| $2,500,000) 50,000 wr Eh ces Beans me 
zlAlice,8.0 . 000,000] 400.000} 25 * 825,000|Dec.|1889| .0634 :|Mich| 2,000,000; 80,000/ -25 | g697,000|Mar.|i8¥0| “50 
3/Alma‘Cons.,@... ..|idah. 0300, ,000] 30,000] 10 . 45,006|Dec.|isas} .50 -|Nev..| 3,000,000} $0,00C} 100 6x8.750|July| 1889/87 
4|Alturas, @ .. [dah.| 1,500,600] 300,000 Sebese. ee 262,500|Jan. | 183 3 4 Nev..| 10,080,000]. 100,80| 100 |2,248,800/Sept/1888] . 
5| Amy & Silveremitn,s. SMD l wosesseencna 341, +. 247.530) Aug.|1887| 1 5 OF, @... . Cal... 400,000 000 ’ een oe 
6/ Atlantic, c . ch| 1,000,000} 40/000] 25! ¢280,000| Api. |i875|g1. 520,006|Feb./1889] 2.00 6|American Flag, 8.../Colo,| 1,250,000 125,000} 10 | 300,v00|Jun ° 
7tArgenta. 8 Nev..| 10,000,000) 100,000] 100) 33b.000 vow 1889 40.000) Feb.|1880| {20 7 Anglo-Montans, Lt. Mon.} _ 600,000} 120,000) 5 |........../0 sen lpsnesioese 
8|Aspen Mg L.|Colo.| 2,000,000}200,000} 10 = 360,000|July|1889}  .20 g|Appalachian, L 1,500,000] ‘ 300,000 esas cobiacaesaeu ae 
9} Aurora, I Mich | 2,000,000/ 100,000) 20 ° eoe|eccce 155,000|Oct. |1887] 1.873¢||. 9] Astoria, @... 200,000} 100,000) eee oo MEL CEN 

10/ Bassick, Coalo.} 10,000,000} 100,000) 100 * me 400,000| Mar.| 1884] 1.00 10| Barcelona, @ 5.000,000} 200,000} 25 ‘ Cee eae 
11/|Belle Isie, 8. Nev..| 10,000,000] 100,000! 100} 155 000/Ap1.|1889]°°"110| _ 300,00. | Dec. acTe| | 25 11|Bechtel Con 10,000,000} 100,000 100 | 173,500|Jan.|1883| .16 
12| Selcher, @. 8. Nev..| 10,400,000| 104,000] 100|2,822.000|!Fen.|1889} .50|15,397'200]/Ap1.|1876] 1.00 12| Belmont, s.. 6,000,000} 60,000} 100 | 735.000|Anl.|1886| .10 
13|Bellevue Idah Idah.} 1.250,000|125.000} 10] 88.75U)Mav|1859} 110! °187:500|Tan.)/1837| 10 13| Best & Belch 10,080,000} 100,800} 100 /2,155,390|Sept| 1889) .26 
14) Bodie Con.. @. 8 Cal .| 10.000 000/100 000| 100} 575,000) Nov |1889 25| 1,295,000] ADI. | 1885 50 14 4| Big Pitteburg, | | 20,000,000] 200,000} 100 * 
15| Boston & Mont, @..../Mon.| 2,500,000/250,000/ 10 . 20.000|Jun,/1886} lo 8. 5,000,000 000; 25 | 
16| Boston & Mont., C.8.|Mon 2,500,000} 100,000) 25 . 1,300,000] Nov.|1889) 1.00 - Black Oak, @ $,000,000} 300,000 10 | 
17 | Breece, 8....--seeeeees Colo :000,000/ 200,000) 25 . 2%,000|/Feb,/1880) .01 1% 7|Boston Con. 10,000,000 000} 100 | 
18 Brooklyn Lead, L. 8.|Utab 500,000] -60,000} 10). . ...... aes : 127,000! July |1887} .05 s|Bremen, 8.... 5,000,000 ,000 10 | 
19| Bulwer, -|Cal..| 10,000,000] 100,000} 10) 1:50,000|Aug./1889) 125) 175 000|Jan.j1884) .10 He Brunswick, @ 2,000 000} 400,000 
20| Bunker ‘fill & Suil..|Taah; 3,000,000|300,000) 10 Pore aioe 150.000/Oet .| 1883) .0634)| g9/ Bullion, 4. 8. 10,000,000} 100,000} 100 
21|\Caledonta, @........- -|Dak. | 10,000,000|100,000}100} 505,000 1885 136,uv0/Oct. |1889} 08 21|Calaveras, @. 600,000} 600,000 
22|Calumet & Hecla, o..|Mich 2,500,000| 100,000} 2/1,200,000) . . 32,350,000]/Oct. | 1889] 5.00 22/Carisa, G........... .|Wy . 600.000! 100,000 5 
23 |Carbonate Hill 8.L..|Colo.| 1,500,000/200.000] 10 * 80.000] Ap}. |3884) 05 || Q3/Carupano, 4. 8. L. o.|Ven, 200,000} 100,000 2 
24\Carlisle, @......+++ ++|N. M.} 1,000,000/200,000} 5/.......... 175,000] Dec, |1888) .124¢|| 94|/Cashier,@. 8. ... .../Colo. 500, 250,000 2 | 
25|Castle Creek, @....+../[dah. 100,000) 100,000; 1)... 51,000/Oct../1883) .03 25 Cen. Contin’l,@.8.L. |G.&A| 2,000, 200,000; 1O | 
26|Catalpa, 8. L.-.e.ss..0+ Colo.| 3,000,000/300,000] 10 270,000|May.|1884] °10 ~¢|Charles Dickéns,o.8. Idan. 1,250,000} 250,000 
26 Sentral. C........-...-|Mich 500.000) 20.000} 25 06} 1.930.000] Feb. |1889] 2-00 2;,|Cherokee, @ 1,500,000} 150,000) 410 
28/Chrysolite, 8. L.... ./Colo.| 10,000,000] 200,000 1.650.000] Nec, |1884] 25 28|Chollar, 8 11,200,000} 112,000) 100 
29|Colorado Central, 8. L|Golo. 2,750,000 275,000 10) a 406.000] July|1889) .05 29 Cleveland, 1,000.000/} 500.000 
30 Confidence, B, KenccessOVeel cence 4,460 .|1887|  .50 199.680] Apt. |1889) 1.00 30|Colchis... 500,000 50,600 10 |. 
31|Cons. Cal. & Va., @'8.|Nev.| 21 600 000 214°000 100 1885} 20] 3,294.800/Dec.|1854) .50 81 Commonw 10,000,00¢/ 100,000} 30) | “170, c00 akeas J 
32|Contention, 8......-..|Ariz.| 12,500,000}250.000} 60 pan ....|#2,587,000] Dec. |1884] 25 se Comstock, @. 10,000,000] 100,00€| 1090 30 000] Mar.|1887| .15 
33| **Cop.Queen Cons,¢. Ariz.| 1,400 000)140,000| 10 “| "140,000 /Oet. |1888; 150 3/Con. Imperial, 5,000,000} 60,000} 3090 | 1,802,500] Nov.|1889] .05 
34/ Crescent, 8. L. @. ...|Utah) 15,000,000/600,000| 25 "| 228\000/Oct. |1888] _.03 = Con. Pacific, @ 6.000.000) 60,000 192,000| Get. |1 
365 |\Crown Point, @. 8.. .|Nev..| 10'UC0.000] 100,000] 100 1L.5R® 000}-Fan.|1875) 2.00 35|Cons. Silver, 8 2,500,000} 250,000 : 
36 | Daly, 8. L...s0.-.--+e08 Utah) 3,000,000] 150,000 20 1,312,600/Dec. |1889) 25 36 Courtlandt.. 6V0,000| 50,000 
87/| Deer Creek, 8. G...... Idah.| 1 000,000/200,000 e 20.000] Juu.|1889} 05 27|Crescent, 8.L.. 3,000,000! 300/000 
38| Deadwood-Terra, G..|Dak.. 5, 000,000] 200,000 25 $1,000,000 | Nov./1887) 10 3g|Crocker, 10,000.000! 100,000 
39| Derbec B. Grav., @. 8.|Cal..| 10,000,000] 100,000] 100 *180'000| May |1887/  .10 39|Crowell. 500,000) 500,000 
40| Dunkin, 8. L....... «-.|Colo.| —52000,000|200'000} 24 390,000/Sept|1889}  .05 40 0) pabionega, « 250,000) 250,000 11/Dunstone, @. 8. L..../Mont| 1,,900,000}200,000} 5 6,000)Nov.| 1888) 03 41|Dandy,s8 5,000,000) 500,000 
a3] Bclipse....... poe eee Colo.| —""L00,000]100,000] 1)... 20,000| Nov. 1887) .10 || 49 Dardanelies, @ 1,000,000} , 100,000 
45|Elknorn, G. 8........./Mont| 1,000,00C}10u,000| 10 170,900) July [1887] .05 43 Decatur, 8. 1,500,000) ' 300, 
i4| Empire Lt., G.... ... -|Mont 600,000/100,000) 5& 70.500/Oet. |L887) 3736 3! Denver Cit} 5,000,000! 500,000 
16|/Eureka Con., @. 8. L.|Nev.. 5,000,006] 50,000) L00 4,955,000 Tuly |4888) 125 yr nenoer ial 300,000; 60, 
16 | Evening Star, 8. L....| Colo. 600,000} 50,000) 10 Es ete he 7,500| Dee. issy 25 48 Durango, a 500.000! 500.000 

17| Excelsior, @.......... Cal..| 10,000,000] 100,000] 100} 660,000|Sept 875.000] Oct..| L880) 25 47|Eastern Dev.Co 1,500,000! 160, 
'8|/Father de Smet, @. . |Dak..| 10,000,000] 100 000/100) 200,000|Nov | 1.125.000] Dee, |1885! 20 48) El Cristo, @. 8.. 1,000,000! 500, 
19 Yranklin,C..... ...--/Mieh| 1,000,000] 40,000] 25) 220,000)Jun. 1,600, 0uC jJan, | 1889) 2,00 49| El Dorado, @ 1,000,000! 260,000 
6U0/ Freeland, @. 8. C..... Colo.} 000,000] 200,000) 25 eon eee s-eee|s.. |  £90,000]J uty} 1886} 10 50| Hl Talento, @ 1,000,000; 590,000 
61| Fresno Enterprise, 6 Cal..} 5,000,000] 100,000] 50]... ...... Mech é 110,000| July|1®82) 10 51|Empire,s 10,000,006) 100,000 
52/Garfleld Lt., @.8.....|Nov. 600,000/100.000! 5)... bi,” tee & 85,000|Apl.|2888} .12%¢/| 59/EKureka Tunnei 10,000,000; 100,000 
53| Golconda, @. 8.....--|[dan.| 1,000,000/100,000| 10 ai; on 120,000| May |1888} 60 53| kxchequer.,. 10,000,000} 100,000 
34 Gould & Curry, @. 8. |Nev../ 10,800,000) 108,000} 100) 4,434,600 /Oct. .30| ?.826,800 Oct. 1870/10.00 none Treasure, 10,000,000} 100,000 
>5|Grand Central, 8..... Ariz.| 1,000,000/100,000} 10)... .°. 0.) wi)... 2)... | gepone]Dee |1852] 126 5D ore L aya., 8 6,600,000} 200; 
56/Grand Prize.8....«. «/Nev..) 10,00u,000/ 100,000 190) 715,000/ No 30} 9 nq | Mar |1884) 125 66) Gold Cup, s. 500,000! 500,000 
57|Granite, 8. L....-. +» -[[dah. 500,000/500,00U; 1) * an v.000|Jun.| 1888} loz 37| Golden Era, 8 2 000,000} 200,000 
53/ Granite ‘Mountain, 8.| mont 10,000,000] 400,000) 235| 5 7.600.000 Nov.|1889}  .50 pn) Gold Placer, @ 5,000,000; 200, 
59|Green Mountain, G.../Cal..} 1,250,000) 125,000/ 10 : 212.000| Neov.|t881!  .074@|| 59] Gold Rock, @. 1,000,00¢ 000 
60|Hale & Norcross, @.®|Nev. 11,200,000 y| 1888) 60 60 Goodshaw, 4.. 10,000.00: | 100,000 
#1/ decla Con., 8. @. L. C./Mont} 1,500,000) : 0 1884; .50 g1|/ Grand Belt, oc 12,000,000 | 120,000 
K2| Hel’a Mg & Red,G.8.L/Mout| 3'315,006 4 9|Grand Duke.... ::.| Colo. 800.00C} (80,000 
83] Holmes, S...02>> + +++s|Nev. | 10,000,000 . |1886) 25 63 Great Remance, @...|U.8.C| 1,000,000) 600,000 

| Holyoke, @...se0..e0++ Idah- 200,000 .10 ';|@regory-Bobtail, @../Colo. 550,000} 650,000 
6 |Homestake, G......+-/Dak.*| 12,600,000 “}1889} “10 Bs |areqory pon o Mon.| 3,000,000) 300,000 

|Honorine, 8. L...-++++|O tab 500,00¢ 2 1/1887]  *05 Harlem M.& M.Co,@.|Cal..| 1'000/900| 200,000 
67 |Hope, 8....++ sccce cones 1,000,000 . aay tear 5 252 pl. 1 vA = Head Cent. & Tre. Ariz. 10,000,000) 100,000 
88 | Horn: ‘sliver, 8. L- +++-|Utab! 10.000,000/ 400.000 ae 4,050,000/Dee ]1889] —.1214|| gx} Hector, @............|Cal..| 1,600,000] - 300,000 
@| Hubert, G.....+ +-+ »|Colo.| 1,090,000}100,000| 1 ; 247.000] Dec. [1889] 0013 69) Highland, 0. . Mich}  500,0v0| 25,000 

70| Idaho, G....-- es i 310,000} 3,100/100)..... . oo) | 5,250,500] Dec. | 1889! 6.00 70| Ho ly wood.. Cal 200,000) 100,000 
#1 | Ideal, 8. L....+. sereeeetCOlo.| 1,500,000) 50,000) 10).......0..].....)seeee]...., | 15.000] Oct. |1886) 05 41| Hortense, 8. --[Colo. 2,000,000} 200,000 
72|Tilinois, 8... -+++++ »|N.M. 100,000/100,000| 1 : a re") 45,000] Apt |1889) — .20 7z2|Huron,c ... Mich} 1,009,000} 40,000 
73 Independence, 8....-|Nev..! 10,000,000] 100,v00/ 100 26) 225,000|sept}1879) 25 73, tron Gold & Silver, t|N.M.| 2,000,000} 200,v0u 
j3}irom Aill, 8.....-. -»-|/Dak.}| 2,500,00C/ 250,000) Lu -03}  156,250/Nov |!88%|  .073¢/| 74/(romton, I............] Wi 1,000,000; 40.000 
76|Iron-Silver, 8. L .-...|Colo. 10,000,000]600,000; 20) * J. i 2,500,000] Apl.|1889}  .20 75|lroquois,© .... 1,250,000} 50,000 
76) JacksOn, G. B...0++-0+) Nev.| 5,000,000) 50.000} 100 40 65,000| Jung] 188) 10 | 76\J- D. Reymert... 10,000,000} 100,000 
77| Jay Gould ...-+++++ Mont} 2,000,000/ 40,000; 5 2c .| 365,000] Apl, [1889] 04 |} 77|Julia Cons., @. 8.. 11,000,000} 110,000 
78| Jocuistita, 4 .. ....+ Mex.| ¥,500,000/250,000/ 10]........ ; AS) esha 200, 000] Feb, | 1883) 50 73| Lacrosse, G.... ae L,vvv,v00} 100,000 
79| Jumbo, MS snskegeess ++/Colo.| 2,000,000, 200,000] 10 Se aoe 35.000] Oct. |1887| .02%%|| 7y; Lee Basin, 8. L.. ... 5,000,000} 600.000 
80| Kearsarge, C...--+- +e-|Mich)} 1,250,000} 50,000) 25) 190,000/Oct, | L887!" 1.60 100,000] Jan, | 1890) 2.00 30| Mammoth Bar., @, 10,000,000} 100,000 
81 1 | Kentuck.. ssnnne Nev. | 3,000,000) 30,000'100/) 360,000 July LSS9 1, 350,000 Dec, | 1886} 116 81|May Belle, @........ |Cal..| 10,000,000 000 
82!/La Plata, & L.... ..-/Colo.| 2/000,006| 200, 10 * : cecee.| 610,000|Sept] 4882] 30 g2| Mayflower Gravel. |Cal..| 1,000,000 
83| Leadville Cons.,8.L.1.|Colo.| 4;000,000| 400,000] 10 * “"|  423/000/Apl. |1887) .05 sy| Medora, @........ ...|Dak. 250,000 
84| Lexington, G. 8.....- Mont} 4,000,000} 40,000/ 100 * 565,000) Jan. 1885' 2,00 84| Mexican, a. s. --eeeee | Nev..! 10,000,000 
85| Little Chief, 8. L..... Coto.| 10,000,000] 200,000) 50 ’ 800; 000} July | 1888, .10 85| Middle Bar @........ leans 400,000 
88 Little Pittsburg, 8.L/Colo.| 20,000.006/200,000) LOU . 1,050,000|Mch.| 4880} “60 36| Mike & Starr, 8. L.. 1,000,000 

|Marion Builion,@ ...)N.C.} 500,000}... Seiad sebiniasl 15.000|Jan. |4586)......../| 97] Monitor, @........... 100,000 
38| Martin White, 8.. ...|Nev..| 10,000,000|100,000| 100] 1; 175. Ov0}J sen 000 — 1886) """ 35 38| Moose Siiver, s...... 3,000,000 
89/Mary Murphy, G.8....\Colo.| — '350,000| 3,500] L00 i Kapaa . 188) 6.00 || 3y|Mutual Mg. & Sin. 0 0,000 
#0| Minnesota, © ....--+- Mich| 1,000,vU0| 40,000] 25 420,000 Api a YO} Native, ©.....000 v0. 1,000,000 

1} Mono, @.....-+s-++++42|Cal. | 5,000,000] 50,000} 100} 102,850|/No a “| 1886] “"B: 91| Neath, @?.....  ..... 1,000,000 
92| Montana, Lt. a. 8...../Mont 3,300,000/660,000| 5 * . 9 92 Nevada Queen, 8.... ae 10,000,000 
03| Morning Star, 8. L...)Colu.| 15000,000]100,006 10)... 93|New Germany, @ 100,000 

| Moulton, 8. @.... -... Mont! 2,000,000/400,000; 5 * 94| New Pittsburg, 2,000,000 
95| Mount Pleasant, @...|Cal..| —'150,000]150,000/ 1 ga|N. Commonw’ ae. 10,000,000 
¥6) Mt. Diablo, 8....-..-..|Nev.} 5,000,000] 50,000 LOU y6| North Standard, @.. 10,000,000 
UT) Nama, @ .ccccceerees --jCal.. 700,000} 100,000 y?7| Noonday.. . 600,000 
03] Navalo, G. 8.....+-60- Nev..| 10,000,000} 100,000; 100 ys| Oneida Chief, Rec : 500,000 
99) New Guston, 8..... Colo. 500,000] 100,000] 5 yg} Oriental & Miller, 8.|Nev..| 10,000,000 
00/N. Hoover Hill, @ 8../N. C. 300,000] 120,000] 244 3 ‘ A 104 |Osceola, @...... 5,000,000 

£01| Northern Belle, 8..+e|/Nev..| 5,000,000) 50,000/ 100 8.90} 2, 400,000 Apl. 101 Overman, 4. Bee 11,520,000 
102/ North Belle Isle, -+|Nev..| 10,000,009] 100,000] 100 “20| 230.000] May 13x 50 11102|Park, 8. ......cccceee 2,000,000 
103] North Star, @......+.+/Cal..| — 1,000,000] 100,000 10 00,000|Sept| 1889) 50 //103 Peer Boece cceeeaces 10,000,000 
04 /Untano, 8. ae -+|Utah} 16,000,000] 160,000) 1 10,625.500 |Dec. |1339} 60 ||104| Peerless, 8......... . 10,000,000 
106 | Ophir, @. 8.......++++ --| 10,000,000} 100,000} 1 1,5¥5,800|J uly }48832/ 1.00 |/105 EONAR... oessvconn De 500,000 
106] Original, 8. 0 1,500,000} 60,000 8 123.000|July |'888) 05 |/106| Phoenix, a. 8. ......|Ark.} 56,000,000 
107) Gaceola, © Kneis ove 1,250,000] 50,000 2% 1,222,500 | Mar.|1859/ 1.00 |/107/ Phoenix Lead, 8. L../Colo.} — 100,000 
108| Oxford, @......+0++++ N.S. 125,000) 125,000 $ 108} Pilgrim. @........... 600,000 
109/ Paradise Vaitey, @.8.|Nev.| 10,000,000] 100,000 100 09] POtosl, 8.... ....00.. 11,200.000 
110) Parrot, C...... - s+eee|Mont} 1,800,000] 180,000 see ees 4 . 110 Proustite, 8. soi eeniel 250,000 
111) Peacock, 8. @. C.......|N.M.| 2,000,000] 200,000 tol" * fi L886) |... 111| Puritan 8.4......... 1,500,000 
112| Plumas Eureka, G.../Cal..| 1,406,250/140,625| 10 ; 112) Quincy..... eeeccccese Colo.| 3,000,000 
113) Piutus, @.8.C. L. .../Colo,| 2,000,0U0/ 200,000) 10 113| Rappahannock, @.8. ‘ise 250,000 
113| Plymouth Con., @.../Cal..| 5,000,009] 100,000) 50 j 114/Red Elephaut, s. 500,000 
115 |; | quicksilver, pref., @.|Cal.. 4,300,000} 43,000) 100 1,728,462 Oct. {1889} 1.50 |/115| Ropes, @. s........... 2,000,000 
ile Comer @ Cal..} 65,700,000} 57,000} 1 643.867 | July |1882| | 11t¢| Russell, @ ........... ,600, 
ed |Quincy, ©... ..- -|Mich| 3,000,000] 40,000 . | 1889 117|Sampson, @. 8. L... .| Otah| 10,000,000 
118] Richmond, 8. L..-....|Nev..|  1.350,00¢ ,000 118}5an Sebastian, @. 1,600, 
119} Ridge, C.......2.+02- -| Mich. 500,000} 20,000} 25) 219 119|/Santa Fe, c.......... 5,000, 
120| Robinson Gon., 8. L:.|Colo.| 10,000,000]200,000 RM owesanva usc 
121) Kobert E. Lee, ’g. L...|Colo | 10,000.000]600, 20 121|Security, 8...........|Colo.| 10,000,000] 1,000,000 
122| Savage. 8......06 «++-|NeV..| 11,200,000] 112,000) 100/6,542, BEER ccc0sees eves ,000,000 
12%|Shoshone, G.......... Idah, 150,000} 150,000 b Bulwer, @ Reacecs ,000,000} 200,000 
124|Sierra Buttes, @..... |Cal..| 2,225.000/122.600 ae: © 
125|Sierra Nevada, @.8. |Nev..| 10,000,000] 100.000 100 6, 250,000 Oct: 1880 eseees 
12t | Sierra Nevada, 8. L../\daho| 1,000,000 7 126 South Pacitic., ° 
127|Silver Cora, @. 8. L..'Culo.| 4,500,000] £50,000 3 Us, @... 
128) Silver King, 8....... -|Ariz.| 10,000,000} 100,000 128/State Line, 8 N 
129|\Silver Mg. of L. V...)N. 500,000 }500,000 129|St. Kevin, @.8.... .|/Colo. 
' 30) Silverton, @. 8. L.....|Colo.| 2,000,000] 200,000 130|St. Louis & Mex., 8.) Mex. 
131| smali Hopes Cons.,8.|\Colo.| 5,000,000/ 250,000 131/St. Louis &,St. Elmo} Colo. i 
132|Smuggler, 8. L.......|Colo. 600.000} 60,000 132/5t.L.& St.Felipe, @.8. Mex. ‘i 
133|Spring Valley, @.....|Cal.. 200,000 20 o00| 133|St Sonora, @.8.| Mex. 4 
134|Standard, G.8........|Cal..| 10.000,000| 100,000 134}St. Louis-Yavapail...| Ariz. f 
1$5| Stormont, “Sprenger [os 500,00t'|500,000 135|Sunday Lake, I.. 
36|St. Joseph, L ....+..--|Mo.. | 1,800,000] 150,000 136) Sullivan Cons. 4... 
37 Surinam, G@...... .«. -|D. G. 3,000,000} 600,000 137|Sutter creek, ¢ 
138| Swansea, G... ...-.++ Colo, 600,000] 60,000 138|Sutro Tunnel........|Nev.. : 
129! syndicate, @ 10,000,000} 100,000 139|Sylvanite, S..........|Colo. * eetseeael ae 
140/Tamarack, ¢......- 1,000,000] 40,000 140|Tayior-Plumas, 10,000|Feb.|1888) “25, 
1£1\Tip Top, 8............| Ariz. | 10,000,000] 100,000 141) Tioga Cons., @....... 295,000 May _ 25 fF 
142|Tombstone, @.8.L.. |Ariz.| 12,500,000/500,000 142)Tornado Cons. @. 8.|Nev.. 100 000 1 ceekieeped 
143/| United Verde, 0......|;Ariz.| 3,000,000] 300,00c 143) Tortilita, @. 8........ 00,000 0 ° emai 
144| Valencia, m........ ..|N. H. 150,000] 1,500 144|Tuscarcra, 8......... 10,000,000} 600,000) “go | 160,00u/Oct. isso) 
145 |Viola Lt.,8. L......0. 750,000 | 150,000 37ig||146| Union Gon, @3.. wake -| 10,000,000] 100,000) 499 /3,260'000]/Oct.|1889 
146| Ward Cons., 8. L...-|Colo.| 2,000,000} 200,000 146| Utah, 8....... ..00.. 10,000,000] 100,000) 1099 170,000 July ms 
147| Yankee Girl .........|Colo.| 2,600,000/250,000 1,275,000| July 147| Washington My Ose 1,000, Se ME Bh cece 
143| Yellow Tacket,@.8. | Nev..| 12,000,000/ 120.000 100 B.50x 000 Mar | i899)" -b0 2,184,000)Ang |1871) 1.50 /||148) West Granite Mt. 6,000,000} 500,UL« 10 * ee re 
seaiwowe City. U. Z...../Mo..; 55,000] 11,000] 5]..00 scosejesceslevccelee ec _ Jun. — -10 |/149)Zelaya,@.8... 600,000} 300,9°0 2 ? cove} oe oh 

~ SO RORe eeeerewerees © Bereta letennes ee eereerelon 

G. Gold. 8, ree ant. ae 
evlOUsly pews 275,00 eleven 

Oo to the consolidation of 
5 . * Non-assessabie. + This company, Westeen, Up to Deo. 10th, 1881 id $1,400,000. % Non-assessable for ears. § The Veady ood 

‘and the Terra $75,000. Previous aya dation in Auz., 1884, os ~ ia 40 2 7,000 11 dividends, and Ss Oon. Virglats, ¢*40,- 
the Copper Queen with t he Atlanta, Aug. ooTgse. the OOD Dér Gdcen badpaid $1,360.00 in ividends. 1 1,000,600. 
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NEW YORK MINING STOCKS QUOTATIONS. 
DIVIDEND-PAYING MINES. NON-DIVIDEND-PAYING MINES. ane 

NaME AND Location) Dec. 14. ; Dee 16. | Dec.17. ; Dec. 18. | Dec. iv. |. NAME AND LocaTion, Dec. 14. | Dec. 16. | Dec 17. | Dec. 18 | Dec.1¥., Dee 30.) 
__ oF Company, A) EO) RL) | ey | ov Company. (WT. | Wo. | w. L. |e | a a | ea [Sars 
Alice, Mont........+++ seve foresee] con | vaee foes he... he et te ee = 

Argenta, Nev ... .-.++] +++ ofecccee] Gl 00 foe Alta, Nev...... secmeghed * 30 “ |---| 260 
= ant ress eeee m oe bikeedsl woes) feces | : Andes, Nev... ee a2 m0 

ASIC, COIO .....eeeeee] coer meee irae Ti wen hase tt cea mador, Cal.... ... eae ond 
Helcher...........ee0+ pteciMicanele ecae taro | Seen Mlaseel trcen/iaeus lf sacap Seasllecce American Fiag,Colo | | sesee. 
Belle Isle, Nev.....-- 220) ce | cee te eee ena: esas wt aia i| Astoria, Cal.. aed I iabo 
— To “Moin: 270} .... WO set} case h : © Pose .- Barcelona. Nev.. eeRsees . ort oo 
es ont., . mower fi seared bis echtel, Cal........ ae acral gato 

Breece, Colo.. “| Best & Belcher,Nev.| 2.65 925)" luo 
Bulwer, Cal . Brunswick, Cal.... | .... FO} eeeee| = 960 
Caledonia. Dak". meee Sal Bullion, Nev.......- re) eee 
Calumet & Hecla . sees * aa iicoeat hs Cashier, Colo : w+ | 1,150 

Colorado Central...) -.02]++++++ tose) oneed| ome | os a1 fees || Castle Creek, td... La 
Cons.Cal. & Va., Nev.| 4 7&]).... .| 4.75! 4.65) 4.65) 450! 4.50) il Chollar, Nev . 
Crown Point. Nev ...| 1.90) ... ot [> se fcseg | cae | see | Col. & Beaver, > ae ; 
Deadwood, Dak ... «| --- |--+e- seebcube tie es Waewal i cette Comstock T.. Nev.. 
Eureka Con., Nev.. ol<ccce Joscce | cose | cocet] SoBe, core | SOs “ scrip .... : 
Father de sinet, Dax cece focccse] soos wees | cee.) 0 c¢ es Con. Pacific, Cal. . 
Franklin, Mich..... beta Beeseedincas, @ inns | esecce] © « | oes 
Freeland, Coio........ ee eee eased, si sens -50}... 
Gould & Ourry, Nev.. snes ieee ae LGU]... | veeee]seeee|s eens] coer 
Hale & Norcross, Nev or Pore perder eaibe Tones. MONE cowem : 
Holyoke, Id. . ° esenl shen P-ceoe | sass | 5600 Uncle's van . 
Ho mest: ake, Dak.. sees Too: os] see | coe freee | cece | coe | ce Gola Cup. Cm wk 
Horn-Silver, Ut... scat Miceh ck MO 06s sess} csce } Ee baa oat i Julia, Nev.......... 
[ron Hill, Dak....... + Pe Wen cos | ceoce] coce | ccos | +00 | escect.oce dae «int ones Kingst’ né& Pemb’ke ‘ 
tron Silver, Colo......|... is ae eed aceatakenseseuls <2 ales Suen. Necks eenel sacs Kossuth, Nev.......| .... 
Leadville C., Colo.. Suge Eeaseedh Hasthhdes ‘Biesw Dacdk th cneebiaes mae: I veagiaa | : ee Lacrosse, Colo.... 
L. ttle Chief, Colo... .|.....0]....+. SS ee ¢ edi Lee Basin, Colo... 

Deuver City, Colo.| . 
Eastern Oregon.. . 
ElCristo,Rep.ofCol. 
Excelsior, Cal ..... 
Exchequer Nev.... 

Little Pittsburg ,Colo eee eee asek Ay. Cesiineser pases Mexican, Nev.... .| .._. | SIB1 <5. aye De ae ae sonal cane ose 
MOG, CON. .05 2650 50 of cscs fo enced cone Gecidleeaelh cus Toepeighte Middle Bar, Cal.... ane, opmedee ae ore cae . | 
Mouiton........se+-0+ oe Pewecccfcccce | cece Jooes coce | ces feces Moniter, Colo......| ... cod. eee Beene ee Shoe Poe ebm eae 
Navaj), Nev Kine: ESeseeel cess F eeste|: “COOL cece | cae eee Mutual Sm.& M,Co | 1. ‘ ots Pe rrrE ests ogee, bas ees pone 
North BelleIsie, Nev. oecedl rences] s'<0.0; Iswunne es NevadaQueen, Nev. - cn =e acct tke sade 
North Star, Cal. 
Ontario, Ut. 
Ophir, Nev.. 

N.Com’nw’th,Nev. 
Occidental, Nev.... 
Oriental & Mil. Nev 

Osceola, Mic! Overman, Nev......| 1.15}. es Nec Neel hcp coe boos, aaa 
Plutus, Colo... Phoenix of Ariz... .) ...|,...| 48] .39) .45 | 44] .43).... | Sic 
Plymouth, Cal.. Potosi, Nev. ..... .| .... eth eae Been | Psese fase, foes 
Quicksilver, Pref. Rappahann’k, Va| v8) 2...) 005) 22e.| ee FY | | | ae 

Bs Com... .| »++ soe | #38] 6.13) 6. S. Sebastian,San 8| 20.) 220) 2.0] 220. Sapo ae hee Bo 
Robinson Cons. Colo.| secu eine Wcaee Past ecectEke || Seorpion, Nev...... Peaks Raat ade Sikes ‘Wirtegn, Eactsred Teupaced) Epc 
Savage, Nev.. sees ae Leow 6/4 waged wees 50th) SR Ne ee kre OS Pee I eeeeh 86 Berd th tween 
Sierra Nevada, Nev...:... | .. soot aes iL vewe fiaes fapoval aero caso Ay th eee eee. GUE 2 Eco, ccc Bcc bee ce rc a Set hoe eee beeesneee 
OS eee Pe ee eee ee nawalae eten: Ewen 8 tees -60) ....} 3.0 U || Silver Queen .. 
Silver King .......... Be MM sect, oO cacel  WOhcccc) OOD 5 20 ss sso wae 300 || Stanislaus, Cal ee avsoi paces: ff Keates shoes [dae heer ae 
Silver Mg. of L We ely eat coticccettias Caenyh dese E kes eces. T copa boeae P eneeitesceeas || Sutco Tunnei,Nev. Me Pa ekes [i secs escaihe oot a ane eee ASTE 
Standard, 2 SNe Me cu ead Wace a l(a Mics: | xonsifieses Scae fans 100 | = Trust Cert. | } resee] wees 
Stormont, Utah —<oeael  “dewceea sige A mais! — > os Shesee: oh 500 duaie T aees <6) dame lbeadeanes || Sutter Creek, Cal.. 
=: a cine a eeieu nn” anand Seca cilecdl mean orawell Sas sce heme ae on | yesen, Coma. Nev. 
WArd COD. ..5 scs0e0e a epesh wen sean lesen aes raanp- onal ; can opper.. .. 
Yellow Jacket.. eo se eos al eae < Bcae lM auece! - dca Mice Stee tae tos pee Ot PO OU iacceetach Mice | | OO seal) CO bch tHe | CO ee ieee enol eee Be : | 90! 0. Ts 

* Ex. dividend. “Dealt imat the New York StockEx. Unlisted securities +Assessment unpaid. Dividend shares sold, 77 110. Non-dividend shares Sold, 6,480 Total, New York, 70, 500 

BOSTON MINING STOCK QUOTATIONS. 
a a a 

NAME OF ComPaNny:| Dec. 13.) Dec. 14. | Dec. 16. ; Dec.17. | Dec.18, ( Dec. 19. | SALES. || NAME OF Company. Dec. 13.) Dec. 14.; Dec. 16- | Dec. 

Atiantic, Mich.. 14.38)14.00) .... ) ...- Allouez, Mich..... os), DOM ewnpeleccceleccost S00) OCs. 
OC, CAL... ccereee see . sleee seeeeles colessce levee © re a Arnold, Mich. ee ad Bea eens ie. 

Bonanza Developm’ t Aztec, Mich. 
Bost. & a Mont.. Bowman. 

.80 75 
44.75 agp 44.00 43.50|44.0. ed bu 

Breece, Colo.... ....-. : | se Je cvele cocsle eee Butte & Bost., Mont. | 
CalumetéHecia, Mich, 24536)... .|° 246|" 245] “248 “246 Canada.. 
Catalpa, Colo........ endaudbeasew salveans Tcesecglenncics Cashier, Colo. 

PREP sc5.55. | coco coins cl we becen oocerle cossle coocinea<ibieaess| soa ccalcesicslivevs 
Crescent, Colo 
Denver City, Col 

Con, Cal. & Va. Mev..| .. cleece o] coe eve Don Enrique, 1 
Dunkin, Colo...........|.2. wath ‘ Sehion Everett, Mich. .....|,..... 
TRING. 6500 <000ces)s -<--]0 cove ee tocece Hanover, Mich...../...... 
Franklin, Mich.. 16.00 ani pecoleaen Humboldt, Meh. «|. -0..] 0. = : 
Hale & Norcross, ‘Nev... wenseel ews wee Hungarian.. Séalecusehensacs i 7 Bas 
Honorine, Vtah....... eet cee.ee| soseele wlhveness . Huron, Mich... ....: bacco kev seeel SO SOUR cece 3 
Little Chlef.....cccoscce eek 6 ce eauel aieed. mi Sued . sles e Kearsarge.. ........ 7.60) 7.25) 7.000) .... | 7.00 £0, 7.00 fi 

Little Pitsburg, Colo. oes nhs oe ai oven Mesnard, Mich.....| ... resetele enee| soiedbcainnel ates pornetides 
=a = ee, [Odean ines es ° . . National, Mich.. Kalin: PweeesE gna een E acite bie oes .| 2.50) ~.: 
SIL. sa cance: daanee aa A weue paces carat <eeath mace twaseais a oes Oriental & M., Nev.| 2.00.1 220) (T. Cree en 
Napa, Cal........0 ceclees cla Sr oan) Seat cea th a tulles of Rsceuceteasccalaeae Phoenix, Ariz......|... 22]... ..3| 

Poutiae, Mich..... | .... |....00 -<.- 
Rap) ahannock, Va.| aie, Racoon Ad bceaehe igeehenkee de 
Rockland...... Saccef eas | seleseconier oa cosefe «_-a 
Santa Fe, N. Mex... “L05 1.08} ...cco] sevcof 1.08] .87] 
Security, Colo..... secsel - cecsll eces a Nae 

Pewabie, Mieh 100) PEO vevecctesee nase t 
yo uincy, Mich...... eal pues | tbetele anaes 

idge, Mich apes os avanele cevelsovaes em 
Sierra Nev., Nev.. enincehevees feccvechs ovale ee IG, TI. a) «a ccolecocie) sxae focqccels 4 
Silver King., Ariz.....| ...|...: ‘oa aa Seeeh esas Powes- +: South Side, Mich... xSacei Mamaseall oneal Raeeues 
SSID 6. 0 nce. shiccens| seas fs eae Bee ace da. Sea eend S604. Lees eisencual se caaes St. Louis Cop.,Mich] 000.00). 0. neesenbnevaus Leccasshete<eclewe-en 
‘Tamarack, Mich...... . | 145) 187 138! 141 1390] 140! .. | 244 Washington, Mich i‘ shine inicemieinendshe 3% a 

Boston : Dividend shares sold, 6,629, Non-dividend shares sold, 32,021. Total Boston, 38,650. 

COAL STOCKS. 

NAME OF val.of Dec. 14. Dec, 16. Dee, 17. Dec, 18. Dec. 19. E Dec. 20. Sales. 

Company. sh’rs.| H. L. H. L. H. L. H. L. H. L. | 

American Coal.... . |....--|-. -: ate tas cash escse biacseslde ee dobenicseckine co eaek aanodheweoes Protea neat San Francisco Mining Stock Quotations. 
Cambria Iron...........|..---- Soaseal tee [oes senl wisest ese. Shaina siniilucn<pawe macs 
Cameron Coal & Iron Co}... .. 5 GGT scccclsces Si gelesrae esos We ah eee i ae eee 25 
Ches. & O. RR........ ME cities Sew sesstice Svtoncece 
=o Coal RR.. im a vene eR Relcaa's ° PCs TeSLawawRaS. sed cure “$hetesnehe@: Sweltess wal veteweia jrtttce|eeee cree eeee CLOSING QUOTATIONS. 

Col. & Hocking Coal. SR. «2. pe a enh cers Re We bee CO Dee SRL Sas CoMPANY | Dec. ; Dec. | Dec. 
Col.,C.&1 .... 100} 39 | 38 3914 ig) 386 3834) 385g) 38 | 385g) 3834} 393g) 384) 4,950 13. 14, 16. 
few... = " mee bedi 5 iaaij i i544 6 

pA Cs nk00 soos fos 1145 o S |14638¢,145 | 1.893 | Alpha.....|.. retiree peaigdeie ate 
D., L. & W. RR é be 1se%e 136% 1756 13636! 139 $9/136 44) 138! 3/136 9) 159,145 a ‘asin ee 1,20 1.10 
Hocking Valley.... .... 100|. Poe eae We oucace Liacses| BO” | vecce a enitel” SMR Osco | Oe ee ee bel ars a . 
4 “= Top 2 17 wasmciebege? “e ‘ a | : Casivuka cwartetatalecead sloceden ; 
On + PPOL... wc. coee ‘ + eee eetinl + ee Sieg hele se § 2. 2,25 2.35 | 2, ‘ 

Lehigh C. & N...... .. 256 | 3 -| a2 5 i ‘ booth de ~ ” 
Lehigh & W. By OOO). bec cse re 
Lehigh Valley RR. .... 
Ma 11 Con. Coal...... 
Mahoning Coal..... ... 
SG i's) wienened 

Maryland Coal... ..... ° 

antes 
| 

| 

oo oc o aw =: Cc wa 

em wid 

Morris & Essex. Scan ee 0 os 
ew Central Coal....... .50 | 1.30 | 1.30 45 35 N. J. JC. RR. cose... A ite yl oa 

PS acs sce 2.6% 2.35 | 2.35 2.40 | 2. 
N. ota & Western iacaonl ” ; ” | see .| = 

CDN fois. a'sese 2.60 | 2.25 | 2.15 | 2.45 | 2.30 N.Y. & Perry G. & i... a ek en ae 
Norfolk & Western R.R./ BOR 52 22) cd waits | eect AGRE. ccs BR ot fa 22 ok td ete acc 110 Mt. "Diablo 3. pe aa Det eae. ge See heer ie 

ee ere 50} 59%) 591g} £95¢) SOK!'......] ..... 59lg| 5914} 60 |...... | 665g) 60 1,750 Navajo.....| .30 gba tas al oe cearceeas ladda Gn csccesscses! | MIE waxes Je cesss J Peiaiaches- 3! Backs iapreirhta Eig oat von NHL, stam cabeteoe aya sees Nev. Queen} .85 |........| .80 |° .85 | 100 |.... .. 
Penn, RR.. ayers a0] 43 |.. ..] 53 52%} 53... 53 52%) 5276) 5234/..... |...... 3,366 N. Belle I 1.20 1.10 , 1.10 | 1.00 | 1.15 1.10 
Ph. & R. RR.**. bar git cia itate 4044) 39%) 40%) 39 2956) 3y 3954) 3834) 291g S88 3938 3814] 215,705 Occidental. |.. wohl came SEG a cenweat Swed ceghhsncs haat 
Suaday Ores’ Coal... spar hedatke estate | Nncagasiiwcnas ai cM Mbabioete aoa” Aon eka aie beste, Rudess Lacdoceooes : Ophir. ...| 335 | 3.40 | 3. 2. 3.25 | 3.15 

bo:. geet... eR an eda la. Bat Shee oe ok Be Be Potosi. .... | 2. 
Teummmee ll. a Co... iataate 76 735 7614| 7514] 7644] 75%4)| 77 7644| 7734) 76% a7 77 9,650 Savage . .| 1. 

RG, SEM sale, cainwet MNEs Cah cubs ves sabe acahotess< hus Wawa». eh ph Sup ale inp < acount 10) 44/101 159 | Sierra Nev | 2. 
Wessmoreinnd Coal.. |.. *70 é. siete steals hi FD, “aA ace Burt ch eis. Mat 4s’ sbivet a". Pealens.c = Union Con.| 2. 

Wea. SORE shouts | 
*This sale occurred on the 13th inst. Yellow Jkt.| 2.05 | 2.05 | 1.85 | 2. 
**Of the sales of this stock, 52,725 were ip Philadelphia, and 162,980 in New York. Total sales, 403,158, 
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STOCK MARKET QUOTATION:. | 

Md. 

=. 

Baltimore, 

COMPANY. 
APiawtsis Coal... . .vcvsecsccs 
Balt. & N.C...... 

Conrad Hill ..... 
Ce re . 
Diamond Tunnel...... .... 
eens e ire, © ....ccsscce 
Lake Chrome.. 
North State (Balt.) 
Silver Valley. 

Big Vein Coal............ 

can 33 
Prices bid and asked ‘during the weex 

ending Dec. 17th, 1889. 

Birmingham, Ala. 

CoMPANY. 
Ala. Con. C. & 

AS esa skin ales 
Ala, R. Mill Co, 
* Alice Furnace, $102 
Anna Howe (i. 

ee 
Bir. Mg.& Mig. 
Broken Arrow. 
Cahaba Cuval 
MP 49. ns5 05 

Camille Gold 
_ a eee 

De Bardeleben 
C.&1.Co.... S$70@72% 

ponak L. inp. >10@ $11 
DecaturMin.L, $ 4 @$204 
*Eureka _....... $100 
Florence L. & 
Pe AID. casce 2 

Bevis Coal Co $30 
Hen, S. & M.Co $50@$529 
hae Towley 
SS 6c $11@$li% 

Mag-Ellen.... $92 
Mary Lee C. & 
Behe ae $30 

Sheffield C & 
BWSN ie os cs $5614 

+Sloss I. & 
+tSloss I. & S. $74 ¥ 

Tuscaloose C. 
L& L. Co ‘ $20 

Tenn.C. & I. Co. $74 
“* rref. $ivod 

Ww sntceate 1.Co. $56 
Prices bid and asked during 

ing Dec. 17th. 
* Bonds. +t First mortgage. 

mortgage. 

Denver, Colo. 
COMPANY. 

Allegheny, Colo....... 
Amity 
Aspen Mutu'l* 
Big Indian 
Brownlow “ ...... 40 

a roe 45 
Claudia, J., eps 15 
CayCounty “ ...... on 
Hard Money “ ...... 06 
Legal Tender ** 0646 
Matchless a) 
May-Mazeppa** ie 
Mollie Gibson“ ...... 00 
Morning Glim“ eau -23 
Puzzler 16 
Miver Cord “ ...... 65 
ee eet 29 

Total.. . 
Prices ‘during the week ending oe 

1889. 

Kansas City, Mo. 

COMPANY. Par value. Bid. Asked. 
Ben Harrison ... .. $25.00 5 
Burch, L. & Z.. Mo... 20 
Express Group Soke Ease 75 
Hillsboro Gold.. : 
Farmers’ Coal Co 50.00 
ida Hill, S., N. Mex 
Kansas City L. & Z.. 
Kan. City M. & M. Co. 
K. C., Colo 
Kentuck, Z.. Mo 
La Motte, Mo 
Maverick, S., Colo.... 
Minnequa Zinc....... ... 
Quartz Mt. 
2uby Silver 
sonora, G. & S., Mex. 
Standard, 8, S., Colo 
Silver Monument 
Templar, N. Mex... 
TheSylph ... aie 
Webb City, L. Z., Mo. 
Wichita, L. Z., Kan.. 

COMPANY 
Allegheny Heat. Co. —_ 06 $100. 00 sin. 00 
Bridgewater Gas Co.. 
Chartiers Val Gas ... 
Columbia Oil Co...... 
Consolidated Gas Co. 
Forest Oil........ 
Haziewood Oil Co... 
La Noria Mining 
Luster Mg. Co 
Manuf'turers Gas Co. 2: 
Nat. Gas Co. of W.Va. 
N.Y.& Clev.Gas Coal. 37 
Ohio Valley Gas...... 3 

Pennsylvania Gas ...*15 
People [a & « P. 

Philadelphia Ce o 
Pine Run Gas Co 
Pittsburg Gas - 
South Side Gas....... 3 
Tuna Oil Co.... 
Union Gas...... 

Pittsburg. ra. 

Washington Oi) Co.. 
W house Brake Co.. 

Asked. 

$60@ $1 190 

$60@S62 

week end- 

+t Second 

L. 
25 
-16 
17 1,327,000 
20 

Dec. 1 

10.00 

5.65 

L. 

25.00 
39.00 
2.25 
38.00 

108.00 
5.00 

* 67 
*18.00 
25.00 

35.09 
32.00 
"13.25 

15.00 
*23 87 
85.00 
65.00 
24.00 
8.0) 

75.00 
62.75 

114.00 117.00 Sam Christan, N. C.. .. 
W’house E. Light. Sierra Buttes, Cal..... £34 
Wheeling Gas.. 9 
Yankee Girl Mg 

* Actual selling price. 
Sales during the week suting Dec. 17: 

Chartiers.... ... $44. 
Philadelphia .... 30 anon: $29. 87(@$30.25 

CLOSING PRICES. | 

Adams, Colo 
Americ an & Nettie.. 

Antec, N, Mex..... veers 
Black Oak, Cal 

parts 
Cues, GND. .-«. eossss 
Rio Tinto, Spain.... .. SIS T> 
Tharsie, Spain ...,.. .119 50 

NN nc cae cnenknes ; 

Central Silver 
Cleveland, Colo 
Cleveland, Idaho 
Coeur d’Alene 

Golden Era, ‘Mont... 2: 
Golden King 

Granite Mountain, Mont. 
Hope Ssbeuescbice ee 

Iv aes Colo 

Major Budd, Mont 
Mexican Imp., } 
Michael Breen 
Montrose Placer 
Mountain Key.. 
Mountain Lion... 

Alum--Lump, @ lb.. 
Ground, ® lb... . 
Lump 2 fon, Liverpooi 
Sulphate of Alumina, @ ton. 
a0 _ ese", 

ONG cn conee ‘ 
Pat Murphy, Colo 
Phillips, Colo 

A mmonia— Sul., 
Carb , per Ib 

San | omnes isco, Mont... 

Silver hon, WA ee 

Small Hopes, Colo ae 
Tourtelotte, Colo 
West Granite, Mont.... 
Wire Patch 

Trust Stocks. 

The following closing 
reported to-day by) 
members of New York Stock Exchange: 
CERTIFICATES. 

American Cotton Oil....... é 
4, ee ; 

isti s’ & Cattle Feeders’. 

uotations are 
udson & Co., 

DUG BONNE .c5 o55 nn ce scikns 
DIENER SURG. 5c onas censrunes . 
SL eee 
Sugar Refineries. ............. 

Sales at the New Z ork Stock Exchange 
w eek ending Dec. 1: 

American Cotton Oil.... 
National Lead............ 20,135 

Foreign Quotations. 

Almada. Mex 
Alturas Gold, Idano... . 
Amador, Cal.... .... 
Appalachian, N.C 
Arizona Copper, Ariz.. 
California Gold, Colo. . 

Canadian Phos. Canada. 
Carlisle, N. Mex 
Colorado, Colo 
Comstock, Utah.. 

Cons. Esmeralda, Nev. 
Denver Gold, Colo.. 
Dickens Custer, Idabo. 
East Arevalo, Iiaho. ... 
Eberhardt. Nev os 
El Callao. Venezuela 
Elmore, Idaho ... 
Empire, Mont ... 
Flagstaff, Utah 
Garfield, Nev 
Hambley Freehold N 

Ochre—Yellow, 

Jay Hawk Mont 
Josephine, Cal 
Kohinoor. Colo 
La Luz, Mex ,. 
La Trividad, Mex....... 38 
La Valera, Mexico ... 

New California. Colo... 
New Consolidated . 
New Eberhardt, Nev... 
New Emma, 8., 0 
New Flagstaff. Utah... 
Newfoundland, N. F... 
N. Gold Hill, N. C. 
New Hoover Hill, N 
Old Lout. Colo 
Palmarejo, M2x........ 21s. 6d. 
Pinos Alros, Mex 
Pittsburg Orig., C 
Pittsburg Cons.. N 

ebrada, Venezuela. . 
ichmond Con., Nev... 

; Ruby&Dunderberg,Nev 
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Sonora, Mex...... ..... 
a A & ae 7s. 6d, 
United Mexican, Mex... 7s, 
U.S. Plac2r, Colo...... 5s. 6d. 
Viola Lt., Idaho ....... ls. 6d. 

Paris. 
Belmez. Spain....... .550.00 
Callao. Venez...... 93 7d 
Callao Bis, Venez ..... 4.00 
East Oregon, Ore. - 19.00 
Forest Hill Divide, Cal 220.00 
Golden River, Cal .. 

in parts... . 65,00 
Lexington, Mont. . .. 12.00 

wevees . 4.00 

* Francs. 

CURRENT PRICES. 
These quotations are for wholesale lots 

in New York. 
CHEMICALS AND MINERALS. 
Acid—aAacetic, ® 100 lbs...... 
Muriatic, 18°, # 100 lbs . 
Muriatic, 20°, # 100 lbs... 
Muriatic, 22° # 100 lbs.. 
Nitric, 36°,# 100 lbs 
Nitric, 42°, # 100 lbs 
CONC, WB ADO TUS...600.. vad esogte. 50 
Sulphuric, 60°, # 100 lbs 25 
Sulphuric, 66°, ® 100 Ibs... 

Alkali— 
Se Do cascnnwcscneen 1.5 

IE in ckuk cess can star 1.40@1.45 

White, at Plymouth, # ton. 
Asbestos—Anm., p. to @s- 
Italian, p. ton, ¢. i. f. L’pool. rr. 

Asphaltum-—P. ton 3.00 
Prime Cuban. @ & .. ..... 
Hard Cuban, # ton. oes ane’ 
Trinidad, refined, # ‘ton $30. 

Barytes—Sulph., Am. prime whitel7@20 
Sulph.,foreign,tloated, p. ton 19146@2s.50 
Sulph., off color, p. ton 
Carb., iump, f.o. b. L’pool, ton. 
No. 1, casks,Runcorn ‘“ . 
No 2. bags, Runcorn ‘* 

Bleach-— Over 35 p.c., ® lb. .... 
Borax— Refined, ® lb 
SERINE ca cn accasesscnang sas 7 
Retined at Liverpool, # ton. 

Brimstone—See Sulphur. 
Bromine—#® |b 
Chalk—# ton. 

Precipitated. 

White, English, 21 

English flake, # Ib 
Magnesite—Greek, R or 
Manganese—Crude, per unit . 
Oxide. ground, per lb 

Mercuric-Chloride — (Corro- 
sive Sublimate) @ lb. ...... ... W@ ’ 

Mineral Woo),—# lb.......... 
Mica—lIn sheets according to BG 

lst quality. @ Ib 

f.0.b. mill 
“J. F.L.S.,” 2 tb. ex dock.. 

Phosphate Rock—S. Carolina. 
per ton '. o. b. Charleston. 5.75@7.(0 

Ground, ex vessel New York. 
Canadian Apatite, lump, f. 0. b. at 

Montreal, @ ton......... .. 1 
Phosphorus—#@ Ib.. ate 
Plumbago—Ceylon, 8 ec 

ee SO aa 
Potassium—Cyanide, # lb.... .: 

TEER Uske eco 1esan0n 5s 
6 eee 3@14 

ET. susbcatceccssan sesie 4. oN 50 
eames, SE snoshahowsinate, aa 

Muriate, # 100 Ibs.... . Seueged : 
Nitrate, refined, # lb..... ... 
Bichromate, # |b 
Sulphaie, e 100 Ibs. 
Yellow Prussiate, P NR ce coal 
Red Prussiate, @ Ib. 
Pumice Stone— Select lumps, ib. 
Original cks., ® Ib.. 
Powdered, pure, # ib. . 

@yrites—Non-cupreous, p. units 
Quartz—Ground, ® ton. 

390.00 

ee 2.00 

BD.. 

Sees bneesse 2 100 ibs. -°222.3.45 
74@8% 

Arsenie—W bite, powdered, vi Ib. sa 3h 
Red. Ib ‘ 

.11,50@ 14.00 

@ lb. 434 as 
China Clay—English, # ton13. —— 30 
Southern. # ton........ 50 

Chrome Yellow—#® lb 
Cobah—Oxide, # Ib........ 
Copper—Sulph. English Wks ,ton£20@ £21 
Copperas—Common, # 10U Ibs... 0 
SE APNE. .isncts . 0s cance é 
Liverpool, # ton, in casks...... 

Cream of Tartar—Am. 99%.... 
Powdered, 99 p.c 

Emery—Grain, ®# lb... .. .. 
DUPED... Stexcissicesands 

Feldspar— Ground, #@ ton... 
Fuller’s Earth—Lump, 8 bol. . 
ene 8 Ib 

see teens 

l 
sum_—Calcined, 8 bbl. ... 1. 

Eine —Recubiimel Caeesaes aie see 2.73 
kainit—? ton 
Kaolin—See China Clay. 
Lead—Red, ? lb. 
White, American, 7 oil, # Ib.. 

Acetate, or sugar of, white .... 
Lime Acetate—- Amer. Brown. .95@1.00 

*  Gray1.75@1.87% 
Litharge—Powdered, # lb. .. . 

on e e = 

Dec. 21, 1889, 

ane Stone—Powdered, # lb. me 13 
um 

Salt reat: ground "@ sack. . 75080 
Turk’s Island, ® bush ............2 5@2 

Salt Cake—# lb..... eile. BO@E2G 
Sait ents, RB Ib. ... 54@5% 
Refined. ® | cee coer C@E _ 

Soda ae 48% 100... 1.45 
OS ee 1.30 
Soda Caustic, 60%............ 2.50 

e _ | SER 2.2744 @2.35 
- * re ee 35 

Sal, English, # 100 Ibs.. 1.00 
Sal, American, # 100 lbs .... -90 
Nitrate. 100 bs eawieak 90@1.95 
Strontium-—Nitrate ¥ Ib. sieune Sours 
Sulphur—Roll, # lb.. a aan 1% 
RPE os cknvcs a. bene» snenas 2 
Crude Brimstone, 2s., 8 ton.. 19.50 
Crude Brimstone, 3ds, # ton. 19.00 

Tale—Ground French, # wk 14@1% 
Domestic, # ton halk “"$18@$20 
¢.i. f. Liverpool, @ ton........ £45 

Vermillion—American, ® lb. .. 61 
IEEE, 5. akeonnbsiess ess 82@85 

ae Blue), Ordinary, 8 lb. 54EO5%6 
SERENE. o5bkeec4etanesace ‘ 

Zine onide— Am. , Dry, 8 Ib. .... 
Antwerp, Red Seal, SeeDscens a cscd 6aé 
Paris, Red Seal, ® Be cha acecd 64@7 
* Spot 

THE RARER METALS. 
Aluminum—( Metallic), #Ib. $2.@$4.00 

Sheet, per lb..6.0 @8.00 
Arsenic—(Metallic), per Ib....... -40 
Barium-—(Metallic), per gram... $4.00 
Bismuth —(Metallic), per lb...... 2.75 
Cadmium-—(Metallic), per Ib.. 1.00 
Calcium —(Metallic), per gram.. 
Cerium —(Metallic), per gram.. 
Chromium —(Metalli ie), per gram 
Cobalt—(Metallic), per Ib...... 
ee eee gram 

Erbium—(Metallic), per gram.. 
Gallium —(Metallic), per gram. 
Glucinum —(Metallic) per gram. 
indium-—(Metallic), per gram.. 
Kridium-—(Metallic), per oz.. ... 
Lanthanum -— Metallic), per gr. 10. 
Lithium —(Metallic), per gram... 10.00 
Magnesium—Per ib.... ...... .. 4.50 
Manganese—Metallic, per lb.. 1.10 

Chem. pure, per oz. 10.00 
Molybdenum —(Metallic), pergm. .50 

o", mn 
REeCSrNospNS 
Sssssssssezs 

Niobium—(Metallic), per gram.. 5. 
Osmium—(Metallic), peroz .... 65. 
Palladium-—(Metallic), per 0z,.. 35. 
Platinum—(Metallic), peroz. .. 9. 
Potassium —Metallic, per lb.... 28. 
Rhodium —(Metallic), per gram. 5, 

i) Ruthenium -(Metallic), per gm. 
Ru bidium—(Metallic), per gram 
Selenium— Metallic), per oz.. .. 
Sodium—(Metallic) perlb. .... 
Strontium —(Metallic), per gm.. 
‘Tantallum—(Metallic) per gram 
Telurium— Metallic) per Ib..... 
Thallium-—(Metallic) per gram. 

wea 

gD, tos 

SEES e SSeSeSheesecse: 

Titanium-—(Metallic) pergram. 2. 
Thorium—(Metallic) per oom.. & 
Tungsten—(Metallic) per oz. 2. 
Uranium —(Metallic), per fee 5. 
Vanadium—(Metallic), per gm. 22. 
Yttrium-—(Metallic), per gram.. 9. 
Zirconium —(Metallic), per 0z.. 65.00 

BUILDING MATERIAL. 

Bricks—Pale, # 1,000 ........ 3 25@3.75 
Jerseys, #@ 1,000. . ... 5.50@6.50 
Up Rivers, # eee 6 00@6.50 
Haverstraw seconds, # 1000.. 6.50@6.75 
Haverstraw firsts # 1.000. .. 6.75@7.00 
Fronts, nominal, # 1000, 
TRS aus >. 0d 5805655. oo 14.00@16.00 
PONE. Scnssasees 050% 20.00@21.00 
OS eae @22.00 
PE Neves. aoncunesces . @22.00 
DDG. 1... wuveen sha. skbaed tcews 

Building Stoue—Amherst 
freestone, # cu. ft... ........ 95@1.00 

Brownstone, # cu. ft. . oa ee 35 
Granite, rough, ® cu.ft ..... . 45@1.25 
Granite, Scotch ®cu ft... 1.00@1.15 

Cement—Rosendale, ® bbl - -85@1.16 
Portland, American, # bbl... 2 15@2.44 
Portiand, foreign, # bbl.. .. 2.30@2.40 
Portland, i special brands. 2. ae 7d 
Roman, 2 MED ckacsas a¥eeas Ue 65@2.85 
Keene’s coarse, # bbl......... 4 50@5.50 
Keene’s fine, ? obl.. +e 7.0U@8.25 

Slate—Purple and green roof- 
ing. # 100 ft . wo-eee %7.00@7.50 

Red roofing, # 100 sq. ft 12.00 
Black, roofing. # 100 sq .Ne> 0 

Lime —Rockland, po A, ‘e bbl... .1.00 
Rockland, finishing, @ bbl......... 1.20 
St. John, com. and finish, # bb!. .90@. 95 
Glens Falls, com. and fiv., # bbl .85@1.10 

Labor—Ordinary, # day...... 1.50@2.00 
PM 55a acon sdpesnww sens 4.00 

aS EO eae 4.00 
Carpenters. @day......... .... ss. 3.50 
Plumbers, # day......... sxeenatanin 3.50 
Paiaters, @ day............... 2.50@3.50 
Stonesetters, # day......... .. 3. 50@4.00 
Tilelayers, @ day............. 3.50@4.59 
Bricklavers, @ day............ 400 

THE ENGINEERING AND 

MINING JOORNAL will thank 

any one who will indicate any 

other articles which might with 

ee be quoted in these 

tables or who will correct any 
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these quotations. 



Howe's METALLURGY OF STEEL. 

(CONTINUED FROM SUPPLEMENT PAGE 262.) 

THE DIFFICULTIES 

$166, total $1,000: output from $40,000 worth of plant 

40,000 __ 
1,000 

Siemens’ Rotator : Holley’s estimate that four rotators, 
with crusher and hammer, but without buildings, cost 
$40,000, with an output of 125 tons per week. Output 
125 xX 52= - - - - ee - 6,250 tons. 

Blair Sponge- ‘ail ink: to turn out 60 tons of 
sponge, or say 50 tons of iron in sponge, per 24 hours, 
$75,000, - - - “2 = * & - - - 8,180 tons. 

Blast-furnace 16 x 70’, vain out say 48,000 tons 
per annum, and costing, excluding buildings, $180,000; 

$40,000 worth of plant would turn out 48,000 x ar 

- 10,667 tons. 

J infer from ne iiliai that any difference between 
the cost of installation for the direct and for the blast- 
furnace process is a relatively unimportant factor in fore- 
casting the future of the direct process. 
§ 315. Tue DIFFICULTIES OF THE DIREOT PROCEsS, some 

of them already touched on, are 
1, Loss of iron through re-oxidation or imperfect deoxi- 

dation, 
2, Heterogeneousness and carburization of product, 

3, Absorption of sulphur, and 
4, Heavy outlay for labor, can I think be best studied by 

examining certain general divisions of the direct process, 
to wit, those carried out at a sponge-making, a welding 
and a steel-melting heat respectively: at the same time 
we learn the characteristics of these classes. 

A. Sponge-making Processes.—lf the temperature be 
low, so that unmelted, unwelded spongy iron results, de- 
oxidation is slow, the output of given plant small, and 
hence the outlay for labor is large. The spongy product 
absorbs sulphur greedily, hence it is better to use sulphur. 
less or desulphurized fuel, for we lack the sulphur-absorb- 
ing lime of the blast-furnace: it reoxidizes readily, hence 
the loss of iron is likely to be excessive without special pre- 
ventives, which must cost something. The gangue of 
the ore is not eliminated, but remains to swell the cost 

of subsequent operations. The phosphorus of the ore is 
not indeed deoxidized, but it remains in the spongy metal, 
and, if this is later melted in presence of an acid slag, as 
in the acid open-hearth and crucible processes, the phos- 
phorus enters the iron. Here is a tremendous obstacle 
which many promoters of direct processes have completely 
lost sight of: but to-day the basic open-hearth process 
promises to overcome it. However, it must be clearly 
understood that sponge-making processes do not in them- 
selves guard against the deoxidation and absorption of 
phosphorus: they are not dephosphorizing processes in 
any sense, nor do they help towards dephosphorization. 
When the ore is heated in reverberatory furnaces, in 

externally heated retorts, etc., and so does not come into 
contact with the heating fuel, the excess of the deoxi- 
dizing fuel need not be so great as to cause more than 
moderate, or at most locally serious carburization, which 
does little harm when the product is to be used for the 
open-hearth or crucible process. When the ore is heated 
by the passage of the hot reducing gas through it, one 
would expect that this would deposit carbon abundantly, 
and might thus lead to carburization. 

To purposely carburize the product, the use of hydro- 

300 x 
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carbon reducing gases (Gurlt, Blair, §§ 325, 833 A) has 

been proposed. Another plan is to compress the spongy 
iron together with carbonaceous matter (Chenot § 332), in 
the hope that the iron will combine with the carbon in the 
open-hearth or crucible process before fusion actually 
occurs. 

I. For Slow Deoxidation, two remedies suggest them- 
selves, the use of lime, as practiced by Blair (Cf. § 333, A) 
and that of natural gas or of artificial hydrogezous gas. 
The former, rich in ethylene, should deoxidize much 
more rapidly than the carbon or carbonic oxide generally 
used. Bell* found that, while pure carbonic oxide re- 
moved only 9°4% of the total oxygen from calcined Cleve- 
land ore in seven hours at about 427° C. (800° F.), a mixture 

of 100 parts of carbonic oxide with 12 of hydrogen re- 
moved 68% in ninety minutes at approximately the same 
temperature,” thus acting 34 times as fast, roughly speak- * 
ing. At bright redness the same mixture removed about 
70% of the total oxygen in one hour. 

If. The Absorption of Sulphur.°—By placing the ore 
within retorts, etc., it may be protected from the heating 
fuel, but this of course increases the consumption of fuel: 
this procedure should be desirable chiefly in places where 
sulphurous is much cheaper than sulphurless fuel. But 
the ore must necessarily come in contact with the deoxi- 
dizing fuel, and of this at least 16 parts must be used per 
100 of iron, supposing that by some regenerative contriv- 
ance or other the ore oxidizes the whole of the carbon to 
carbonic acid, and at least 21°92 parts per 100 of iron if 
we assume that the ore cannot oxidize the carbon farther 

than to make the ratio a 1°34. 

We have two common sulphurless deoxidizing agents, 
charcoal, which is usually very expensive, and natural 

gas,’ which is often cheap. Even if solid mineral fuel be 
used, the absorption of sulphur may perhaps be prevented 
by gasifying the fuel and desulphurizing the gas by pass- 
ing it through lime or over spongy iron, as in Tourangin’s 
process (§ 327). The practicability of this plan on a large 
scale is not yet shown. 

Ill. Reoxvidation may be prevented by cooling the 
spongy iron before exposing it to the air, as in Chenot’s 
process, and probably as contemplated by Lucas in 1792. 
The sponge should then be compressed powerfully, to 
lessen the surface exposed to oxidation. Or reoxidation 
may be cwred as in Gurlt’s process by balling the sponge 
under strongly deoxidizing conditions, e. g., ina charcoal- 
hearth. But we cannot re-deoxidize in the necessarily 
strongly oxidizing atmosphere of the puddling or other 
open reverberatory furnace—without adding much solid 
deoxidizing matter, and even then a considerable quantity 
of iron will remain oxidized. As already pointed out, a 

& The temperature when the mixed gases were used was below redness: incipient 
redness may be taken at about 525° C. 

b Princ. Manuf. Iron and Steel, p. 310, 1884. 
¢ There is a belief that only part of the sulphur of the fuel is liable to be evolved 

during combustion, at least when this occurs in gas-producers. It is true that 
only part of the sulphur of the pyrites of the fuel is volatilized as such : but the 

rest will be expelled almost completely as sulphurous anhydride or otherwise by 
the time that the fuel itself is completely burnt, quite as in the roasting of 
pyritiferous ores, and relatively little will remain in the ash if the combustion of 
the fuel is thorough. 

d I have met no authoritive statements about the presence or absence of sulphur 

in natural gas. A chemist who has paid close attention to the natural gas supply, 
and whose writings on the subject are well-known, informs me that he thinks the 
gas brought to Pittsburgh practically free from sulphur, but that he believes that 
the gas in certain fields has a sulpurous smell. 
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little reoxidation may do no harm in case of spongy iron 
moncaaeena meee 

air meeting it as at d’. Hot gas and hot air then burn in 
which is to be melted in a bath of cast-iron in the early | descending through the regenerators: in the case shown 
part of the open-hearth process, for the carbon and silicon 
of the cast-iron should take up any slight quantity of 
oxygen in the sponge. 

The term ‘‘reducing flame” is responsible for enor- 
mous waste of energy and money in carrying out ill 
advised direct processes. In a certain sense it is possible 
to produce in a reverberatory furnace a high temperature 
with a reducing flame: we can reach a white heat with a 
flame which is reducing towards oxide of silver, of gold, 
or of copper; which is reducing in the sense of being 
relatively reducing, or less strongly oxidizing than some 
other flames. If in a direct-firing reverberatory we burn 
carbon to carbonic oxide with exactly the proportion of 
air chemically required, their products would réach a 
temperature of about 1,500° C. if no heat were lost by 
radiation. But of course such a combustion could not 
heat the furnace highly, for its heat is distributed over 
much matter other than its own products. If we goastep 
farther and burn ever so little of this carbonic oxide to 
carbonic acid, the atmosphere becomes oxidizing towards 
iron, though still reducing towards copper, for carbonic 
acid oxidizes iron, even in the presence of a great excess 
of carbonic oxide. In a regenerative or other gas furnace 
using carbonic oxide no combustion whatever would be 
possible without yielding an atmosphere which would oxi- 
dize iron slightly. 

The presence of hydrogen and of hydrocarbons in the 
gas of regenerative gas furnaces may modify this some- 
what: but I fail to see how it is possible in common gas- 
furnaces, Siemens or others, to obtain a high, say a weld- 

ing, heat without thereby generating an atmosphere 
oxidizing towards iron. By saying that it is possible to 
produce at will a reducing, neutral or oxidizing flame in 
the Siemens furnace, the admirers of this invaluable 
apparatus have, doubtless unintentionally, spread con- 
fusion on the subject. Butin Morrell’s and certain other 
gas-furnaces the ore may be heated by white-hot producer 
gas wholly unmixed with air, or with a slight quantity of 
air if desired. By a similar arrangement producer gas for 
reducing ore by direct contact in shafts and vertical 
retorts, and hence with better heating efficiency, might 
be intensely preheated without admixture of air. 
Furnaces of this class may be of great value in develop- 
ing the direct process. 

In Morrell s gas-furnace,* Figure 126, both gas and air 
= = 
a= 

} eee 
Nal A 5. 
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Figure 126.—Morrell’s Gas-furnace. 

are preheated, each in its own regenerator, quite as in the 
common Siemen’s type, but the hot gas alone enters the 
laboratory or working chamber of the furnace, the hot 

3 U. S. Patent, 313,754, March 10th, 1885,T.T. Morrell. 

| this occurs in the left-hand regenerators. On reversing the 
furnace the dampers F and G now shown in solid lines 
are moved to the position shown in dotted lines. 

B. Balling Heat Processes.—If we use a temperature so 
high that the product may be welded or balled, deoxida- 
tion is more rapid, and, as the danger of reoxidation is less, 
it is not necessary to cool the relatively compact prod- 
uct before exposing it to the air: hence it would seem 
possible to lessen the cost of installation per unit of daily 
output, and the outlay for interest and labor. Further, 
we are saved the expense of compressing the product. 
Again, it is now possible to dephosphorize, but, alas, only . 
at the cost of heavy loss of iron. On the other hand, 
there is danger of carburizing the product, and the con- 
sumption of fuel must be greater, at least in cases of rich 
ores. Indeed, we directly sacrifice one chief advantage 
sought by the direct process, the saving of fuel due to 
lower working-temperature. Finally, the liability to 
absorb sulphur is aggravated, both because the larger 
proportion of fuel brings in more sulphur, and because we 
can hardly avoid bringing the ore into contact with the 
heating-fuel, or at least with the sulphurous products of 
its combustion. 
We will now consider some of these points separately. 
I. Dephosphorization.—If we would déphosphorize, 

the slag must be basic so as to hold the phosphorus as 
phosphate, and so fluid that it either separates from the 
metal before or during balling, or can be removed by 
hammering or squeezing ; for if it remains mechanically 
held in the balls, its phosphorus will be deoxidized and 
will unite with the iron as soon as the balls are melted in 
contact with acid slag, whether in the acid open-hearth or 
in the crucible process. But it can only be made fluid by 
the presence of a large proportion of iron-oxide, and this 
of course means large loss of iron. The silicates of the 
alkaline earths are not fluid enough at this temperature 
to be squeezed out: the alkalies and manganese-oxide are 
too costly to be used as fluxes : iron-oxide is the only flux 
available under usual conditions. Strengthening the deoxi- 
dizing conditions in order to lessen the loss of iron, not 
only directly opposes dephosphorization by strengthening 
the tendency to deoxidize phosphorus as well, and thus 
cause it to combine with the iron, but further and indi- 

rectly by depriving the slag of base, (iron-oxide), and so 
removing its dephosphorizing power, and of liquidity and 
so preventing it from running off with whatever phos- 
phorus it contains. 

Il. Carburization is more likely to occur if we use a balling 
heat, both owing to the higher temperature and to the 
‘larger proportion of fuel employed for generating that 
temperature. If the operation is carried out in shafts, the 
same fuel both heating and deoxidizing, the product is 
very likely to be heterogeneous, here and there absorbing 
a considerable quantity of carbon, unless we permit a very 
heavy loss of iron: this unfits it for direct use as wrought- 
iron, but itis not aserious disadvantage when material for 
the open-hearth or crucible process is sought. 

If the ore is inclosed in retorts, we may add enough car- 
bon to deoxidixe, with no excess so considerable as to cause 
serious carburization: unfortunately it is not practicable 
to bring material within a retort to a welding heat by heat 

ee 



applied outside it, for we have no material of which we 
could make a retort that could endure the temperature to 
which the outside would have to be exposed. Balling pro- 
cesses cannot be carried out in retorts. 

If deoxidation occur in open reverberatory furnaces, a 
certain but not excessive amount of carburization may be 
looxed for. As the atmosphere is usually strongly oxi- 
dizing towards iron, a considerable excess of carbon must 

be added, so that, after deoxidizing the ore, there may be 
enough to re-deoxidize any iron which reoxidizes. If the 
balls are for the open-hearth or crucible process, it is 
desirable that they should retain a little carbon to deoxi- 
dize during fusion any iron reoxidized after leaving the 
deoxidizing furnace. 
this excess will be consumed, not only in different charges 
but in different parts of the same charge, local excesses of 
carbon will remain here and there, and will carburize the 

metal locally. 
Clearly, the more difficultly oxidizable the reducing 

agent, the less of it will be attacked by the atmosphere of 
the reducing furnace, the more will persist till the metal 
is formed into a solid bloom or is melted, 7. e., till danger 
of reoxidization is passed, and hence the smaller excess 
will it be necessary to add. To this may be attributed 
the encouraging yield obtained in the Eames process (§ 
340), in which the difficultly oxidizable graphitic anthra- 
cite or ‘‘retarded coke’ is used. 

THE DIFFICULTIES OF THE DIRECT PROCESS. 

Now, as different proportions of 

§ 815. ° 265 

V. The Fuel-Requirement.—To raise the charge to a 
welding temperature we clearly need more heat than in 
the relatively cool sponge-making process: but this dis- 
advantage of the balling processes, while real in case of 
preparation for the crucible process, disappears if the hot 
balls are plunged as soon as formed into the bath of the 
open-hearth furnace, the whole of their sensible heat 
being thus utilized, while in the most promising sponge- 
making processes (Chenot’s, Blair’s, Tourangin’s) the heat 
used in heating the ore is thrown away when the spongy 
iron cools. Be it remembered that the sensible heat thus 
utilized in case of balling processes has in many of them 
(e. g. those which heat by direct contact with solid 
fuel), been imparted in furnaces which are much more 
efficient transferers of heat than the open-hearth furnace, 
and hence represents a much smaller outlay for fuel than 
would be needed to raise the metal to the same tempera- 
ture in the open-hearth furnace. 

This consideration, in case of rich ore, still farther in- 
creases the fuel-economy which we may hope that the 
direct process will effect over the blast-furnace ; and the 
same is true in case of lean ores, if the balling heat be 
high enough and the loss of iron great enough to convert 
the gangue into a slag so liquid as to separate itself from 
the metal, so that the balls carried to the open-hearth 
furnace are nearly pure iron. But if, in treating lean 
ores, this be not done, then the advantage of the balling 
direct process over the blast-furnace,—that the sensible 
heat given the iron is preserved by plunging the hot balls 
into the open-hearth bath,—may be greatly outweighed 
by the fact that we now have to heat the gangue, in the 
open-hearth furnace, to a temperature much higher than 
than that of the blast-furnace, and that the efficiency of 
the open-hearth furnace as a heating apparatus is probably 
hardly one-third as great as that of the blast-furnace. 
The same objection applies to sponge-making processes as 
applied to lean ores. Hence, if this class of ore is to be 
treated by any direct process, it should be by one using a 
balling heat so high that the slag liquefies and separates. 

C. Steel-Melting-Heat Processes.—lf the process is car- 
ried out in a shaft furnace at a steel-melting heat we have 
at once a cast-iron-making and nota direct process. Hence 
a direct process at a steel-melting heat can hardly take 
place except in an open reverberatory, as in F. Siemens’ 
process, or in crucibles, as in Mushet’s. 

I. In Open Reverberatories.—As a basic lining would be 
essential, we are brought pretty near to the pig-and-ore 
process in the basic open-hearth furnace. Clearly phos- 
phorus would be removed. The sulphur of the reducing 
fuel would be taken up by the iron, but later removed 
at least in part by the lime slag. But though, as far as 
fluidity is concerned, the slag does not need iron-oxide, for 
basic lime-silicates are fluid at this temperature, yet it is 
hard to see how we could avoid heavy scorification and 
loss of iron without employing a very great excess of re- 
ducing fuel, of which at any rate a great excess should be 
needed to compensate for its rapid oxidation by the atmos- 
phere of the furnace. This must be violently oxidizing to 

Ill. Heterogeneousness.—Wrought-iron made directly 
from direct-process balls should be heterogeneous not only 
from local carburization already dwelt on, but from the 
presence of slag, unless excessive loss of iron is permitted, 
for reason already given in considering dephosphoriza- 
tion. The gangue of the ore can only be converted into a 
slag fluid enough to be thoroughly expelled by converting 
it into a highly ferruginous silicate, and this except with 
the very richest ores means heavy loss of iron. More- 
over, local excesses of carbon are likely to reduce the iron 
here and there from this slag, and thus remove its fluidity, 
and make the metal unforgeable from slag-shortness. 
Further, if the deoxidizing conditions are so gentle that 
enough iron-oxide remains to make all the slag fluid, 
there may be enough unscorified iron-oxide to cause red- 
shortness. So gentle deoxidation leads to red-shortness, 
and heavy loss uf iron, strong deoxidation to slag-short- 
ness, local carburization, and retention of phosphorus. 

IV. Deoxidation and Reoxidation.—As the affinity of 
oxygen for the carbon with which the ore is in contact in- 
creases with rising temperature relatively to its affinity 
for iron, so it should be easier to deoxidize at a balling 
heat in shaft-furnaces, charcoal hearths, etc., in which an 
excess of carbon is present, than at a sponge-making heat 
in retorts: moreover, in balling we weld thespongy metal 
together, close its pores, and so remove or greatly lessen 
its tendency to reoxidize. 

In open reverberatories the higher temperature needed 
for balling implies a more strongly oxidizing atmosphere 
(unless some device such as Morrell’s succeeds), and hence 
more difficulty in deoxidizing and greater proneness to 
reoxidize, than in sponge-making processes. 

In short, the loss of iron should be less in balling than 
in sponge-making direct processes when shafts and re- 
torts are used, but greater when open reverberatories are 
used. 

yield the extreme temperature needed to melt and keep 
molten the metal, which would be almost absolutely car- 
bonless and hence extremely infusible, thanks to the con- 
tinual influx of ore. 

Further, this class stands at a disadvantage, compared 
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with the balling processes, in having to heat not only the the necessarily great waste of heat in gasification ; and 

iron but the oxygen of the ore and the products of th» for the same reason B, in which all the fuel is gaseous, 1s 

combustion of the reducing fuel to a steel-melting heat, still worse off. But as in B and D the heating is by direct 

in a relatively inefficient heating apparatus. The thermal contact of gas passing through the charge, the fuel-economy 
capacity of chemically pure ferric oxide per degree of should be better than in E, in which the heating is chiefly 
temperature is probably about twice that of the iron which by radiation from flame passing over the charge. Last of 
itcontains. If, inaddition, the ore contains much gangue, all comes C, in which the heating is by conduction, usually 

the necessity of heating this, with its very high specific through fire-clay, itself heated not by direct contact with 
heat, (on an average probably about double that of iron) solid fuel, but less efficiently by passing flame. The order 

to a steel-melting heat puts the process out of the race. of merit then is A, D, B, E, C. 
Il. In Crucibles (Mushet’s process).—Here the same. If in treating extremely rich and almost gangue-less ores 

objections apply with greater force. Moreover, the, B, C, D, and E were used as sponge-making processes, the 

quantity of iron in the charge of ore and charcoal which order of fuel-economy would probably be the same. I 
could be placed in a crucible of given size, would probably , will again point out that the necessarily balling division 
be only about one-tenth as great as when we pack the| Ais only under an apparent disadvantage in having to heat 
crucible with metallic iron bars, taking into account the’ the charge toa higher temperature than the sponge-making 
lightness and irregular shape of the iron ore and charcoal. | processes, because the higher temperature isa great ad- 
The cost of melting by the crucible process is about $12.00 vantage when the hot product is immersed in the bath of 
per ton of ingots, with the cheap fuel of Pittsburgh. It the open-hearth furnace. 
would cost nearly as much for fuel, crucibles and labor to, B. Absorption of Sulphur and Carbon.—In both re- 
melt a crucible-full of ore and charcoal as one of iron: spects class C stands best. Indeed, by adding only a very 

so that the cost of such an operation might be roughly 
estimated as about $100.00 per ton of metal produced, in 
addition to the ore and charcoal, or $0.05 per pound.* 
This should frighten the wildest dreamer, as crucible steel 
is quoted at 44 cents per pound. 
§ 316. CLASSIFICATION By MopE or Hratinc.—The 

direct processes may be further classified, as in Tables 
153-4, into those in which the heating fuel serves also for 
deoxidation, and those in which separate fuel is used for 

deoxidation. 

The former class may be divided into those (A) which 

slight excess of carbon over that needed to deoxidize the 
iron by the reaction Fe,0, + 3C = 2Fe + 3C0O, or 32%, 
the absorption of carbon may be practically completely 
prevented. In B and D a considerable absorption of car- 
bon would be looked for, since the carbonic oxide of the 

gas should deposit carbon if an excess of carbon over that 
needed for reduction is present. But it is reported that, | 
for reasons unknown, when producer gas made from char- 
‘coal is used, the sponge is nearly or quite free from de- 
posited carbon. When, however, natural gas is used, it 
deposits carbon copiously. As in many parts of this 

| 

use solid and those (B) which use gaseous fuel; the latter country natural gas is very cheap, some device by which 
into those (C) in which the ore is inclosed in externally | the deposition of carbon from it can be prevented is 
heated retorts, those (D) in which it is heated by a current urgently needed. When ore is reduced by producer-gas, 
of hot gas passing through it, and those (E) in which it is 
treated in open reverberatories. 

At the risk of repetition I will discuss these classes 

| carbon is found to deposit copiously. 
The absorption of sulphur should be high and about 

alike in A, B, and D, since in all three the charge comes 
briefly, first pointing out that C is almost necessarily a in contact with the whole of the fuel, though with less 
sponge-making process, while the other classes may be 
either balling or sponge-making, if not steel-melting. 

TaBLe 153,—Direct Processes CLassiFIeD BY Mope oF HEATING, 

| ; . 
Order of merit (I best, V worst), | 
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reducing fuel, } D, Internally heated vessels....| If, | IV. | IIL? 
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A. Fuel Economy.—In treating relatively poor ores, in 
which the proportion of gangue is so considerable that we 
must slag it away before further treatment, and in which 
consequently we must reach a slag melting temperature, 
the direct contact of the solid heating-fuel with the ore 
should give class A the best fuel-economy. D isa little 
worse off than A in case artificial gas is used, because of 
@To produce 100 of iron weuld take say 170 of ore and 30 of charcoal by 

Considering the greater irreguiarity of the lumps of charcoal and of ore 
than of the rectangular closely fitting pieces of iron, we may estimate that the 
pound of ore will occupy twice us much, and one of charcoal twenty-five times as 
much space as one of iron, so that we need 170 x 2 + 30 x 25 = 1,090 volumes 
of ore and charcoal where we would have but 100 of closely packed iron, 

weight. 

‘fuel in A than in D, and less in D than in B. In E it 
should be greater than in C but less than in the others, 

_|since part of the sulphur of the flame may be taken up by 
‘the charge. 

The order of merit then as regards sulphur absorption, 
should be, C, E, A, D, B. 

| In A, D and B the opportunity for absorbing sulphur is 
so great that it is extremely desirable, if not almost abso- 
lutely necessary, to use sulphurless fuel, such as charcoal, 
natural gas, or desulphurized artificial gas. 

C. Dephosphorization and loss of iron usually accom- 
pany each other, though it is quite possible in the sponge- 
making varieties of B, C, D, and E to lose much iron 
without dephosphorizing. Dephosphorization and loss of 
iron should reach a maximum under the oxidizing condi. 
tions of E, if a slag-melting heat be reached, and a mini- 
mum in C. 
§ 317. Tue FuTuRE oF THE DireEcT ProcxEss.—To 

sum up what has gone before : the direct process is chiefly 
adapted to preparing material for the open-hearth and 
crucible processes. 

There seems little reason to expect that it can be ap- 
plied to lean ores, unless they be very cheap, since it 
cannot remove their gangue except with fearful loss of iron. 
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FUTURE OF DIRECT PROCESSES.  § 317. 267 

In case of rich ores, it holds out good hope of producing| than cast-iron. But as we begin to elaborate the process * 
a ton of malleable iron with less fuel, but with greater and seek greater fuel-economy, greater output, and less 
outlay for labor, than is needed to make a ton of cast-iron| loss of iron, it becomes easier to make cast- than wrought- 
in the blast-furnace. iron: hence the line along which, thanks to existing ignor- 

It can remove phosphorus, but this implies heavy loss| ance, development began: and the tendency of develop- 
of iron. In any event the loss should be greater than in| ment to follow its original lines need not be dwelt on. 
the blast-furnace. As the desire to economize fuel and increase output led 

The sponge-making processes are very heavily handi-| to lengthening the charcoal-hearth into the shaft-furnace, 
capped by their small output if the sponge be cooled before| the difficulty of removing from beneath the overlying 
drawing, by the heavy loss of iron if it benot. The use of|charge shapeless, unwieldy, pasty masses of wrought- 
natural gas or of lime may indeed enormously increase the) iron and of forging them, and the ease of running molten 
output: but the trouble of cooling the sponge before draw-| cast-iron into easily handled pigs, led irresistibly to the 
ing still remains. development of the cast-iron-making rather than of the 

In the steel-melting-heat processes the fuel-consumption | direct process. To-day the former has reached an ex- 
will probably be greater not only than in other direct|traordinary degree of efficiency: probably few human 
processes, but even than in the blast-furnace. Moreover, | devices have so closely approached the highest perfection 
the loss of iron is likely to be excessive. of which in their very nature they are capable. Fifty 

The balling processes seem to hold out the most promise. | years ago nearly thrice as much fuel was often used as is 
Of the many processes which have been proposed and| to-day needed in our best blast-furnaees. 
tried, only those of this class show any vitality, the| The direct process, on the other hand, while easy if = 
American bloomary, the high bloomary (e. g. Husgafvel’s), | wastefully conducted, kecomes extremely difficult the 
the Eames process. Whether the last will stand the test | moment we attempt high fuel-economy. We must guard 
of prolonged use remains to be seen. This class has the against the absorption of sulphur and keep that of carbon 
advantage of getting rid of the gangue at once: of deli-| within limits. If we make sponge we must guard against 
vering hot balls ready for the open-hearth process: of|reoxidation: if we make balls ina furnace economical of 
dephosphorizing. On the other hand the loss of iron is/ fuel, to wit a shaft-furnace, we have the serious difficulty 
considerable, the product somewhat carburetted and|of forming, withdrawing and further handling them. 
heterogeneous ; but these last two objections are of little| To doall this demands a high degree of metallurgical 
weight in preparing materials for the open-hearth process. | and engineering talent and knowledge, and just for lack of 
If carried out in shafts, the sulphur of the fuel is absorbed | these, as I take it, direct processes have failed in the past. 

by the iron, but the consumption of fuel should be small. | But to-day our knowledge is greater, theamount of trained 
If in open reverberatories, more fuel is consumed, but the} talent available for solving difficult metallurgical prob- 
iron does not take up the sulphur of the heating fuel. lems incomparably greater than formerly, and both knowl- 

These balling processes then should be best suited to|edge and the quantity of available talent are increasing 
places where ore is cheap, sulphurless fuel available at a| rapidly. 

price which does not put it out of competition with sul-| Just as the open-hearth process failed in the hands of 
phurous blast-furnace fuel, and the open-hearth process| the greater man, Josiah Marshall Heath, who realized its 
at hand to consume the balls. intrinsic merits, but succeeded later under Martin, thanks 

If direct processes offer such advantages, why, we are| to the better technical appliances and skill of his day: 
asked, have they failed so often, so almost universally ?| just as advancing civilization constantly sees the more dif- 
Knowing that the blast-furnace has defeated them in the | ficult, when capable of being made more economical, win 
past, how can we expect them to compete with it in the|a place beside the easier, the triple-expansion compete 
future ? successfully with the single-cylinder engine, the automatic 

First, their failure has not been so complete as many | cut-off with the plain slide-valve, the railway with the 
believe. Remember the steam-engine before Watt. Num-| coach ; so may we hope that, the obstacles in the way of 
berless foolish processes have failed, but even so crude and | the direct process understood and overthrown, its disad- 
wasteful a process as the American bloomary has yielded | vantages minimized, it will win a place of real importance, 
a profit, directly or indirectly, within a few miles of elabor-| under the special conditions which favor it, rich ores and 

hearths, and in these it is probably easier to make wrought- 

ately equipped and apparently well-situated blast-furnaces 
which in the same period have failed. And, passing by 
the rather feeble existence of Gurlt’s and of the Catalan 
process, we have the present increased activity of the high 
bloomary as modified by Husgafvel, even in face of a very 
great shrinkage in prices. . 

Next, we can see reasons why the direct process has 
failed in the past which apply with much less force to the 
future. The blast-furnace process was stumbled into, 
along the path of least resistance. It was developed with 
little comprehension of the principles on which it rests. 
At one end we have the modern blast-furnace: to manage 
this with highest efficiency demands skill,. knowledge, 
talent. At the other we have the crudest forms of charcoal- 

|cheap sulphurless or desulphurized fuel. 
It is clearly fallacious to reason that the process will 

never succeed because the past usually ill-advised attempts 
‘have failed, have wasted much iron and more gold, have 
used more fuel than the blast-furnace and puddling com- 
bined ; because the direct process in the infancy of its 
intelligent life was weaker than the blast-furnace in its 
perfection. They failed because they did not overcome 
obstacles, often unseen, not understood, serious, but not 
in their nature insuperable. They failed not because 

the direct process lacked capability but because it was 
| difficult. 

But a new and most promising feature is our natural g as 
If with the most reckless waste it competes easily with 
| slack coal costing $0.90 per ton, it should compete easily 



268 THE METALLURGY OF STEEL. 
— — ——_—_—_—_—- oe — a — peeeeeesiennrannnananasesrensseatnaisnsi 

with coke, which sete: shont $2.00 per ton even nat Pitts- ‘of gas deel be hous and the loss of iron ‘Jess, while the 

burgh. Jt has enormous advantages in its freedom from | graphite or retarded coke of the Eames process could be 
sulphur (if, as reported, it be usually free from sulphur), | replaced by natural gas, which would thus both heat and 
and initscheapness. A greater stimulus to the direct pro- | deoxidize. 
cess could hardly be imagined. As we do not see how] If the wasteful American bloomary can exist where 
natural gas cai be used toa great extent in the bla:t-fur-|charcoal, labor and rich fine ores are cheap, some such 
nace, we ‘may expect its successful application to the direct |improvement of it as Husgafvel’s, which reduces the cost 
process. It has, indeed, already given encouraging results |of fuel-consumption enormously, should flourish. With 
in the Eames process: in shaft-furnaces the consumption |some quick way of cooling the sponge, some modification 
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2 I< S (Ore bricked with tar, flux, and | | 
-|5 ee Gerhardt./ carbonaceous matter ina pud-| | 
512 : SEE ORION, os ocepscccnsney OR. Te Se ieee lesevents: as reeves tnbdeahdnse les aVieeswedpee thine euebances Leh chaasewlensves Sas) [sabe yoeuectsxsekesens 

= = Eames { Reduction with graphite, andl ma | , | | 
= = ~ °* | balling, in open reverberatory., [ae iin tienes now in use, I le ns Me 8 ela balls. 1°17 =| «ingots, | 21% 
> = C. W. Siemens, reduction and balling in| | 
S RII co ivccrcucicsdin wos cee bceren 1573 1881 abandoned. blooms. [ps @ 135/126 @ 237 149 @ 375) blooms, a5 blooms, | 12 @ 2 

i= fore bricked with coal, reduced in 
| Leckie. fore hearth of open-hearth fur | | 
> nace, then melte’i on its hearth.| 1569 +|.......... CII Nescucid seach sacusesce lsh pawiysedivenatuence Bi Cohocvecccccclecesececsslesed ses eee 

ls |. FSi Melted ore reduced by coal in| | | | | 
- Svemens open-hearth furnace...........| a) Sr SS! «dA canandin cals xbewsskauiieeeenee Selesceseccce' cescsecees lob dnGtesendeseesbaeee seceesee 
Eustis, {Or coked with coal, melted in| eer | | 

2 GDS « ccncseeccaouey a, ee | abandoned. = ......... jroseerees err phbeshbeGalesneses ss | Sekeaneue Se tare RA eho eae 
| \ | | 

a Dates. No attempt has been made to trace the earliest and latest dates. I give simply those met in a superficial examination, without aim at historical methods. 
b Fuel In certain cases the consumption of charcoal is given in bushels: I have in these cases assumed a probable weight for the bushel: but this is only a guess. 
© The quantity of fuel, etc., is used in sponge-making, per 100 —_ of ing: ts obtained from the resulting sponge. 

** Abandoned’ is not meant to imply that the projector has abandoned all hope, bit that operations are suspended or practically so, according to such information as | have obtained, 
: This process or its equivalent was in use till within a few years, 
g The kind of retort used is not given, 
b Fuel used in sponge-making, per 100 of blooms made in charcoal-hearth froin the sponge 
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CATALAN PROCESS. § 318. : 269 

of Gurlt’s process should under the same conditions be} thickness of the charcoal body) passing by preference — 
applicable. Where rich ores are cheap and not charcoal/| through the open pile of lump ore, and escaping at its 
but some non-blast-furnace mineral fuel is also cheap, this|apex. As the charcoal burns away more is charged, and 
same process should be applicable, provided the producer-| with it is added fine ore, moistened to prevent blowing 
gas which it uses can be cheaply desulphurized. away and sifting down. The fine ore sinks with the char- 

The pressing problems for the direct process then seem | coal, apparently reaching the zone of fusion less com- 
to be pletely deoxidized than the lump ore. 

1, The application of natural gas in some shaft furnace| After two hours the lump ore column is gradually 
like Husgafvel’s. pushed downwards, and the temperature raised ; as suc- 

2, Better means of the removing the balls than in Hus-| cessive portions of the ore become sufficiently deoxidized 
gafvel’s process. they are pushed into the hotter region nearer the tuyere. 

3, Some quick cheap way of cooling sponge for sponge-| By the time that a given portion is pushed into the hotter 
making processes. region much of its iron has reached the metallic state, 

4, An automatic compressing apparatus for sponge, so|though much still remains more or less oxidized. The 
simple that a single mechanic can compress. enormous| temperature in this region is so high that the unreduced 
quantities rapidly. part of the ore melts and forms a slag with the gangue, 

5, Some cheap way of desulphurizing producer-gas. and that the completely reduced part, growing pasty, 
Let not us who have seen Thomas solve the basic prob-| welds readily into a bloom. 

lem which had long baffled the wisest, say that this goal; The whole of the lump-ore reduced and balled, the blast 
unreached is unattainable. — |is stopped and the bloom pried out of the hearth and ham- 

mered. It is reheated in the upper part of the same hearth 
SOME DIRECT PROCESSES DESCRIBED. while a second charge is reducing. 

Under most conditions, whether in making weld-metal The slags are essentially basic ferrous silicates. To avoid 
to be used as such or in making material for the open- carburizing and phosphorizing the iron we should (1) have 

hearth or crucible process, iron relatively free from carbon Plenty of highly ferruginous slag, which devours phos- 
is sought: and I assume that it isin the following descrip- Phorus and carbon, and should hence add much fine ore 
tions. I have pointed out in considering the sponge- with the charcoal and tap the slag but rarely: (2) hasten the 
making and balling processes ($$ 315, A, B) how a carbur- operation and so shorten the carburizing and phosphorizing 
etted product may be obtained. exposure: (3) use much blast, to weaken the reducing and 
§ 318. IN THE CATALAN Process ore and charcoal are carburizing tendencies : (4) incline the tuyere downwards 

charged in separate columns in a low one-tuyered hearth, | 0Wards the iron, that the blast’s oxygen may be less fully 
the column of charcoal lying between tuyere and ore, and the | ©O2Verted into carbonic oxide before reaching iron and ore, 
deoxidizing carbonic oxide generated in it passing through and the reducing conditions thus weakened. These steps 
the ore column. The temperature is low at first, to avoid | 12¢rTease the necessarily great waste of iron, and, in spite of 
fusion before reduction, later reaching a welding heat them the metal is liable to be carburized and steely : it is 
when the pasty iron is balled beneath the charcoal. necessarily heterogeneous, but nearly free from phosphorus. 

The hearth is built chiefly. of heavy iron plates, with a In the Genoese modification of the Catalan process, 

tuyere inclining downwards from 30° to 40°. The follow-| Which aimed at fuel-economy, a flat-bedded reverberatory : . ed 
ing dimensions are given : received the hearth 8 flame at one end, delivering it at the 

Area, Total depth, Heighttotuyeres, Charge. | other through a horizontal grating, on which the raw ore 
UMMA ccousescstaneccdeeeeaas = ea a 6” a 3@ : cwt, i] Seater, oti h ber leadi to the chi 

eceecccsaveveeseeseorecece oa coos e ~ ; eal ‘ , ia hab abe SCONE 407 X82" a @ 14 @ 15” ree =| ey Oe ve ee ee 
After cleaning and while still hot from the last charge, | Roasted and somewhat desulphurized here, the ore was 

the hearth is filled to the tuyere level with charcoal. On|2ext made friable by quenching in water; was crushed, 
this the ore in lumps, not more than two inches cube, spread on a charcoal layer on the reverberatory’s hearth, 

is piled, together with charcoal, the charcoal against| heated by the flame again and partly reduced by the 
the tuyere-side, the ore against the other, as at 6, Figure| charcoal on which it lay; was here mixed with cast- or 
131, a sheet of iron (later removed) separating them. The|WTrought-iron scrap, pushed into the charcoal hearth, and 

further reduced and balled. 
Some economic data follow. 

Table 155.—CataLan Heartu Practice. | 

| | I. II. ITT, 
1540+, Richard 1868, Mussy, 

| Percy, 1841. | Percy. Phillips. 

Weight of bars per charge, Ibs............... 368 + | 34 3T4 
PTI. civbanh qucaagusuuadawaloaNede-<vunaieen 6 hours. 
SUNn UE CRUE OE OI 6 oo oc ew evens ics fencessecuceecess 6b 
Labor, days per 2,000 pounds bars........... 1. ...-seeee eee 19°T 
Charcval, tons per 2,000 pounds bars......... 2-76 3°59 2-00 
Loss from ore to bars, per 100 of iron in ore.. Wa 30°9 a 23-3 

Cost per 2,000 Ibs. of bars 
Ma ac atind ben ncsdetcnctecseabaccesess GRR «ie veastensnasanas $31 99 
Ore PUGhecansuetuehanieasaw eas cased aneds ss We Fe ivacuae acuace 7 
far deccncdscecauccdivesnaacwarseuentsest Me: Bdcenitesadenac $i3 
, Repairs Puke naGieeuseedhut. cuveldemaneae swine Re Tova. ecu 122 

Figure 131,—Catalan Hearth. 

talus-face b being plastered over with fine moist charcoal, | if an 
i s } d erman, El} s of Metallurgy. p. 175, A. D. 1SS7 the blast is turned on gently and reduction sets in, the a the ore Phillips and Bauerman, Elements of Metallurgy. | 

b It is assumed that there were two heats per shift. There were altogether ten persons at the 
gases (chiefly carbonic oxide and nitrogen thanks to the ' torge, but of these only six seem directly chargeable to bloom-making. 
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§ 319. Tue AMERICAN BLoomMary Procerss,*resembling| pounds of blooms, and witha yield of say 80% of the iron 
the Catalan process in its general features, differs from it: 
in that the ore is charged wholly in a fine state and mixed 
with charcoal, instead of chiefly in lumps and in a sepa- 
rate column. 

The furnace, Figure 132, costing (Egleston) $550 to 
$600, consists of a nearly rectangular box, of thick cast- 
ings. It is from 20” to 30” wide, and from 27” to 
82” long, its depth being from 15” to 25” above the 
tuyere and from 8” to 153” below it. It has a single Q- 
shaped tuyere, about 1’’ x 1°75”, supplied with blast 
heated in overhead cast-iron pipes to from 550° to 800° F., 
and at 1-5 to 2°5 pounds pressure per square inch. 

Operation.—The hearth being filled heapingly with 
burning charcoal, charcoal and coarsely pulverized, 
washed, and nearly pure ore are thrown on at short inter- 
vals, usually one to five, occasionally 12 to 25 minutes, to- | 
gether with slag from previous operations if the gangue 
be very scanty. The ore reduces in sinking, the usually 
silicious gangue forms with unreduced ore a basic fer- 
ruginous slag, which is tapped intermittently. The re- 
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Figure 132.—American Bloomary Furnace, 

duced iron gradually agglomerates to a pasty ball (loup), 
which, after nearly three hours, is pried through the char- 
coal towards the tuyere for greater heat, is then drawn,” 
hammered to a bloom, reheated usually in the bloomary 
itself, rarely in a chamber heated by its waste gases, and 
rehammered. 

The operation lasts about three hours, so that eight 
loups. usually of 300 to 400 pounds each, are produced 
per twenty-four hours, at an outlay of from 250 to 360 

in the ore. Table 156 gives some numerical details. 
TABLE 156.—AMERICAN BLooMARY PRACTICE. 

Lake 
Cham- |Lake Cham- 
plain. plain, Palmer, |New Russia.| Moisie. |E. Middlebury 
1889, | 1879. 1868, | 

Dimensions of x 3 & | III. | IV. ¥; 
rth: 

MOMEER cay sso. os nese ele ae hee Pre 20’’ 30’ 244” 
eS eee | 31 | oT @aer fo ow... 32” 32/7 29/7 
Height to tuyere, ..... hE ee ee ET a at Eee! laa a 14’’ 2 sore ears] Bape (ore ce ore Pose Same 

ae 41” OF lesiccwansd 24” tone 
Blast : | 
Pressure, Ibs per sq.in,| 2 @ 24 1f Pe es 14@le_ | #@1} 13 @2 

Temperature, C.......]........| BISA fons sacwilss oossaayacs [rsaseeeeee es (283 @ 315, est 
- Michekbcteacencce RD Re i dking 0s 51d 9Se86 decree leeeecasdanes 550 @ 600, est, 

Size of tuyere-nozzle| | 
FORO OBI)... .0s0000 a eed aE Ni vacheevngieenws nes sone a” Cay ae 

Inclination of tuyere... ee pause ties 6 ....|Vvery slight. 
Chateau- ceca 

Ore, kind..... sone gay con-| }magnetite | magnetite |magnetite — 
1 e’ntr’ted . i 

PI MOR jc cneuees 65 65 60 + 55 + 
Length of one heat... .|3 hours |3 hrs, aver, |,........ le eeuibeaeue 8 hours, 
Labor: 
Men per hearth per 
PR citianiee satay oe R  issewes cs oeleaseupas sues 1k 

Length of one shift....}12 hours| 12 hours, |..... .... eae oars 12 hours. 
Output per hearth 
Weight of blooms per 

heat, pounds,....... et NO Fs cvvccccenleinetescssan 210 
Weight of blooms per | | 

24 hours, pounds.,..| 8,200 2,600 ob, ee a 2,400 1,680 
Slag: | 
Composition, silica %. |,....... Gc ccl ae style see 87 @ 11 16 70 

iron-oxide %| .. ... |48°6 @497 |... Lo cenaatuiebeed 2 @m 62-06 
oS OR cote kot MURA. 2...) dessbuncsaacelechoavensoow 17°33 
+. hot. oot, 23... SOMMER OW... cudscloasssseevens 

Outlay per 2,000) 
pounds blooms : | 

Charcoal, bushels.. .. | 310 | 255 @ 300 |..........| 212 255 896 230 
“  poundsa....| 5,425 |4,640@5,400/.......... 13,800 @4,550| 6,240 4.100 

LS ea | 2 2 washed. |2° washed,|1°5 washed, 
Labor, days........... 1°25 ee ee L Syahunwaeee 1°8 
Loss from ore to | 

blooms, per 100 of . b | 
iron in ore.......... | 23°07 23 | 16°7 <79 | 4s 

I. T, Egleston, Trans, Am. Inst, Mining Engineers, VIII., p. 515, 1880. 
II, to V, T. Sterry Hunt, Rept. Geol. Survey Canada, 186¢9, pp. 274, et seq. 
a It is assumed that a bushel of charcoal weighs 18 pounds, 
b Itis stated that 1-5 tons of nearly pure magnetite yield one ton of blooms, If the magnetite 

were absolutely pure this would imply a loss of only 7 89¢; but as it never is, the loss implied is 
probably nearer 5¢, This is intrinsically improbable: and the statement that 1°5 tons of ore 
yields one ton of blooms is probably intended to be only approximately true. No doubt in an 
occasional heat, in which a considerable quantity of rich slag from previous operations is added, 
such results may be reached, 

Indications.—The condition of the operation is judged 
from the color and brightness of the flame, which should 
be blueish or reddish, and not brilliantly white; the ap- 
pearance and consistency of the slag; and the hardness 
and shape of the loup, which should be moderately soft. 
If the loup is very soft so that a bar sinks deeply into 
it the hearth is too hot, and the proportion of ore must 
be increased : if the loup is hard the temperature is too 
low and the proportion of charcoal must be increased. 

The ore is so charged that a rim of iron shall form 
around the outer edge of the upper face of the loup, and 
thus form a basin which remains filled with slag, and pro- 
tects the loup’s face at once from the blast and from car- 
burization. 

TABLE 157.—CoMposiTION OF AMERICAN BLoomary Lron, 

1 2 | 3 4 5 6 | 7 | 8 

DE: cccanpubaswasede suswesanne *008 | trace,| trace.| ‘001 | trace.| trace.| trace.| trace. 
SN cits aasineunicesakaeee 015 | 042 | °034 | °028 | -023 | .042 | *011 O15 
ED as 6kscabes che sasvekabaaeel “095 | °280 | °021 | °512*] *025 | -100 | °013 013 
PND... ccc 0bktscnus:sencnsenne MP Mas cuwhacetsuds exscsihsaaasletanaeloeani 0 
SL coven cpkebeusvassiex<>sehaee *228 | 170 | *220 | °180 | -170 | °165 | °220 |710 @ °30 

MC cinh SessS 0nbs es esnses banedavaeenbcnnewnse=ers +180 | °014 | -155 | ‘075 | +150 |°25 @ “BO 

lto 7%. Billets, Egleston, Op, ce. 1 and 6, Saranac, Hasegawa. 2, 3, 4, Au Sable Forks, 
Britton. 5, Peru Iron Company, Wuth. 7, Chateaugay. 

8. Bloom, A. E, Hunt, Trans. Am. Inst. Mining Engineers, XII., p. $13, 1884. Chateaugay. 

The cost of making blooms in the Lake Champlain re- 

bushels of charcoal and 1°25 to 1°5 days’ labor per 2,000 gion is, I am credibly informed, about $45.00 per ton 

@ For an admirable description, see T. Sterry Hunt, Geol. Survey of Canada, 

Rept. Progress 1866-9, p. 274. Also T. Egleston, Trans. Am. Inst. Mining Eng., 
VIIL, p. 515, 1880. 

b A noted writer tells us that the bloom is dug up by the clock, but leaves us in 
the dark as to how the time keeping properties of this instrument are thereby af- 

fected. 

at a mill which, I understand, is closely connected with 
‘an iron-mining concern. The estimated cost, under such 
| conditions, is in large part a matter of book-keeping, de- 
| pending chiefly on the price at which the fine ore, which 
‘is toa certain extent a bye-product, is charged against 

(TO BE CONTINUED. ) 
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(CONTINUED FROM SUPPLEMENT PAGE 27). 

HUSGAFVEL’S BLOOMARY. 

to $54.00 per ton in Philadelphia. 
The output of the American bloomaries is decreasing 

rapidly, as the following table* indicates : but, as it more 

than doubled between 1876 and 1882, it would be rash to 
predict the early decease of the process confidently. Yet 
it certainly seems moribund. Output of blooms 

and billets, 
Year. net tons, 
DUM ts pcuhessadceceassbesesssenckeees® vcesas sue ee ciebianeamaewasoaes 36.450 
SNE avinss acenesgelco uaa a meespbectemarseekdmursiaas: Sts%01<asiabiness 20,784 
MNS SaG Shrek hanienke va sheeease+. eres Cae ceereeesresesers<c9eeree 48 354 
PMs ag ys taudepaueec nes en aces. sidvaciecmanpesneaSanewee™ tlc 15,088 
We.) aenasuradab tase twowcteseearaedees ocvcces Siew as eRe vee ceeee 14,088a 

aJ. M. Swank, private communication, 

From the following table, compiled from the ‘‘ Direc- 
tories to the Iron and Steel Works of the United States” 
for 1884 and 1888, we see that some of the bloomaries now 
standing are extremely old, and that the building of bloom- 
aries continued till 1883. Between 1870 and 1880 no less 
than sixteen establishments were built. 

TasBLe 157A.—History OF THE AMERICAN BLOOMARY ESTABLISHMENTS REPORTED In 1884 
AND 1887, 

Years in which the bloom- Of those built in the several periods of Column 1. the following num 
aries reported in 1883 and; bers were 
1887 were built or rebuilt, 
—_ os ae a 

Abandoned bes! | Run- No, No. (Idle or abandoned a8 < Idle butapparently not! .\"; 
Years. | built, | rebuilt,| before 1884, — abandoned in 1887. a 

“V7197_+1 ieceiade: cane tl ne ae Se a Ea ee args aoe 
1819 B® fesecovntlvsn<cduewsssencete ES 8 ea ce shonecporcetoncces 1 
1820 | 
1829 @  tesaentes Se = eaaeeevncasass Luce ieaaenateeieces’ 1 

brood 6 1 1 4 Seales Cote 2 
| 1840 

1859 7 A ROE ET | cece coccccceccesccce o 

1860 | r 
1869 6 | 1 eee eee ee ee 1 2 4 

1870 , . 
1879 16 DT iacwnneeis cance sees 11 D | 6 

1880 8 EY Bicnecsctoakescoees 1 1 2 
1881 By Niicwsusaion cieeasvoreueone’ 1 1 
1882 0 | 
1883 1 | Br lUicwncaudniee pine osou lve ccc ave esia vere toads ceseteds uceceseewal 3 
1884-7 0 0 | 

Clearly the process is applicable only where rich fine 
ore, charcoal, and labor are cheap. Even under these con- 
ditions it could not compete with fuel-saving processes | 
such as Husgafvel’s. 
§ 320. Tae OsMuND FurNAcE (blaseofen, bauernofen), 

is intermediate between the low and the high bloom- 
aries. It appears to be about eight feet in height. 
Smelting calcined phosphoric bog-ores with charcoal, it | 
yielded i$ tons or less of good malleable wrought-iron 
weekly, with a loss of from 33 to 50% ‘‘in working up the 
bloom :” the enormous loss tallies with the production 
of good iron from phosphoric ores. 

The osmund furnace is said to be used still to a very 
considerable extent in Finland, apparently solely by the, 
peasants.° 
§ 321. THe O1p Hien Bioomary (Sttckoren.)—Here | 

the height, and with it the carburizing tendencies and 
the economy of fuel, were carried so far that there was a 
strong tendency to make cast- instead of malleable-iron: 
indeed, cast-iron was often made unintentionally in these | 
furnaces. They differed but slightly from the blauofen 
in which cast-iron was habitually and intentionally made, 
and in which indeed by varying the strength of the car- 
burizing conditions wrought- or cast-iron could be made) 
at will. 

Furnace —The old Stiickofen was a shaft-furnace from 

.10’ to 16’ high: round or rectangular in section: say 2’ 6’ | 

&® Ann. Statistical Rept. Am. Iron and Steel Ass., p. 37, 1888. 

b Percy, Iron and Steel, p. 320. The wording is obscure: I infer that this loss 
is fom ore to hammered bloom. 

°F, L, Garrison, Private Communication, April 10th, 1889. 

SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. 
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wide at top and 1’ 6” (at Eisenerz 4’ x 2’ 6”) at bottom, 
usually bellying out midway to say 4’ 2”: and had one 
tuyere say 14” to 20” above the bottom, and at the bottom 
a drawing-hole say 2’ wide, opened for removing the bloom, 
but closed at other times. 

Operation.—The furnace was filled with chercoal, which 
was lighted from below: as soon as the fire reached the 
top the blast was turned on, and charcoal and burden (rich 
slags and ore) charged. The burden was at first light, 

gradually increasing to the normal—one volume to four of 
charcoal. Descending, its iron was deoxidized, and, 

reaching the bottom, agglomerated to a bloom. The slags 
ran out constantly through a notch in the stopping of the 
drawing-hole. As soon as the bloom was found by probing 
to be large enough, charging ceased, the furnace was 
blown down and the bloom loosened and drawn through 
the drawing-hole. The furnace was then cleaned out, re- 
paired, its bottom brasqued, and charging began again. 

To guard against carburization and the production of 
cast- instead of malleable iron, the carburizing tendencies 
were purposely restrained, e. g. by charging ‘a large pro- 
portion of ore to charcoal. 
Some economic data follow. 

TABLE 158 —Stttckoren Practice. 
Old Porsas- 

Usual. Eisenerz. Koski. 

Weight of blooms per charge, IbS............ 448@ 672 ; _ a Ibs. 

Length of charge..........00 eee véieaces cece 8 hrs. = 1 shift. 18 hrs. 
Men per furnace per shift...........seseeees S = =  ———  eaieeee 
Labor, days per 2,000 Ibs. blooms.,........... We 8 + — eecece eee 
Charcoal, tons per 2,000 Ibs. blooms......... aNe 8 -  ptciewe 2°8 
Ore, = * a temmemuae meer  ( ti‘(ité‘«‘S 5°86 

“a At 10 ibs. per cubic foot, or say 15 lbs per bushel, 

§ 322. HusGarve.’s® High BLoomMarRy or continuous 

stiickofen is a tall shaft-furnace, with double, air-cooled, 
wrought-iron walls, and a movable hearth. 

These arrangements tend to diminish the quantity of 
fuel, ore and labor needed per ton of blooms, and increase 

the output per furnace: but this last is still very small, 
while the consumption of fuel is certainly moderate. 

The Furnace, Figure 133.—The air-space between the 
double-walls serves for heating the blast, which by the 
spiral partitions B B is forced to travel circuitously. The 
lower five feet of the shaft are lined. with fire-brick, the 
‘rest is naked within. The outer walls are lagged with 
‘four inches of fire-clay, to lessen heat-radiation. 

A movable, air-cooled, cast-iron section is provided 
between shaft and hearth, as this part is relatively perish- 
able, because its temperature is high, and because it is cut 
by the reduced iron which often adheres to it, and by the 

| workmen’s tools used in removing these accretions. 
The movable hearth has four water-cooled tuyere-holes s 

on each of two opposite sides: four slag notches ¢ at 
different levels: trunnions 2 for dumping: and a false 
‘bottom wz that accretions may not form on the hearth 

d Percy (Iron and Steel, p. 330), from whose description the above as well as part 

of Table 158 is condensed, further says that one essential condition of obtaining 

malleable iron from the blauofen, (which was really a stiickofen, the difference 
originally referring to the mode of working the furnace and the consequent prc- 

duct, not to construction), was to allow the slag free escape, so that it might not 

protect the bloom from the blast. As the slag was highly fining, containing say 

51°74 of ferrous oxide, one might have anticipated that if present it would not 
only oppose carburization, by preventing charcoal from resting against the 

bloom, but would tend to decarburize the gradually arriving particles of iron. 

e Cf. F. L. Garrison, Trans. Am. Inst. Min. Eng., XVI., p. 334, 1888: and Journ. 

| U. S. Ass. Charcoal Iron Workers, IIL. p. 280, 1887. Herefers to Husgafvel, Jerr- 

| kont. Annal., 1887: Russian Mining J1., 1887, II., pp. 398, 435. See also Eng. 

Mining J1., XIV., p. 90, 1888: also Stahl-und Eisen, [X., pp. 35, 121, 1889. The 

, last has appeared since this article was written, and I have only been able to avail 
| myself of part of its data. 
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proper. It rests on a lifting platform, which facilitates | charged apparently in uniform horizontal layers: the fine 
removal and adjustment. charcoal is charged after the coarse, so as to close the 
From the fact that, in experimenting with slow charg-|interstices and hinder the fine ore from sifting down. 

ing and lightened burden in the Dobriansky furnace, |The burden, descending gradually, reaches the hearth 
whose internal capacity is 400 cubic feet, no cast-iron was| quite reduced, and probably considerably carburetted. 
made, it is inferred that the limits of size have not been |The conditions in the hearth, contact with the ferruginous 
reached, and furnaces of a capacity of 1,000 cubic feet are} slag and exposure to the blast, appear to be decidedly 
projected. decarburizing. 

The Blast at a pressure of 4 to 14 inches of mercury| A fresh hearth being in place, the tuyeres are inserted 
(3°9 to 11°8 oz, per sq. in.), is heated in passing down-|in the lower tuyere-holes, and the blast turned on. The 
wards through the double walls of the shaft and of the'slag is apparently tapped at intervals, its level being kept 

Figure 183.—Husgafvel’s High Bloomary, at Dobriansky, 1386— Vertical Section. Elevation, 

movable section, to from 150 to 250° C. (302 to 482° F.), its |somewhat above that of the top of the gradually forming 
temperature and to a slight extent that of the furnace| bloom, so that the reduced iron, arriving little by little, 
being regulated by varying the proportion of blast ad-{|sinks through a layer of molten decarburizing slag before 
mitted at the points 7’, 7%, 7%, / and g. The tuyeres and|reaching and coalescing with the iron already present. 
their trunks 7, counterweighted at 7, m, n, 0, are moved| When the bloom has grown nearly to the level of the 
vertically to the appropriate tuyere-holes s, and have ball-| lower tuyere-holes, the tuyeres are raised to the upper 

joints p, permitting change of direction in all ways. holes, and the lower ones stopped. When it has reached 

The Materials.—The ore and rich (e. g. puddling) slags|the upper tuyere-holes the blast is stopped, the hearth 

are crushed to ‘‘ quite a fine’’ size, apparently about }” to|lowered, and immediately replaced by a fresh one, the 

4’’ cube. blast being interrupted for only about five minutes. The 

The fuel is charcoal, divided into coarse and fine. Coke|old hearth is now dumped, the false bottom being, if 

was used with apparent success, but for so short a while| necessary, driven out by blows on the shaft 2. 

that the results are inconclusive. As false bars are not used, the charge sinks somewhat 

The Operation is continuous, charcoal and ore being|during changing hearths: to equalize this, the hearths 
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are changed alternately to right and left, two dumping-|a variation of 057% between the different parts of Num-’ 
rests, c, being provided. Before running a fresh hearth| ber 5. 
into place it is filled with charcoai. 

Indwations.—In normal work the tuyere is clear and 
bright ; the throat-flame lively ; the slag bright and fluid ; 
the bloom hard and slippery. A rod thrust against it heats 
quickly, and particles of iron adhere to it. 
With too fast driving or too heavy burden, 7. e. with in- 

sufficient reduction, the bloom is uneven and porous, the 
slag is very ferruginous, ultra fluid, yellowish red (i. e. 
cool) while molten, solidifying abruptly, and sub-metallic | 
and black when cold, a ‘‘scouring cinder ;” the throat-, 
flame is thin and feeble ; the tuyeres dull. | 
With too slow driving or too light burden, i. ¢. too strong | 

reduction and carburization, the slag becomes less ferru- 
ginous and hence less fluid, and the metallic product steely, 
or even cast-iron. 
When the slag is too refractory, either from faulty 

fluxing or because excessive reduction robs it of its fer-|nated of course increases with the loss of iron. 
rous oxide, scaffolds form, and the throat-flame grows blue 
and hot. 

Remedies.—The reducing conditions are strengthened 
by running more slowly (lowering the blast pressure) ; by 
lightening the burden ; by raising the blast-temperature 
through admitting a larger part of the blast through the 
upper part of the inter-mural space, thus increasing the 
heating surface, and the average of travel and length of 
exposure of the blast. 
They are weakened by the opposite steps. 
Difficulties. The product is heterogeneous, thanks 

partly to the irregular descent and hence varying length 
of exposure to the reducing and carburizing conditions. 

TABLE 159.—Composition or BLooms From HusGarvet Hien BLoomarirs, 

| Made from. 

| See 
lege tn ae \ centre] “07 

1, |Shingled bloom) Magnetite.................... side. . 

2, | « MO 7 PUN ids cas pale eccsnahegss ay { i side,. 
> ins j centre} ° | F ROR MG os iss ccc ccnitessx -+> side... 

WARREN 325 3 5 Sia se acivccotenwadauacwetiel «4 le-g 

5. |Shingled ‘* fracture uneven,................ } centre 
) side,, 

6. |Melted product from hot-working, ...............000005 1° 
a - a7 . 
< By, te —— @&  § SRE alee arate die enue ealetd 

Ss. |Hammered bloom, granular ss .,........... ) — a 

9, | se ‘6 coarse granular............- ' ee 

WwW “ " “6 ss S centre; * 
eee Se> 2 tC CEE Ne davaadenas i side. . 

I re -working j centre} *30 GoD cadaatontecs “01 11 Unhammered loup, hot-working............... 7 side. .| -14 “apie ee. 02 

> «6 emmare { centre} ‘O01 SEE Daedalus *08 12 PENNY UNI 55 eosin ncew nents vsavags } side..| -01 eo. a | +99 

. sl vinial ail cn ) GONENOR EE | SO Pei vecclesccws “04 13 Unhammered loup, normal working........... 1 side. .| °08 Mb. ee “05 

A. Phosphorus. The proportion of phosphorus elimi- 

When 
the loss of iron is small and the blooms highly carbu- 
retted, most of the phosphorus of the ore is found in the 
resulting metal : but when the loss is heavy and the bloom 
holds but little carbon, it may have only one-third of the 
phosphorus of the ore. 

B. Carbon. The variation of 0°25% between the differ- 
ent part of bloom 3 is certainly very marked. The pro- 
portion of carbon in the bloom is said to be well under 
control ; but it is probably only very roughly controll- 
able. 

The slag is said to contain about 52°467 of ferrous oxide, 
or 40°8% of metallic iron, when the blooms are but slightly 
carburetted ; and about9°91% of ferrous oxide, or 7°15 of 

It tends strongly to adhere to the walls, especially where| metallic iron, when the reduction is strong, highly 
these are of brick. 

Products. The bloom, according to the following analy- 
carburetted blooms resulting. 
§ 323. Economic FEaATURES.—Table 160 has been cal- 

ses, is liable to be extremely heterogeneous: e. g. lines 3,}culated from Husgafvel’s data and from those col- 
5, 8, 11, 12. The proportion of silicon is in some cases} lected by Mr. Garrison. I confess to doubts as to the 
astonishingly high, and indeed hardly credible. There is| value of certain numbers, chiefly because one cannot be 

TaBLeE 160.—TnEe HusGaFVEL FURNACE AND ITs WORK, 

Dobriansky furnace, 1887. ° II, III, 
Petrozavodsk, | Wirtsila& furnace, |Dobriansky furnace,|- : - - - 

1887. 1884, fig. 153, 1986, | Iv. | v. VI. Vil. 

Dimensions— i | | 
TL SHINEE, sb acisescccseses we Diameter at throat.......... | 4 | | oe “e belly... = . | 5 | 

RR, MOE oon <:s sniges isdekesieecaseedoneess desea seswaeee 4 4 ss ss | ae ; a 
Blast. PROMNOS, OF DAPAG. 10... va ccc. wseseseccvssecee Bead e sen ek eilat Soe ea a | 05 @15 3-929@10°477 = = F 6°S to 9°8 Sues Pt Is ovucny 0d ais. weaGic wus ca wnt veces Peete ce 302° @ 482° + 302°@572° | 405° de 437 to 446° 302 to 446 

“ yee Sr anaceirpeeaipspenmeey See tadupsauty | 150° @ 250 150 @300° 207° 230° 295 to 230° 150 to 230° 
Materials and Labor— | | 
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CHanrcoal, kind........006 Sintepbars'ssseesegue ee sh a ea aaa p hon “Mediuc, quality.” - “very inferior’’) Pine. ‘ine and birch. | Pine Pie. 

Bushels per net ton blooms..........-- casein nsveacwan es 157 59@250, average 190 = a —— i 
Lbs. per net ton blooms (13-4 Ibs. per bushel?) .............. ST Ada cenccevseceswecsel 2,599 2,598 ys 2,222 

s* JOD OF DIOOIIB, 2.0.2.0 cee ceccdeseeee seeees nase 105 Piet tacivevvcns cane 945 145 1163 11171 
Burnt lime, net tons per net ton blooms.............. Sahn gw ease we 0°01 | 
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Propuct net tons per 24 hours,............eceees cece Oe 1:52@3 00 0G _ 2°96 3-28 2°94 a 
EON, Wn. n'a bible onc ga balendne deters a0 <6acescaadhehatcuenescamuessess BO@ 196 

Composition, % carbon "12@2-00 | 06@ “32 , 
*OROORNONES...5.. 565. 0 ee Swe "29@S85 a 

- POOR os 50's G Rape ges et eRe a Se és Kaahipvereaeneseenelees | eesienee esse eel tr. @ 32 és ‘tie 
Loss of iron, per 100 of iron in ore,............00ee eee _ 2ika 23% b 21%¢ 2I¢¢ 
Biel. HAMANEE GE MOR. oo 5 5555-0 ¥<600000ese0r sens T15@40 § | 

I.» EE. and EEE. From data collected by F. L. Garrison. EW. to VEE, From Husgafvel, 
28 : re ea > hat the data refer to the same conditions. » ds ven in this same column the loss appears to be 94 : but we cannot be sure t ‘ ae ea : 

loss ~ Warten tes was from 25°17 to 124, oieiiion : to whether soft wrought-iron or steely blooms were made: but that the blooms held in some cases as much as 15¢ of slag. 

that they held on an average 10¢ of slag. a loss of 12% from ore to bloom would, allowing for the sl 

Stahl und Eisen, IX., p. 35, 1889. A ; ie 
Husgafvel states (Stahl und Fisen, 1889, p. 40) that the 

If we assume 
ag contents of the blooms, rise to 21¢. 

b From the data about 86% of blooms appear to be recovered from 100 of iron in ore, Assuming that the blooms contain 90 of metallic iron, the loss would be 23%, 

e Assuming that the blooms contain 90% of metallic iron, 
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sure that they refer to the same conditions. The loss of 

iron cannot be calculated with complete-confidence, as we 

do not know how much iron the blooms (loups) contain. 
The numbers given are based on the assumption that they 
hold on an average 90% of iron. Husgafvel states that 
they sometimes contain 15% of slag. The results thus ob- 
tained tally with his further statement that the loss at the 
Konchozersky works at Olnetz is 20”, allowing for the slag 
in the loups, while in the old Finnish furnaces it was from 
40 to 50%. 

A Russian official table appears to show that the 
cost of Husgafvel blooms is the same as that of pig-iron 
under like conditions : but the data have a suspicious look. 
Thus the cost of pig-iron is only brought up to that of 

blooms by a charge of $2.65 per net ton forrepairs. Labor 
costs but $0.36 per ton diem: if we assume that the cost 

of given repairs in Finland and in this country is propor- 
tional to that of labor, this implies repairs such as would 
cost here about $11.00 per ton of pig-iron, which is cer- 
tainly surprisingly high. 

It appears from this table that less than half as much flux, 
but 15% more fuel, 27% more ore and puddle slag, and 567 
more labor are needed to makea ton of blooms than a 
ton of pig-iron. This difference in the quantity of flux 
must be referred chiefly to the heavy scorification of iron, 
which enables the bloom-maker to dispense with much of 
the limestone which the pig-iron-maker needs; but iron 
ore is a dearer flux than limestone. 
On these data we might roughly put the cost of bloom- 

making as one-quarter greater than that of pig-iron mak- 
ing in a 42-foot charcoal-furnace. 

The Husgafvel furnace undoubtedly gives much better 

economy of fuel than the American bloomary, and one 
would expect it to give better economy of labor. This 
it does not yet seem to do. As to the loss of iron, 
that must ever remain proportional to the degree of de- 
phosphorization which takes place. To cut down the loss 
of iron we must increase the reducing tendency, and we 
thereby inevitably diminish dephosphorization. 

In so high a furnace as the Husgafvel there should be 
greater liability to excessive reduction and hence imper- 
fect dephosphorization than in the low American bloomary: 
and we may doubt, judging from the history of like pro- 
cesses, whether, even by charging an excessive proportion 
of ore to fuel and by rapid running, it would be possible 
to obtain constantly so pure a product from given ore in 
the former as in the latter. But direct experiment alone 
can answer this. 

The use of coke would probably yield a highly car- 
buretted and correspondingly impure product, indeed 
approaching cast-iron in composition, and rich in sulphur. 
We note that even with charcoal the Husgafvel furnace 
occasionally yields iron with 27 of carbon. 

From reasoning similar to what has gone before we may 
infer that the cost of coke-blooms would be probably 
about from one quarter to one half greater than that of 
coke pig-iron. 

In order to dephosphorize, the slag must be basic: a 
slag made basic by oxide of iron means heavy loss of iron. 
One might at first think that we could obtain a basie slag 

in this furnace by replacing iron-oxide with lime, and so 
dephosphorize without heavy Joss of iron. But we must 
remember that to melt a basic lime slag demands a very 

high temperature, and such a temperature would not 
only imply greatly increased fuel consumption but much 
‘more strongly reducing conditions, more strongly reduc- 
ing both because of the higher temperature and of the 
larger proportion of the reducing agent itself, charcoal. 
But these reducing conditions oppose the dephosphorizing 
action of the basic slag. In short, if we attempt to save 
iron we turn the furnace into a blast-furnace, and make, 
if not cast-iron, at least a very highly carburetted steel, 
containing much if not all of the phosphorus of the ore. 
Now chareoal blooms are marketable chiefly because 
of their freedom from phosphorus, and to a consider- 
able extent on account of their relative freedom from 
carbon. 

This ingenious direct process is certainly one of the most 
successful yet devised. When we consider how shorta 
time has elapsed since these attempts to modernize the 
stiickofen began, the progress thus far made is certainly 
most encouraging. The mode of dealing with the bloom 
is ingenious, but something much better still is needed. 
The output, too, is very small. One wonders whether it 
might not be greatly increased without increasing the 
tendency to carburize, or causing trouble as to the pene- 
tration of the blast, by making the furnace oblong instead 
of circular in plan, as in the Raschette furnace, and in the 
Orford copper furnaces. The Orford engineers increased 
the output of their furnaces enormously, with some econ- 
omy in Jabor and fuel, by this simple expedient. In case of 
the Husgafvel furnace two or more hearths would have to 
be provided, for the bloom formed in a single long hearth 
would be unmanageable. Mr. Garrison informs me that 
Raschette furnaces are still extensively and successfully 
used in the Urals for making charcoal cast-iron. 
§ 324. Toe NyHamMar*® Continuous High BLouMAry 

consists of a shaft 16’ high and 18” wide, from the bottom of 
which covered flues lead to covered and closed charcoal- 
hearths. Actually there seems to have been but one 
hearth, but the design contemplates several attached to 
each shaft. 

Ore and charcoal are charged in the chaft continuously, 
and through this the gases from the charcoal-hearths pass 
to heat the charge. The proportion of ore to charcoal 
charged in the shaft is reguluted so that the temperature 
and reducing conditions in the shaft may be such as to 
deoxidize the ore and heat the resulting sponge strongly. 
but not to carburize or to soften it. The hot but not 
sticky spongy iron, together with the residual charcoal, 
is raked from the bottom of the shaft in o one of the char- 
coal-hearths, through one of the flues already described. 
In this hearth the spongy iron is heated to the welding point 
and balled, fresh lots of spongeapparently being raked in 
as fast as the iron, balling, sinks, till enough for a bloom 
has reached the hearth, when raking ceases or is diverted 
to another hearth. The melted slag is tapped from the 
hearth, the iron worked ‘into a bloom, drawn and ham- 

mered. 
W hen it is necessary to open acharcoal-hearth (e. g.. for 

drawing), the flue which leads from it to the shaft is 
closed with a damper, to prevent an inrush of air into the 
shaft, and the consequent reoxidation of the spongy 
iron. 

The following results were, it is stated, obtained in five 

“a Sarnstron, I ron, XIX, Pp. 467, 1882 ; Oest. Zeit., Aug. 12th, 1882. 
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apparently not successive shifts : 

from Sarnstrén’s data. 
TABLE 161.—RESULTS OBTAINED IN THE NYHAMMAR BLOOMARY. 

Percentage of iron in ore 

I deduce these numbers 

eee ee eee eee eee ee ee ee ee ee ee ee ey 

91°85 SUNN ANU AU RENO Sos ss arciavialt wpiaieigbin dale dic « ween peer aeseanten emis 
Loss Of iron......c0+e00 Drab ardp en haven ease cecneee ou: asuleccaniansanleway eenmers 815% : 

Bushels. Pounds.” 
GOON OP ED Ol IDE SOs ow cin ania oe bo shisn5 94s weed ndewabhewaeee” em 8° 132° 
SAPO AIOE SO Cr OO ie ce cepscecaiscscicccecesweheerac. ¥ utesecaeee 8-06 120 92 
ORE, DORUAE Te TUPNEOO BEE GME wc accivcccctice «24 cesevecee. -0basre 1085* 

PII geno arc camucnes cae) cis" 9:9 0565 e s caida Setounieiesauenwcw 0°91% 
Phosphorus in blooms............... Sa aesinernls xeric pug malate araoleat Geter 0°08 @ 012% 
Proportion of initial phosphorus removed.......... 0 .-...2.00.20 ce eeee eee 93°% @ 95°% 

a Assumed at 15 Ibs, per bushel of 2500 cub, inches, or 10°37 lbs, per eubic foot, 

The loss of iron is certainly very small, especially in 
view of the dephosphorization which occurs : indeed Sarn- 
strén points out that it was probably greater than it 
appeared. 
§ 8325 A.—GuURLT* deoxidized iron ore and carburized (7) 

the resulting sponge ia the central shaft B of the furnace 
shown in Figure 134, by passing through it a stream of 
hot producer-gas from the producers D D. Here the pro- 
ducer gas both heats and deoxidizes the ore, which is un- 
mixed with solid fuel. The hot spongy iron was drawn 
through a doorway at the bottom of the shaft, to be 

Deoxidizing Chamber. 
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GURLT’S FURNACE 
Fig. 134. 

balled, or if highly carburetted to be melted, in an open- 
hearth furnace or in a charcoal-hearth. Apparently fear- 
ing that the producer-gas would not be hot enough to 
heat the ore, he would burn part of it at the points 6 6 by 
means of a carefully regulated air-supply. By prolonging 
the passage of the gas he would carburize the sponge. 

This process was carried on in Spain in a few small fur- 
naces from about 1865 at least till 1884. In 1884 some 
larger furnaces near Bilbao were idle.” The process was 
here called Tourangin’s. The furnaces were built from 
his design and at first managed under his direction: and 
the a'r supply for partly burning the gas before it en- 
tered the ore column was omitted. Opinions may differ 
as to whether this constituted a new process: it seems 
to me clearly Gurlt’s process. 

At the Alonsotegui forges in Spain, we are told, hot 
producer-gas made from charcoal was passed through ore 
in a chamber of 105 cubic feet capacity, and holding 
about five tons of ore. The sponge was drawn while hot, 
and was immediately covered with cinders. It was drawn 
thrice daily, the total output corresponding to about 3°2 
tons of ore, so that the ore remained in the reducing 
chamber nearly two days. 100 pounds of ore containing 
about 56% of iron lost 30 to 34% in weight in deoxi- 
dizing, and the resulting say 66% of sponge yielded about 
50°5% of blooms in a charcoal hearth, with a further con- 
sumption of 25 pounds of charcoal: the loss of iron from 

@ British patent 1679, July 16, A. D. 1856 (Dec. 19, 1856; Jan. 16, 1857). 

bL.G. Laureau, private communication, March 12th, 1889. The information 
was obtained by an agent sent to Spain by Mr. Laureau to examine the process. 
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ore to blooms was thus about 10% of the iron in the ore.® 
About 84 pounds of charcoal per 100 of blooms were used 
jin deoxidizing, so that altogether about 134 parts of char- 
coal were used per 100 of blooms. 

The process was tried at Ticonderoga, N. Y., in 1884, 
apparently with little intelligence. The reduction seems 
to have been complete, and neither reoxidation nor 
carbon deposition seems to have occurred to an important 
extent. Four analyses of the sponge gave from 0°52 to 
2°17% of oxygen.” 

B. Ramdohr* would shower iron ore through a Stete- 
feldt furnace filled with carbonic oxide. 
§ 326. In EDWARD CooPER’s PRrocEss,° which was carried 

out experimentally about the year 1873, at Trenton, N. J., 
iron ore is heated and reduced by acurrent of hot carbonic 
oxide, or carbonic oxide and hydrogen. These gases are 
oxidized to carbonic acid and steam by the oxygen of the 
ore: they are then passed through a regenerator, in which 
they are highly heated, and thence through a bed of coal 
or other fuel in which they are again deoxidized to 
carbonic oxide and hydrogen. Still remaining in the same 
closed circuit, they are then used for reducing a fresh 
portion of ore, a part of the carbonic oxide and hydrogen, 
however, being diverted to heat the regenerator already 
mentioned. 

To simplify matters let us suppose that only carbonic 
oxide is used, and follow the course of the gas. What is 
true of pure carbonic oxide would be true of a mixture of 
this gas with hydrogen, mutatis mutandis. 

In passing through the ore column the carbonic oxide 
undergoes the reaction 

(1), 3CO + Fe.03, = 3CO, + 2Fe \ 
in which 3 x 12 x 5,607 = 201,852 calories are developed, 
and 2 xX 56 X 1,887 = 211,344 ‘ ‘* consumed. 

Net consumption of heat, 9,492 calories. 
We now return the resulting gas to the producer, 

where the reaction 
(2), 3CO, + 3C = 6CO Calories. 

occurs, developing - 3X 12 x 2473 = 89,028 
and consuming - - 3 X 12 x 5607 = 201,852 

Net consumption in gas-producer - - - - - 112,824 
Consumption in deoxidizing furnace - - - - 9,492 

Total consumption of heat - - - - - - - 122,346 
We have now six equivalents of carbonic oxide, of 

which we may suppose that three are used to repeat re- 
action (1), three more being available for burning to car- 
bonic acid in the regerator, 

where they-would generate 
as our total deficit was - 

3 X 12 X 5,607 = 201,852 
: 122,316 

we now have an excess of 79,536 

calories, or 65% of the theoretical heat-requirement as a 
surplus to make up for loss of heat by radiation, to use in 
heating the ore to the temperature of deoxidation, ete. 

This, in Mr. Cooper’s opinion, is nota sufficient surplus. 
Hence he introduces steam along with the carbonic acid 
into the regenerator, and thence into the gas-producer, 
thus making water-gas, and thus increasing the quantity 
of gas available for burning in the regenerator, but with- 
~e Extract from report under oath by P. Villaoz, manager of the Alonsotegui 

forges, October 31st, 1882. 

d Berg und Hiitt. Zeit., XXX., pp. 67-8, 1871. 

eR. W. Raymond and E. Cooper, private communications, March 20th and 

May 8th, 1889. 
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out introducing nitrogen into the closed circuit of the | 

reducing system. 

the gas-producer for deoxidizing iron-ore. 

solid fuel in the central chamber B, Figure 135 A, and 
It may. indeed, be regarded as a mode through it passes a stream of carbonic oxide, generated in 

of making water-gas, which is used while still hot from 
The steam is 

‘the gas producers DD’, which are shafts filled with char- 
‘eosl or coke, hot air being blown in through the tuyeres 

introduced in the form of a jet, and incidentally aids the|a a. The waste gases (carbonic oxide and acid with nitro- 
circulation of the gas through the system. 

His ayparatus was actually much more complex than |blast. 
that which I bave sketched.* 

SCHEME OF E.COOPER'S PROCESS. 

DEOXIDIZING 

FVRNACE 

GAS PRODVCER 

gen) escaping from the top of B are burned to heat the 
The ore is heated wholly by the heat generated by 

the combustion of the fuel burned in the gas-producer : 

SCHEME OF GWESTMAN’S PROCESS 
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Figure 135, 

Westman’ s process” resemble’s Cooper's, except that 

common producer-gas is used, and that, as indicated in 
Figure 135, the gas passes through the regenerator while 
on its way from the gas-producer to the deoxidizing fur- 

nace. 
It is to be noted that by reaction (2), which is repeated 

jndefinitely, we oxidize our carbon by oxygen derived 
from ore, not from the atmosphere, that is to say by 
oxygen unaccompanied by nitrogen. At each cycle we 
divert part of our carbonic oxide from the circuit to the 
combustion chambers of the regenerators and thence 
through the chimney to the outer air, and with this car- 
bonic oxide the accompanying nitrogen. We are thus 
constantly eliminating nitrogen from the system, and it 
seems as if this might be taken advantage of to gradually 
remove the whole of this gas, so that we would eventually 
have a closed circuit of pure carbonic oxide and hydrogen, 
as in Cooper’s process. 

The course of the gases is sketched in Figure 135. 
§ 327. Iv TOURANGIN’S PROCEsS*® ore is charged without 

a Mr. Couper would pass the gas on its way from the deoxidizing furnace to the 

regenerator through a second gas-producer or bed of fuel : indeed, only a part of 
the gas issuing from the gas-producer shown in Figure 135 goes directly to the 

deoxidizing furnace, part joining the gas which issues from the deoxidizing fur- 

nace, and with it entering the second gas-producer, and passing thence to the re- 

generator agzin, Further, a kiln for preheating the ore is projected. Mr. Cooper 
thinks the continuous passage of the current in a single direction without reversals 

important. 

b G. Westman, U. 8. patent 383,201, May 1st, 1888. 

©U.S8. Patent 268,840, Dec. 12th, 1882. Also ‘‘A Treatiso on the Reduction 

ef Iron Ore,” by E. Tourangin, 1881. The reader is cautioned to scrutinize the 
heat calculations and thermal data. 

| part of this heat is communicated directly by the hot car- 
bonic oxide, part by conduction through the partitions: 
while by heating the blast the energy in the waste gases is 
returned to the apparatus. In ease coke is used the cham- 

~ = = 
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Transverse Section, Longitudiual Section. 
Figure 135A,—Tourangin’s Furnace, 

bers CC’ are filled with charcoal and scrap iron, the latter 
serving to desulphurize the gas. The spongy iron is cooled 
in the water-jacketed legs F F before drawing. 
We here have a blast-furnace, with carburization pre- 

vented by separating fuel from burden, and sulphurization 
prevented by desulphurizing the products of the combus- 
tion of that fuel without cooling them ; while compactness 
favors thorough utilization of heat. The project is simply 
beautiful: but maintenance of the apparatus may involve 
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very grave difficulties. If the apparatus be so compact 
and so well lagged that but little heat radiates, and if the 
blast be preheated in an efficient apparatus, a very high 
temperature should be developed in the gas-producer. 
Compared with the blast-furnace the gas-producer would 
be cooler in that its fuel is not greatly preheated before 
reaching the zone of combustion, but hotter in that it is 
not cooled by the constant arrival of fresh lots of burden 
to be heated and melted. Neglecting the losses by radia- 
tion, and supposing the blast to be cold, the gas should 
reach the partitions EE at the temperature theoretically 
due to the combustion of carbon to carbonic oxide, or about 
1,500° C. (2,700° F.), the heat radiated away to the sur- 
rounding fuel being returned to the region of combustion 
when that fuel inturn burns. Add to this the heat brought 
in by the blast, and the gas at EE might reach 2,000° C. 
(3,600 F.). If, on the other hand, the temperature here 
be kept down by permitting loss of heat by radiation, by 
water-jacketing, etc., we diminish the heating-efficiency of 

the apparatus, and its chance of successful competition 
with the blast furnace. 
§ 328. LAUREAU’S PROOEss aims to deoxidize iron-ore 

with natural gas, and to prevent the deposition of carbon 
which occurs when this fuel is passed directly through 
hot ore. An application for a United States patent is 
now pending. If the patent issues soon enough I will 
describe the process in an appendix. 
§ 329. BULL’s so-cALLED DrrREeoT PRocEss* was hardly 

a direct process at all, but rather an ill-advised attempt 
to replace the whole of the solid fuel of the blast-furnace 
with superheated water-gas. Bull indeed expected to 
make steel in the furnace: but these expectations do not 
deserve our notice. I may, however, point out that in 
the blast-furnace we are able to reach a temperature well 
above the melting point of cast- and even of wrought- 
iron, while preserving a reducing atmosphere, by the com- 
bustion of highly preheated solid carbon to carbonic 
oxide: that if we start with hydrogen and carbonic oxide, 
these gases can hardly be introduced into the blast-fur- 
nace while at a temperature above the melting point of 
cast-iron by any means of which we now know. To raise 
their temperature above that of wrought-iron or of the slag 
which accompanies cast-iron, they must burn, and in 
burning they must generate either carbonic acid or aqueous 
vapor or both, and each oxidizes metallic iron energetic- 
ally: so that the use of unoxidized carbon seems a neces- 
sity if we are to obtain our iron and slag in a molten state 
without great loss of iron. 

The results ob!ained with the process seem to bear out 
these views. In a fourteen-day run at the John Cockerill 
works at Seraing, in an iron blast-furnace 21 feet high and 
6 feet in diameter at the boshes, which appears to have used 
the astonishing quantity of nearly seven tons of coke per 
ton of white pig-iron produced, or seven times as much as 
in our best practice, part of the coke was replaced by 
water-gas. Although the quantity of coke charged in the 
blast-furnace along with the ore was still enormous, run- 
ning from a little above one up to ten tons of coke per ton 
of iron, and although the total quantity of coke used in 
producer and blast-furnace together was still more than 
four tons per ton of iron, yet the partial substitution of 

a See Iron, XXI., p. 89, 1888: Ledebur, Handbuch der Eisenhiittenkunde, p. 
838, 1884: Stahl und Hisen, VI., p. 578, 1886. 

water-gas seems to have chilled the furnace. The silicon . 
fell from 2°3 to 0°15%, the carbon from 2°27 to 1°45%, while 
the sulphur and phosyhorus ran from 1°6 te 0°33% and 
from 1°75 to 1:10 respectively. The oré seems to have 
held about 25% of iron. a 

The results obtained before using Bull’s process were 
astonishingly bad, even for an experimentalfurnace. But 
how the promotors had the rashness to lay before investors 
the damning results which the Bull process here yielded: 
how journals of high standing could, as they did, treat 
them with respect, and discuss them as if they were of real 
technical and economic importance, passes all understand- 
ing. Verily, iron-making is the home of the charlatan.” 
§ 330. S. Lucas*in 1792 would deoxidize iron ore in 

horizontal retorts (the pots of a cementation furnace), and, 
apparently after allowing the sponge to cool within the 
retorts, melt it in crucibles. 

Substantially similar are the processes of Hawkins‘ and 
Newton.° : 
§ 331. In THE CONLEY PRogEss‘ the ore is crushed to 

pass a screen of about twenty meshes to the linear inch, 
and is then apparently dressed to remove gangue: then, 
mixed ‘‘ with what is chemically required to free’’ the 
sulphur, phosphorus, ‘‘etc.,’’ and enough charcoal to re- 
move the desired proportion of the oxygen, it is gently 
heated and continually stirred in peculiarly constructed 
retorts. The partially deoxidized ore is next run into air- 
tight vessels and there cooled: is bricked with enough 
melted pitch ‘‘ or other carbon’’ to coke and to remove the 
remaining oxygen but not to melt on subsequent heating, 
and is melted in a furnace or crucible. All conditions being 
rigidly fixed, complete control over the product is claimed. 
Few experienced metallurgists will entertain the claim 

seriously. The conditions are evidently not under control. 
Important variations in the composition and physical 
condition of the ore, in the temperature of the reducing 
retort, in the degree of reoxidation when the partly re- 
duced ore runs from the retort to the cooling vessel, in 
the temperature and in the strength of the oxidizing con- 
ditions when the bricks are remelted, will arise and will 
destroy the expected completeness of control. But closer 
control is not to-day a pressing need in our Bessemer and 
open-hearth practice. In the crucible process it is indeed 
desirable, but here the variations which arise are due 
chiefly to variations, not in the composition of the material 
charged, but in the temperature and strength of the 
oxidizing conditions in the crucible and in the behavior of 
the crucible itself ; and, clearly, these variations would 
not be lessened by the Conley process. 
Beyond this one sees no reason to expect merit in the 

process, unless it be in the peculiarity of the retorts and 
in the nature of ‘‘ what is chemically required to free’’ 
the phosphorus and sulphur. What these are is beyond 
our present ken. 
§ 332. In Crrenot’s PRockss* iron ore was deoxidized 

b The published account of the results is so astonishingly bad that one wonders 
whether there is not some clerical error, misprint, or obscurity. 

¢ British patents, April 18, 1792, No. 1869. 
d July 4, 1836, No. '7142. 
e April 8, 1856, No. 851. 
f Iron age, XLI., p. 722, 1888. 

& British patent 1590, a. D., 1856. My information is taken chiefly from Percy, 
Iron and Steel, 1864: Grateau, Rev. Univ., VL., pp. 1-62, 189: 5Bell, Manuf. Iron 

and St., p. 84 1884, and Hunt, Rept. Geolog. Survey, Canada, 1866-9, p. 288. Bell 
reports that the process was used in 1872 at only one establishment in the world. 
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by heating with charcoal in vertical retorts, w hose 1 upper 
part was of fire-brick and externally heated, the lower 
part being of sheet-iron and water-jacketed, to cool the 
sponge before drawing, and thus prevent reoxidation. | 4 
The operation was continuous. Chenot is said to have 
built a large furnace for the direct process in 1831. 

In his direct-heating method hot carbonic oxide was 
passed directly from a gas-producer through the column 
of ore, as in Gurlt’s process. 

TABLE 162.—CnENoT’s Process. 
eee : ~ aS 

| Indirect heating. Direct Heating 

| | | Per 100 of 
Per 100 pounds Per 100 of | merchantable 
ofiron in 55%) Per 100 of iron! merchantable | bar-iron, at 
ore, at Haut- jin 60°6¢ ore, at} bar-iron, at Laramede 

mont, | Baracaldo. Baracaldo, | (leaner ore), 

BRE MINOEL.. Soesscaccensé noone LS Eck eE Keaee SHEReOneS ; | 300 3°75 
Pe OR ONE MOR Ges san acsslsos scasatacccudaenskubanwsnne | 256 319 

RRO MID ois cia slcksckadeuscce | 160 220) 
Products..-, Blooms | 115 110 

{ Bar-iron, 100 | 100 

LONE <n habshaebcacsetscel | MMR. Ickskwotas aeckabos beapepebebenlesabebusesacne 
Chareoal for reducing. 64 99 
Coal for heating reducing-furna e... 175 | 0 
Charcoal for charcoal-hearth . .. 86 | 8s 
Sn IN cook). inca ichebecaeahs esieaebakoree= ; 100 100 

i |. eee | 325 287 

Chenot received a gold medal at the Paris exhibition 
of 1855, but apparently on questionable grounds. 

A. The indirect-heating process. 
I. The Furnace contained one or two vertical rectan- 

gular retorts of the following dimensions, 
Height. W ie a Length. Locality. Authority. 

1, 28’ O65 “Z : 6 6°74’ Hautmont. Grateau, Percy, Iron and Steel, p. 338. 
Brive vi 4’ 11706” p. 339. 
3. 33’ + i "" “9” Spain, 1872- 1, Manf. Iron and Steel, p, 34. 

The upper parts were of fire-br a and were heated by 
means of external flues. Below and forming a continua- 
tion of the fire-brick part of the retort were rectangular, 
vertical, water-cooled, sheet-iron ‘‘ refroidissoirs,’’ or cool- 
ers, which were, in the first of the above cases, 14’ 9°17” 
long. The bottom of a cooler was temporarily closed with 
removable grate-bars 0°79” apart. To draw a charge a 
wagon standing on a lift beneath the cooler was raised to 
the grate-bars ; these were drawn, the wagon descended, 
and ‘the sponge dropped into it, ‘the grate-bars probably 
being replaced as soon as the wagon was full. 

Il. The Process —Lump ore was broken to about 1°8- 

cubic-inch pieces: fine ore, sometimes mixed with reduc- 
ing matter, was agglutinated by compression. The ore, 
now mixed with say 60 pounds of charcoal per 100 of iron 
present, was char ged i in the retorts and there deoxidized. 
The daily withdrawal of part of the spongy iron from the 
bottom of the cooler caused the charge to descend, so that 

it remained three days in the hot part of the retort, and 
three more in the cooler. 

The sponge was worked into blooms in a charcoal 

hearth, or melted in crucibles. In the latter case it was 
first compressed into little cylinders occupying about one- 

- third of its original bulk, together with deoxidizing and 
carburizing matter, such as charcoal, wood-tar, resin, or 
fatty matter, and these were melted in common crucibles 
as in the crucible process. But as the sponge cylinders 
were bulky and the weight of a charge consequently 
small (40 to 55 pounds), the cost of this fusion per pound 
of ingots was excessive. 

While it was thought possible to reduce the iron com- 
pletely, this took much time, and it was found better to 
reduce it partially, and to select by hand the imperfectly 
deoxidized pieces for further treatment. 

Ill, The Loss.—At Baracaldo, 100 of iron in a 60°6Z ore 

vie ded 63°54 of blooms, the loss being +6°467, and 55:2 
of bar-iron, the loss being 44°75% 

IV. Fuel.—For reducing 100 of iron from the ore about 
48 pounds of charcoal were used at Hautmont and about 
3) pounds at Baracaldo. 

For heating the retorts 157 and 96 pounds of coal were 
used at these two establishments respectively, per 100 
pounds of iron in the ore. 

V. The Labor in producing sponge was about 3°7 
days per 2 240 pounds of iron in the ore, or 165 per 100 
pounds, 

Bell* estimates that the loss of iron is 3°5 times and the 
cost for fuel 2 3 times as great in producing bar-iron by 
Chenot’s process as in making rolled steel by the blast- 

furnace and Bessemer processes. But it is more to the 
point to compare the cost of 100 units of iron available for 
the open-hearth process in sponge and in scrap-iron. 

B. In the direct-heating method the heating was done 
wholly by the hot reducing gas, and the total fuel-con- 

sumption thereby greatly lessened: but as the reducing 
gas was made wholly from charcoal, somewhat more of 
this fuel was needed than in the indirect-heating method, 
in which the charcoal had merely to deoxidize: so that in 
the direct-heating method a given weight of coal is re- 
placed by a much smaller one of charcoal. It would thus - 
depend on the relative prices of these fuels whether this 
would effect saving. In the cases here given one part by 
weight of charcoal appears to replace five of coal, which, 
considering that a leaner ore was used in the direct- than in 
the indirect-heating method, would indicate a decided ad- 
vantage for the direct-heating method : but we cannot be 
sure that other conditions were alike in these two cases. 
§ 333 A. Buatr’s Procrss."—As the success of the open- 

hearth process promised a demand for iron sponge, Blair 
made strenuous efforts from about 1871 to 1878 to bring 
Chenot’s process to a commercial success, introduced im- 
portant improvements in heating the ore, and hastened 
the reduction by the addition of lime. The process has 
been abandoned. 

I. The early furnace, Figure 136, like Chenot’s in its 

general features, had three vertical retorts completely 
filled, above with charcoal and ore, below with spongy 
iron. The upper parts were made of tongued and grooved 
fire-bricks, and heated externally by gas introduced 
through the pipes OO; their lower parts or coolers were 
of sheet-iron water-jacketed (K). At the top was a 
cast-iron thimble C heated internally by gas introduced 
through a central pipe, and by the carbonic oxide gener- 
ated by the oxidation of the carbon of the charcoal by the 
oxygen of the ore. At the lower end was an external 
sleeve LL, usually luted, but raised at intervals to allow a 
little of the sponge to slide out. 

Il. Zhe Process.—The ore, in lumps two- inches thick 
or less, mixed with 33 to 44 parts of charcoal per 100 of 
iron, was charged in the four-inch annulus between the 
thimble and the sides of the retort: here lying in a thin 
sheet, it was quickly raised to redness by the heat trans- 
mitted through the walls of the thimble and those of the 
retort. Thus one of the great difficulties,—heating a thick 

@ Prin. Manuf. Iron and Steel, p. 34, 1884. 

bU. S. patent 126,922, May 21st, 1872: Trans. Am. Inst. Mining Engineers, 
IL., p. 175, 1874: Journ. Iron and Steel Inst., 1878, L., p. 47, 1875, I., p. 177: 

Eng. Mining J]., XVII., June 6th, 1874. Bell, Princ. Manuf, Iron and Steel, p. 

34, 1884, 

(To BE CONTINUED. ) 
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body of ore to the middle, was met simply : but some still | capacity of 60 tons of sponge per 24 hours was estimated . 
more economical plan seems needed, such as preheating the | by Holley at $75,000. 

ore by direct contact with fuel in a kiln, whence it could} IJIi. The later Furnace.—Blair discovered that the addi- 
be drawn directly to the reducing retort while still red-hot. | tion of say 5% of lime to the ore greatly hastened deoxida 

4g sponge was drawn from the bottom, the whole con- | tion—the alkaline earth it has been conjectured favoring the 
tents of the shaft sank, the now hot ore from the pre-| formation of cyanogen. It was now found that the thimble 
heating annulus into the body of the retort, the sponge at | arrangement could not preheat the ore as rapidly as it 
the bottom of the retort into the cooler. The height and! could be deoxidized in the retort proper: to hasten heat- 
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Figure 186.—Blair’s Earlier Sponge-making Furnace, Heating by Transmission. Figure 1:7,—Blair’s Later Sponge-making Furnace with Dit Heating. 

compactness of the column was thought to prevent air)ing, the single-retort furnace shown in Figure 137 was de- 
from entering beneath when the sleeve L was raised. signed. In this the ore was mixed with charcoal as 
A retort 4’ 6” in diameter and 40’ to 50’ high turned out | before, but was heated wholly by a stream of hot carbonic 

about two tons of sponge per 24 hours. This wouldimply | oxide and nitrogen from a coke-burning gas-producer C. 

that the ore remained The gas passed up around the retort D, entering at the 
in the preheating annulus about - - - - - 05 days. | point E where, by narrowing the retort, anannular ring was 
“brick retort - - - ---+--- 7 ‘* Jleft, permitting the gas to enter the ore-column on: all 
‘cooler - - - (ime BO om ‘* |sides. The charcoal was relied on for the deoxidation, 

—— though doubtless the carbonic oxide took up more or less 
11-5 days.joxygen in passing through the ore. The sponge was 

The cost of a Blair sponge-making plant with a daily |cooled as before in a cooler, F. 
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Just how much the presence of lime hastened operations | \. Further Treatmext.—The sponge when drawn from 
cannot be readily determined. Ireland stated that insuch 
a retort 16’ high, its inside diameter being /’ above and 
6’ 6” below, and the total height of the structure 36’, about 
200 tons of ore could be deoxidized per week, which implies 
that about a day was occupied in deoxidizing and another 
in cooling, so that the presence of lime hastens deoxida- 
tion sevenfold. But Mr. Morrison Foster informs me that, 
‘while the use of lime was undoubtedly an improvement, 
yet operations were not carried far enough in a practical 
way to justify the establishment of a basis for working.’’* 
Iam confident that Mr. Ireland is mistaken. ‘To increase 
the cooling surface he would have several narrow coolers 
instead of a single wide one, beneath the brick part of the 
retort. 

Clearly most if not all the sulphur of the coke must in 
this arrangement be absorbed by the iron sponge: but it 
would seem possible to intercept it by placing between 
the gas-producer and the retort a thin column of some 
absorbent, such as lime, or iron sponge itself, through 
which the producer-gas would pass. 

In case the producer-gas heated the ore at the point E 
too highly, it was cooled by diluting it with the cool gas 
escaping from the top of the retort at G: clearly this 
escaping gas, owing to the presence of the charcoal in the 
ore column, would be chiefly carbonic oxide and nitrogen; 
or, in other words, the producer-gas would be little altered 
in composition in passing through this column. 

iV. The product was cold spongy iron, preserving 
roughly the shape and size of the original lumps of ore, 
and apparently unimpregnated by carbon. The tempera- 
ture in the hot part of the retort was probably rather too 
high to favor considerable carbon-impregnation, which, as 
we have seen (p. 120), almost ceases when the temperature 
rises to bright redness: but in cooling the spongy iron 
must pass very slowly through the range at which carbon- 

impregnation occurs rapidly, and it must still be sur- 
rounded by an atmosphere of carbonic oxide. Yet, 
though I conducted the process for some time, I was 
never able to assure myself that the sponge contained 
carbon left by impregnation. 

The deoxidation could be made very thorough : accord- 
ing to Blair 95 to 98% of the iron was deoxidized. 

& Private communication, March 22d, 1889. 
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Tas_e 162A.—Loss IN THE OpEN-HEARTH STEEL Process, Usine lron SPonee. 

the reducing furnace was quite cool so that it did not 
reoxidize. It was squeezed under a pressure cf 30,000 
pounds per square inch into cylindrical blooms t” in 
diameter and from 12” to 13” long. These could be either 
thrown direct into the bath in the open-hearth furnace, or 
preheated in an auxiliary furnace. In later practice only 
the fine sponge was compressed, the lumps being shovelled 
into the open-hearth bath either withort previous prep- 
aration, or after balling in a preheating gas-furnace. 

As rich ores containing about 63°6% of iron and hence 
about 9% of gangue were used, the quantity of gangue to 
be melted in the open-hearth furnace was not excessive, 
its heat-capacity being probably about one-quarter of that 
of the ironofthe sponge. The consumption of fuel in 
melting was indeed very moderate, only about 400 pounds 
to the ton of steel I am informed by Mr. M. Foster. 

VI. Carburization.—Believing sponge cheaper than 
cast-iron, Blair would lessen the proportion of cast-iron to 
sponge used in the open-hearth process by carburizing 
part of the sponge, either by inclosing charcoal or tar in 
the blooms, perhaps together with some accelerating (e. g. 
cyanogen-yielding) matter: or by passing through the 
reducing retort gaseous hydrocarbons, which he says 
would carburize the sponge. 

In actual practice Blair used tar-plugs, 7. e. cylinders of 
sponge compressed with &% of their weight of coal-tar, for 
part and sometimes for a large part of the cast-iron of the 
open-hearth charge. In one case the proportion for cas?- 
iron was only 14:05% for the average of a week’s work, 
and in two heats it was only 10% of the whole charge. 

The loss chargeable to the sponge-making process is noi 
easily arrived at. As Table 162A shows, 100 parts of iron 
in the charge yielded about 91% of ingots and scrap in 
eleven charges selected at random by Bell, and about 857 
of ingots and scrap in 428 consecutive heats. Uf, however, 
we follow the usual course and reckon the loss on the 
gross weight of cast-iron and scrap charged without de- 
duction for non-ferrous substances which they contain, 
nd on the iron actually ia the sponge, the loss rises in 

these two cases to 14°62 and 19°90% respectively. 

In the third schedule Bell finds the loss 15°834 reck- 
oned in the former way: if reckoned in the latter way it 
would rise to 19°417%. Without disputing Mr. Bell’s data 

Allowing for impurities in pig-iron and scrap. | Reckoned on gross weight of pig and scrap, but on actual tron-content of sponge. 

| 11 heats selested by Bell, | "428 consecutive heats, | “Data given by Bell, | 11 heats selected by Bell. | 428 consecutive heats, Data given by Beli, 
i = Ill. i Il... III. 

7 : | | Weight Weight | Weight 
| Gross 3 Fe. Weight Gross %Fe.| Weight | Gross | % Fe.| Weight Gross % Fe Fe Gross ¢ Fe Fe Gross % Fe Fe 

weight | F weight. Fe, | Weight Fe, Weight, |taken as| taken as) Weight. |taken as| taken as oe. taken as) tal en as 
Je wate aie. "Ns is inal pice cae oa et | salcsssigpiiais| chappeseiateiatndeinints 4 lictigelaapialale pea snapiist 
Se 23,816 | 94 | 22.387 | 1,000,632 94 940,594 860 94 338 | 23,816 100 23.816 | 1,000,632 100 1.000.632 | 860 100 860 

( 13,255 ) | | | | | ( 13,255a | | 
BRORID cece ess>snsens ~ 105000 +) S85 Eh 1,137,090 | 470 90 423 10.500b >) 85 | PRP aakansbaeuloab nase? 1,157,090 | 470 90 423 

{ 8116 J | 8,116¢ 
. : . | 
pees — } 14,161 | 90 | 12,745 | 843,442] 90 759,098 60 90 D4 14,161 100 14,161 | $43,442 | 100 843,442 60 100 60 

ns 1c ee 

Spiegeleisen.... ss ee ee 7,531 89 | 6,025 | 213,358 so 170,686 110 | 80 88 7.531 100 7,581 | 213.358 | 100 213,358 110 100 110 

POOR, pn doceGs is wenolss conelssensunt 15,551 | 20 OF So wcheeb siaeabhulbsnendosiieseuxesbere feegeeeas Sced paameeee } 15551) 100 15,551 
| eakaiteeniaiintmatl alata a aaa } a ci 

BU nicasssees os te ad | WRREE Bae Acs Use ROIO.BIS 1... 000 sa ...| 903 | sie tnumeons WR Re cneinancdiesesuss RP Aan dcuewislscvensss 953 
Total steel made....)..........0. oo] 61,870 ].....cccc-Jeveeee| 2,571,353 | 768 99 TOD |... .ocveeseee Lixasubae 61,870 |...... | Pa ieee a Gee Bases ccckas 768 

| | — -—-—-—— | se _— —_— — 
SR Se eoen sic pekeres ty ves Ue yeheeR Enews | 6 pea. ee ea SRO Nevesssentoessas IS Ao hewescal nanseee DOPE Nieencscnceloausecns CFO Fo cessnsds cc 185 
ReRR Aer bo cun accor, Cote teal i eee x |rveees 14°59 S ueeke 15°83 |cttretetese|eeteeees | 14°62 | Lea hebeuee | Seseeuet SPM Eo awed ncsocon 19°41 

| | | 

a Tar plugs, t. e , cylinders of sponge compressed with 8% of their weight of tar. 
b Hot sponge, 
e Cold sponge. 
In case of the sponge, the loss here given is of course the total loss from ore to ingots. 
I. “Mr. I. Lowthian Bell and the Blair Direct Process,’’ Pittsburgh, 1875, 

took as 100¢ iron. 
II. M. Foster, Vice-President of the Blair Iron and Steel Company, 
IiL. Bell, Principles of the Manufacture of Iron and Steel, p, 36, 1884, 

Private Communication, Mareh 22d, 1888, 

Mr, Bell made the loss 20°01%, apparently through omitting to allow for the impurities in the sponge, which he 

428 heats, between August, 1874, and Oct,, 1875. 
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Iam ata loss to find what they refer to. The weight of | Schedule III. of Table 162 A imply that the sponge lost 
steel scrap is but one-sixth that of the pig-iron charged, 24%. Thus: 
while a very different ratio exists in the data previously 360 of cast-iron at 85% yielded - - - - - 306 
discussed by him and in those given me by Mr. Foster. 60 of scrap-iron at 85% - - - - - - - §/ 

In formerly discussing this process Mr. Bell arrived at|110 of spiegeleisen at 75% - - - - - - - 82% 
the loss by adding to that actually arising in the open- a meme 
hearth melting the loss previously experienced on the steel ees) Fe : Pie bounis 
scrap charged. While doubtless quite proper for the Balance of yield to be credited tosponge - - - 320°5 

special conditions which he had in mind, this is wholly | Teelyild- 2 - es se ee ee 760 
misleading in determining the loss between ore and ingots | ; 

|Sponge contained - - - - - - - - - 4233 
by the sponge-making and open-hearth processes com- | IL ona 

OSS On sponge = 24°23G - - - - - .- + 102% 
bined. Scrap steel charged represents runners, gates, 
fountains, crop-ends, sloppings, skulls from previous, Yield of sponge as above ; _ B290°5 

meltings, scrap purchased in the market, and what. 
not. The first group simply represents unmerchantable | —————— 
castings. The proportion of the castings which is mer- Indirect heating 

zs ee a ss per 100 lbs. of iron in ore. 

chantable should, with equally skillful founding, be the 
same whether the molten metal be made from sponge or 

TABLE 163,—B.Lair’s Process. 

7 Bell, | Foster, 
i } If. 

old rails or pocket-knives. It is dependent not on the | Set contege of iron in ore........ -....--.seeseseeesteeeeeeeeeee: “hee Lae 
a : ‘ es ira Gs nasa thes sess shen kve-nriesenaerrakeeeaents — pieseaens ey 

source of the materials charged in the open-hear th pro- | oo se for hes ating the retorts... ......ss..s ae ab Cajnande 33 150 44 * 
29 Ct] , ate ‘ Labi Mili daic cians ao eSesdes Meedae o4haer eas Capen ounane reas 5 WBE Nessecce. 1°4 

cess, but on the mode of casting the pr oduc ts of that pro- | Cost of emis Nea rdinn a eaeaits eae Mh mae bin ara maseihe eR emard a delnnals $0.12 + 

cess and the skill of the workmen in casting. Output of sponge per retort per week, tons. i... eee cle pesos | M4 | Ws 

In comparing the direct and indirect methods of steel-| 4. Biair, Trans, Am, Inst, Min, an IL., p. 175. 1874, These are expected results. 
° . . EX. Bell, Princ. Man. Iron and Steel, p 34, 1884, 

making it should be neglected quite as we neglect the loss; 1. Report of the Blair Iron and Steel Company, January ist, 1875. The data are given as 
. ose. : . e ‘ the actual working resuts obtained at Glenwood, near Pittsburgh. 
in mining or in ore-dressing, as foreign to the subject. | —WW—___ ———————_ 
Whether he has included it in the data of Schedule III. Comparing these numbers with those in Table 162, we 

I know not. see that Blair lessened the consumption of fuel for heat- 
The proper way to arrive at the loss appears to be to jing greatly, but not for deoxidizing. As regards loss no 

deduct from the total loss that properly chargeable to safe comparison can be made: for while Blair’s loss from ore 
the cast-iron and scrap used in the peocees, and to charge to ingot was much less than Chenot’s, we cannot tell how 

the rest against the sponge. But it is not easy to decide | much of the difference was due to better deoxidation, and 
how much is chargeable to cast-iron and scrap, for this | how much to the smaller opportunity for reoxidation in 
depends greatly on the skill with which the open-hearth 'melting in the open-hearth, in which Blair's sponge was 

furnace is managed, and, as I know well, this particular ‘treated, than in the charcoal-hearth in which Chenot’s was 
open-hearth furnace (Franks) was not well managed. balled. 

The loss in what I believe to be the first 37 heats made| The consumption of fuel and the cost of installa- 

in this country (in 1870) by the open-hearth process, in|tion per unit of product were not immoderate. I have 
regular working, was 16-637." attributed the failure of the process less to its being in- 

Blair claimed that the loss in using scrap, blodms and|applicable to existing conditions than to injudicious 
cast-iron was 18°37% in American practice at the time | management, in carrying out avoidable experiments (as if 
when the result obtained in Table 162A were obtained. |the unavoidable ones were not burdensome enough), and 
M. Foster claimed that the loss by the pig and ore pro-|to certain misfortunes for which the management seemed 
cess was then 18°4%. According to notes which I obtained |jn no way to blame. 

from Mr. Holley the loss at Landore by the pig and ore; B, Yates’ process” appears to be identical with Chenot’s 
process was about 22% in 1874. The loss is much less at indirect-heating process. 
present. Bell took it at 6% for comparison with Blair’s| ©. Jn Trosca’s process® ore was reduced by contact 

work: but Iam sure that a loss of 6% represents much|with carbonaceous matter in externally-heated vertical 
better open-hearth practice than Blair’ s, and that this|retorts: the resulting sponge was removed in an air-tight 

number is not fair. Holley reported that the loss in the|buggy. 
Pernot open-hearth practice was 5:94% in 1876 and 4°3%in| ). In Clay’s* original process walnut-sized lumps of 
1878: and that the loss at Terre Noire and Creusot was 5/|ore were deoxidized by heating to bright redness in clay 

and 6% respectively in 1878. retorts, etc., with one-fifth of their weight of carbonaceous 
The loss is usually heavier on the gross weight of cast-| matter: the resulting sponge was immediately balled in 

than on that of scrap-iron, owing to the much smaller|,q puddling furnace, with or without some 5% of coke, 
proportion of iron initially present in the former material. | hammered, and rolled into merchant iron. The process 

From personal knowledge of the operations at Glenwood failed, chiefly because the reduction was very slow, and 
I do not believe that the loss on the cast-iron was less than | because the iron was often very redshort. We may sur- 

15% of its g oss weight. If we adopt this number and | mise that the gangue of the ore was often imperfectly 
assume that the scrap (which in this case appears to have | Peo re “—* 
been especially impure, having by Bell’s estimate only 90%) Berg. und Hiitt. Zeit., XXV., p. 398, 1866. 

4This description is condensed from Percy, Iron and Steel, p. 330. Clay’s 
O 

oO 7 

f iron) also lost 15%, then the data given by Bell in British patent was 7,518, Dec. 19th, 1837. Percy's description indicates that the 

@ From notes which I took in 1870, ‘when attached as a student to the open- | sponge was taken hot to the puddling furnace: according to Kerl it was cooled: 
hearth plant of the Bay State Iron Company, during this early practice. ! before the transfer. (Grundriss der Eisenhiittenkunde, p. 266.) 
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tiuxed, so that it formed a slag which was difficultly raised to the welding point by hot blast and hot water- 
fusible, hence was expelled with difficulty, and, present gas blown through the tuyeres: the spongy iron is balled 
in excess, made the iron redshort or rather slag-short. through working openings, and the balls are drawn from 
Heavy waste of iron doubtless weighed against the pro- the fore-hearth A on lifting the door B. 
cess. The distinctive features are substitution of hot gas and 

E. In Rentow s process* ore was deoxidized by heating air for part of the more costly charcoal; the fore-hearth A, 
in contact with coal in a vertical retort, at the end of a'and the door B, which permit forming and drawing the 
puddling furnace, by whose waste gases the ore was heated, balls without allowing the superincumbent charge to slide 
and in which the spongy iron was balled prior to shingling. down as in Husgafvel’s furnace. 
To make a ton of blooms required, 
25 tonsoforeat$4- - - - we se $10.00 

hboet SG temsoieml- - « <« = « = »« 9033 

Welding, working, $5, shingling, $1.50, labor, $3 9.50 

$29.63 | 

F. In Wilson’ s” process coarsely pulverized ore with’ 
20% of charcoal- or coke-dust is heated to 800°@1,000° F. | 
(427°@538° C.) for twenty-four hours in vertical retorts | 

(C, Figure 138) at the end of a puddling furnace, by we 

as 

Figure 140,—Schimidhammer’s Continuous High Bloomary (Stiickofen), 

§ 335. Tue Du Puy procrss® uses a thin sheet-iron 

through Stack ‘instead of a clay retort. The sheet-iron conducts heat to 
a |the charge much more readily than fire-clay, but of course 

‘lasts but a single heat. It welds to the spongy iron and 
is hammered, rolled, or melted with it as the case 
may be. 

| About 116 pounds of ground iron ore, mixed with carbon- 

saceous matter for reduction and with suitable fluxes to 
scorify the gangue, is inclosed in annular sheet-iron (No. 26 

| gauge =0°018” thick) canisters about 13” high, 15” in diam- 
B, Central Up-take flue © © n ree a ¥ z : oS - . 

C,C, Retorts eter outside, 6” in diameter inside, and weighing 6 pounds. 
D, Chute from Retort to Balling Furnace tes > rs z 

E,E, External Down-take-flues to Chimmtey The charged canisters are heated to bright whiteness (a 
welding heat) for from 53 to 10 hours on the coke-covered 
hearth ‘of a common open reverberatory furnace. The 
reduced metal, still in its canister, may, according to Du 

Puy, be converted into muck-bar by hammering or squeez- 
ing and rolling, then cut up and treated by the crucible 
process ; may be charged at once in the open-hearth pro- 
|cess with or without (7) cast-iron: or may be melted down 
| with cast-iron in the furnace in which it has been re- 
duced. 
_ Ina tableof results given, from 71 to 86 or on an aver- 

whose waste heat they are heated externally. The par- age 78°5 pounds of muck-bar or blooms were recovered. per 
tially deoxidized ore is then dropped into a second hearth! 100 pounds of iron contained in the ore: so that a 116- 

of the puddling furnace, and after twenty minutes more pound charge of 67% ore would yield 61 pounds of blooms : 
is pushed into the hearth proper, where it is balled. or, deducting the six pounds of canister, 56 pounds. Thus 

G. Roger s® would heat ore with coal in a rotating retort: for every 100 pounds of blooms we have to sacrifice 10 

above a puddling furnace, into which he would drop the pounds of thin sheet-iron on which has been put the ex- 
resulting sponge. 

Figure 138.—Furnace for Wilson’s Direct Process, 

: : pense not only of rolling down to No. 26 gauge, but of 
> Sis xp ¢ , - ‘ ° . ° fs § 334, SUMMIDHAMMER,“ apparently following out the working into canisters. The cost of the canisters alone, 

idea of the Nyhammar furnace, §324, proposes the continu- judging from Mr. Du Puy’s data, should have been at 
ous stickofen shownin Figure 140. The shaftis charged least $7 @ $8.50 per ton of muck-bar. 
continuously with ore and enough charcoal for deoxidation: Tf charcoal were used the cost for reducing fuel would 

the ore is deoxidized during its descent: the temperature is be considerable: if either anthracite or coke the sulphur 

@ Condensed from Percy, Iron and Steel, p. 334. The process was patented in, Of the fuel would contaminate the iron. 
1851 in this country. ; ‘ ie al ae “thi tag ey Sa ee a ON | The phosphorus of the ore of course remained within 

¢ Berg und Hiitt. Zeit.. 1862, p. 341. | e Metallurg Rev., I, p. 486, 1878, Journ. Frank. Inst., CIV, p. 377, 1877; 
d Stahl und Eisen, V1., p. 465, 1886, i CVi., p. 404, 1878; July, 1881. 

Perera 
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the canister. If the mass were rolled to muck-bar and if] project even twenty-one years ago. ‘l’o maintain these 
the slag were sufficiently basic, owing to scorification and| hoppers, exposed thus in an open-hearth furnace ; to heat ° 
loss of iron, some of the phosphorus would be eliminated | these thick bodies of ore through and to deoxidize them 
as the slag was squeezed out in roiling or hammering. | at their necessary low temperature in any reasonable time; 
But this rolling or hammering involved expenseand further} to keep this open-hearth furnace waiting while the charge 
waste If the canisters were charged direct into an acid|of ore was deoxidizing ;—well, well! To-day’s folly is 
open-hearth furnace, the phosphorus of the ore would enter | wiser than yesterday’s wisdom. 
the iron. Metcalf gives the following composition of ex-|_ B. Ponsard‘in like manner would place several fire- 
tremely redshort wrought-iron made by this process.* clay retorts 8” in diameter and 40” high in a reverbera- 
Silicon. Sulphur. Phosphorus. Oxide or cinder. | tory gas-furnace, their mouths being fitted into openings 

"460 ‘027 "010 ‘796 in the roof, their lower parts open or perforated and rest- 
Later, dispensing with canisters, Du Puy moulded|ing on the hearth, which had gutters leading to a central 

ground iron ore with charcoal, clay and lime into pipes, sump. In the retorts is charged ore with flux and about 
18” x 8”, which he heated and balled in open reverbera- 12% (!) of carbon for deoxidation and carburization. The 

tories, with prohibitory loss of iron, 40 to 50%. reduced iron, melting, runs through the holes in the 
§ 337. MusHET® would deoxidize iron ore with carbon- bottoms of the retorts and collects in the sump. 

aceous matter in crucibles, and immediately melt the} Ponsard claimed that for producing one ton of cast- 
deoxidized iron. His process has already been discussed, jron in this apparatus one ton of coal sufficed for deoxida- 

(§ 315, C. TT). tion, carburization, and melting. This process is open to 
§ 338 A. StemeEns, in one of his early direct processes, | the same fatal objections as Siemen’s. Indeed they seem 

would suspend two cast-iron retorts or hoppers AA, with! jdentical. Which was the prior invention I know not. 
fire-clay ends, above the laboratory of an open-hearth| g 339 A. For PREorprraTinG Copper’ from its solutions 
steel-melting furnace, Figure 141, spongy iron was used as early as 1837, and has been used 

in later years. Iam informed that its use is now aban- 
doned. Three tons of ‘‘purple ore’ (the residue from 
leaching copper from roasted cupreous pyrites), with 18 
cewt. of coal which has passed a screen of eight meshes to 
the linear inch, is heated to bright redness ina 6” layer on 
the 22’ x 8’ hearth of an open reverberatory furnace with 
tightly fitting doors and a very, say 4’ 8’”’, deep fire-box (to 
yield a so-called reducing flame), for from 9 to 24 hours, 
during which the ore is turned twice or thrice. The spongy 
iron is then drawn through holes in the hearth into tightly 
closed, wheeled sheet-iron boxes of 12 cubic feet capacity, 
where it cools for two days. For heating, 15 cwt. of coal 
are needed per ton of ore, or altogether say 159 pounds of 
coal per 100 of iron in ore. The composition of the copper 
precipitated by this sponge is given as 67°5% copper, 5°15% 
ferric oxide. If this is the usual composition, it would 
indicate that the spongy iron was surprisingly well deoxi- 
dized, probably 997 of its iron being in the metallic state. 

B. Harvey heated coarsely powdered ore with charcoal 
on inclined steatite shelves connected with a balling 
furnace, and heated by a passing flame. The deoxidized 
ore was transferred to the hearth of the balling furnace 
and balled. The process failed. 

C. Gerhardt bricked ore, flux and carbonaceous de- 
oxidizing matter with tar, heated these bricks in a pud- 
dling furnace, and there balled the resulting iron, using 
330 pounds of coal per 100 of finished iron.‘ 

§ 340. In THE Eames* or Carbon Iron Company’s pro- 
cess iron ore is deoxidized on the carbonaceous hearth of 

Fig, 141.—AN Earty Direct-Process FuRNACE oF C, W, SIEMENS. 

Around each hopper is a space heated by a regulated 
supply of flame from the open-hearth furnace: within it| 
a wrought-iron pipe supplying producer-gas for deoxidiz-| 
ing the ore. 

About 28 pounds of charcoal is charged through each 
hopper, and on this sufficient ore to fill the hopper com- 
pletely. Producer-gas is then injected ‘through the pipes 
in the center of the hoppers, and deoxidizes the ore which 
has meanwhile been raised to redness by the heat con- 
ducted through the walls of the hoppers. About halfa ton 
of pig-iron is charged on the open-hearth : melting, it dis- 
solves the lower end of the columns of more or less com- 
pletely deoxidized iron, with a rapidity whichis only limited 
by the time needed to deoxidize the ore in the hopper. 
Sufficient sponge having been thus melted off in three or 
four hours, charging ceases, the remaining ore in the 
hoppers sinks, a clay-coated cast-iron cover suspended by 
strong wire descending with the ore-column, so that the 
flame may not enter the empty hoppers. On this cover is 
placed the charcoal and ore of the subsequent charge, 
eventually lowered by cutting the wire. The charge 
already melted is brought to theright degree of carburiza- 
tion, and, after an addition of spiegeleisen, is tapped. 

To-day we wonder that a man of Siemens’ genius and 
judgment could have seriously entertained so crude a 

a Trans. Eog. Soc., W. Penn, p. 218, Mch. 16th, 1883. 

b British patent, Nov. 13, 1800, No. 2,447. > 

¢ Lecture before Fellows’ Chem. Soc., May 7th, 1868, 

an open reverberatory furnace, by means of graphitic 
anthracite or ‘“‘retarded coke,’’" with which it is mixed. 

ad British Patent 2,334, July 24, 1868;T. S. Hunt, Geolog. Survey Canada, 

1866-69, p. 292; Comptes Rendus, LXIX, p. 177, July 19th, 1868. Berg und 

Hiitt Zeit , XXVIII., p. 415, 1869. The numbers here given are Ponsard’s. 

e Lunge, Sulphuric Acid and Alkali, I., pp. 615-21, 1879, gives drawings of the 
apparatus and details of the treatment. 

f Berg und Hiitt. Zeit., X XXIII, p. 183, 1874. 
Trans. Am. Inst. Min. Eng., XVI., p. 708, 1888. Iron Age, XLI., p. 349, 

1888. A. E. Hunt, private communication. U.S. patents 318,551 to 318,554, 

318,605 to 318,607, 318,609, May 26th, 1885 : 396,992, Jan. 29, 1889. 
h ** Retarded coke ” ie eoke mixed with milk of lime, so that it offers very little 

surface for oxidation. 
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These reducing agents, in that they themselves become! fettling and charging take 20 minutes more, so that the 
oxidized only very slowly, indecd reduce the iron less total length of the operation, when balls for the open- 
rapidly than charcoal or common coke; but after re-| hearth furnace are made, is three hours, and six 1,600- 
duction is effected they resist oxidation and so persist and | pound heats are made per reducing furnace per 24 hours. 
remain to protect the reduced iron from reoxidation : and 
as the difficulty in direct processes is not so much in the 
reduction as in preventing reoxidation, the idea is reason- 
able. Indeed, 1 think it likely that the substitution of 
graphite for charcoal has diminished the loss of iron.* 

I. The furnace now used is an open reverberatory 
measuring about lo” from roof to hearth, and fired with 
natural gas at both ends, the products of combustion 
escaping through a flue in the middle of the roof. The 
hearth is about six feet wide and fifteen feet long, and has 
a layer of graphite from four to six inches thick on its 
upper surface. Eames recommends a graphite-iron bot- 

tom prepared as follows :” 
Lumps about one foot thick of the graphitic anthracite of 

Cranston, R. I., are set in a single layer on the 
hearth ; the interstices are filled with ground iron ore ; 

the whole is covered with a layer (2” to 4” thick in the 
middle, 3” to 6” at the side) of wheat-grain sized anthra- 
cite: this is dried by gentle heating; on it is placed a 
half-inch or inch-thick layer of ground iron ore; the 

temperature is gradually raised during from three to 
five hours to 1,371° C. (2,500° F. bright whiteness) to 
deoxidize the ore and later to soften the mass. ‘The 
hearth is then rammed solid witha heavy dolly. Theiron 
ore, or the iron reduced from it by the surrounding carbon, 
is said to strengthen the hearth greatly. A graphite-clay 
hearth is said to be readily indented, a pure graphitic-an- 
thracite hearth to flake and get mixed with the sponge-balls. 

Il. Reduction.—2,240 pounds of dry rich ore (say 627 
of metallic iron) and 550 pounds of graphitic anthracite 
containing 78% of carbon, are ground to pass a screen of 
sixteen meshes to the linear inch, mixed with enough 
water to render the mass slightly plastic, and spread in a 

four-inch layer on this hearth. The carbon is not quite 
enough to deoxidize the whole of the iron by the reaction 

Fe,O, +3 C = 2Fe + 3 CO, 

so that some of it appears to be oxidized to carbonic acid 
by the ore. ‘The doors are closed and luted, and the fur- 
nace is now heated with a so-called reducing flame. 

20 m.: The charge has shrunk to a thickness of 2” ; 
temperature incipient redness, say 538° C., 1,000° F. 

1 hr.: the charge has shrunk to 1°3’”: beads of iron are 

seen on its surface. 
| hr. 830 m. : the charge has shrunk to 1” : begin working 

into balls say 20” in diameter, and weighing from 85 to 
185 pounds each. ‘Temperature not above moderate red- 
ness, 816° C., 1,500° F. 

If the balls are for the open-hearth, balling takes but 
30 to 40 minutes; if for rolling, an hour, as in this case 

they must be brought to a welding heat. Thus the last 
ball is drawn at 2 h. 40 m. and 3 h. in charges for 

the open-hearth and for rolling respectively. Repairs, 
a'{his substiiution seems to about balance tbe excess of the oxidizing tendencies 

of Eames’ open reverberatory over. those of the charcoal-hearth and shaft-furnace, 
for the loss ot iron is about the same asin the American bloomary and in Hus- 
gafvel’siurnace. (Cf. Table 154, p. 268.) Eames’ loss, 217%. is, indeed, from ore 
to ingots, that of these other processes only from ore to blooms, in remelting 
which a further loss would result But these blooms have been made at a high 
welding heat, and hence with greater loss than if, as in Eames’ process, the heat 
merely sufficed for making loose balls for the open-hearth furnace. If graphite 
bas real advantages, a shaft-furnace like Schmidhammer’s seems better for using 
it than ap open reverberatory. 

bU.5S. Patent 396,992, Jan. 29, 1889. 

Ill. Further Treatment—The sponge balls, like those 
produced in other processes, may be hammered or squeezed 
and rolled to muck-bar for use in the open-hearth or the 
crucible process; or they may be charged while still 
white-hot into a bath of molten cast-iron in the open-hearth 
furnace. 

I\. Loss.—From Hunt’s data I calculate the loss in one 
reducing heat as follows : 

lron, pounds. 

2,978 Ore charged in reducing furnace, 2, 
pounds, at62%4= - - - - - 1,818 at 9:10 A. M. 

2,010 pounds of sponge-balls resulting 
were charged in the open-hearth fur- 
nace at 10:45 to 11:45 a. M. 
The open-hearth charge further contained 
Of pig-iron - - - - - - - 870 at 9:30 A, M. 
Of ferromanganese of 70% manganese 24 at 1:10 P. M. 

2,712 
Ingots produced 2,150, scrap 191 -  - 2,341 at 1:20 p. M. 

Loss - - - - - - - #871 
11% of loss is chargeable to pig and 

ferromanganese - - - - - - 98 

Loss chargeable to sponge process, from 

oretoingot- - - - - - 273 pounds, 
which is 15% of the iron contained in the ore. This 
way of calculating the loss, I think, gives us the most 
valuable results, since what we seek to know is, ‘‘ Assum- 
ing that the pig and ferromanganese lose the same amount 
when meltei with sponge balls as when melted with scrap, 
how does the loss on the sponge-balls themselves compare 
with the loss on scrap ?’ 

The loss reckoned on ore, pig and ferromanganese is 13°7% 
here, but in regular working the loss seems to be rather 

higher than this. With two 15-ton open-hearth furnaces 

using about 50 parts of pig-iron, 10 of scrap (both taken at 
their gross weight and without reduction for non-ferrous 
matter which they contain), and 40 parts of iron contained 

in sponge-balls, or altogether 100 parts reckoned in this 
way, 87 parts of ingots and scrap result, implying a loss of 
13%.° If, now, we assume that the pig-iron and scrap lose 

© 48 
100 

against the 40 parts of iron in sponge a loss of 13 — 4°8 = 
84 & 100 

8% by weight or 60 x parts, we have to charge 

8-4 parts of iron, or = 21% of the iron in the 

sponge. ‘That is to say, in the sponge-making and open- 
hearths processes combined the loss from ore to ingots is 
21%. This is decidedly more than in the combined blast- 
furnace and open-hearth processes, in which the total loss 
probably does not exceed 10 per cent. 

In making muck-bar the loss is still greater, as at the 
higher welding heat to which the balls must be raised 
oxidation is very rapid. Hunt reports that in one week 
three reducing furnaces made collectively 50 heats : 
Receiving altogether of ore 
This contained of iron 

SEND epSe Swed ecn eee ses send geeces as 112,000 pounds eee ee eeeesens 

ee ANS Se Soh RARE H0 69) Lee ReWoEb eS enbs abehGeee <cssbenneess 69,440 a 
There was produced EI 505545556 beb kanes hivetekwbvetha keke ochecc 44,810 a 
SIA, © NE NOT OM, 5 5a unebcubessuhs sph enpusbe aubbaioss«nasuexn arobaoee 24,630 = ** 

a The original contains an error, giving the loss as 29.714. 

¢ The loss on pig and scrap charges in this same furnace is 114, 
4A. E. Hunt, private communications, April 9th and 22d, 1889, 
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- Sapther gives the loss as Slhowe: 
100 of iron in ore yields of blooms 6’’ « 6’’ XK LO cccceserececerseeeerseees 80°6 loss = 19 a 

NO MOM HME oa cass cn sare sesnesTeweseda 12°34“ = 274 
SMITE HOM oa conc aca naceets oovseanstsdas 6S°51 “* = 31 “49% 

I a ee 0-015 of phosphor us, 
Ore for making 100 of muck-bar contains 0-148 * 

0-063 ** 

ina a reat described to me by avery trustworthy witness, | 
of 100 parts of iron in the ore charged in the reducing | 
furnace, 15-6 were removed in the slag of the same fur- | 
nace, (this slag contained 57% of iron), and 19°7 more ex- 
isted in the sponge-balls as oxide, so that only 61°7 of 
metallic iron in sponge-balls was recovered from 100 of 
iron in ore, a loss of 35°3%. 
about 62°61% of iron as metal 
these numbers are only rough approximations, owing to 
the heterogeneousness of the sponge-balls. Had these | 
balls been for the open-hearth furnace, part of this iron- | 
oxide would have been deoxidized by the 
con of the bath. 

and 19°7% as oxide: but 

TaBLeE 168B.—EAmeEs orn CARBON [RON CompANy’s Process. 

Dimensions of reducing furnace. 

Length of hearth SHAS RRS MING: “ans 09h 18S wale CGwE Darn cK we SURG eREeS Nssesedaeeeiare 15/ 
Width of heath,........... 6’ 
Ileight from hearth to roof, , 7 A aks na Is 

Length of campaign without serious repairs... o.oo... cc cc ccaccccsccscceecccescecese One year, 

Charge for one heat. 

Ore, kind 
“ percentage of iron 

weight “ 2,040 Ibs, 
0°04 

3 hours 
ED ME INNER hoe cog isc Sas arcicmcne sc seabocacwaboessane yeuenedoxes 

Rs RI ox. ions cas a anma unkind Fae biicies «cen sede ode salah ve khinencesonweeduen 
aE MUNIN ENMU ood 5 i ainia ce paic cicincrem aside ecikdalssiswite'$seeeeeeemetee 
Men employed per furnace per shift 
Shifts per 24 hours 

Output per furnace per heat. 

Pounds WRT NMI tacts aru'5 sacle a 91ao cash e eipioewsacctvin gadis Gon wai Ka dTS Swe auionieieleloaneds 
DERMIS re ae tar oc toe cat hohe Wadinanameawessaanbineun 12,800 

Outlay in reducing-furnace for 2 
subsequent open-hearth melting. 

Ore, pounds 
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Loss from ore to ingots 

Composition of sponge-balls. 
OM i ceekeausaceassacsesanie 

Coke or graphite............ 
Carbon combined with iron 
SUNN setae. «foie raceme bikes cornea gariesescleweonneaeaete sous 
en OE MONON re Shcc 5 <p on pes bpae ac ners een cia baa) ssieenGucinisanee nes sites 0°05 

,000 pounds of iron recovered as ingots in 

These data are communicated by Mr, A, E. Hunt, of the Carbon Iron Company. 

V. Dephosphorization.—Open-hearth steel made from 
these sponge-balls contains nearly the whole of the phos- 
phorus of the ore: but muck-bar made from them is. 
nearly free from phosphorus, having according to Hunt 
less than 0-015% of phosphorus from an ore holding 0°063%. 
The muck-bar, were there no dephosphorization, would 
contain 0°148% of phosphorus, so that 0-133 of phosphorus 
is removed per 100 of iron recovered, or 0°09 per 100 of 

iron in ore. 
The difference between the dephosphorization in ingot- 

and in muck-bar-making is clearly due to the general 
principle that in the direct process the dephospharization | 
and loss of iron usually go hand in hand. Balls for the 
open-hearth are made at a low temperature, with a flame 
but slightly oxidizing, and with rapid balling: little iron 
is oxidized, the mechanically inclosed slag is chiefly an 
earthy silicate, difficultly fusible, pasty, and hence but 
little of it runs out from the balls: most of it goes with 
the balls to the open-hearth furnace, whose siliceous walls 
give rise to an acid slag, and the phosphorus of the slag 
within the balls is reduced by the carbon of the bath as 
fusion proceeds. 

In making muck-bar, however, the higher temperature 
and the more oxidizing flame which it entails in the reduc- 
ing furnace, as well as the longer heating, oxidize much 
iron: the slag becomes basic and hence dephosphorizing, 

The sponge-balls contained j 

§ 341. 285 

~ | ferruginous and hence fusible: it melts and runs away 
from the balls both in the reducing furnace, in shingling 
land in rolling, and in running away removes the phos- 
phorus. The slag from the blooms contains, according to 
Hunt: 

MPO Soe sic Reale WEeue REE eran aku od Tee weae CAR ENE Ke ae Cade from 30 to 50 ¢ 
URNOL ef osanacdaccacssiecncwse ss eeen tnt ase oabeawinsataasane “* 24to 302 

| PNR ic - Dakida ce cstedarccaseasusiumacnddnanoniadeddnaas * O1 to O15¢ 

and is thus probably between a singulo- and a subsilicate 
in composition. This composition tallies fairly with the 
actual loss of iron and removal of phosphorus: thus, if 
iron and phosphorus are removed in the ratio 50 to 0°15, 
‘the removal of 0:09 of phosphorus per 100 of iron in the 
| ore, which as we have seen occurs, implies a loss of 30% 
of the iron of the ore, which is very close to the actual 
loss of 31°49%. 

§ 341. A. IN THE LATE SrteMENS Direcr* or “ pre- 
cipitation’’ process fine ore was reduced by coal, with 
which it was mixed and heated in a rotating furnace 
like a Danks puddler, the coal precipitating metallic 

‘iron from the molten ore. The resulting metal was 
eee as ” puddling, —— to expel _ one either 

sarbon and sili- | 

into aaeliantitine wrought-iron.” 
densed in Table 165. 

I. The plant for furnaces, crusher, hammer, etc., was 
estimated by Holley to cost $40,000 per 125 tons weekly 
capacity. 

Some ain are con- 

Il. The furnace, Figure 144, differed from the common 
rotary puddler chiefly in being gas-fired and regenerative, 
the gas from the producer d, passing through a flue g, en- 
closed between the regenerators 5 b, direct to the rotator 
'a, the air alone being preheated. The entrance for gas (6), 
and air (c) and the exit for products of combustion were 
at the same end of the rotator, leaving the other end free 
for charging and working. The ports were small, so that 
the velocity of the entering gas and air should suffice to 
throw the flame well towards the working end. 

The three-inch brick lining (which lasted months) was 
'glazed by heating with roll-scale, and fettled (say 24 to 6 
inches deep) with iron ore and a little coal, which reduces 
the ore slightly to a very refractory state. The ends ex- 
posed to the basic slags were sometimes lined with bauxite ; 
thorough lining occupied from 24 to 48 hours, fettling three 
to four hours. To make the charge roll rather than slide 
the lining was roughened, ¢.g., by ridges of fettling hold- 
ing a water pipe, which cooled and maintained them ; or 
by ridges of ore-lumps placed, after drawing the charge, 
in the still liquid slag, which was then chilled with water. 

Ill. The operation was divisible into there periods (1) 
heating and partial reduction ; (2), complete reduction and 
balling. In the first the temperature was relatively low to 
avoid fusion before reduction, and the rotation slow. In 
the second the temperature gradually became high enough 

. Min. Eng., 

Siemens, Jour. Iron and Steel 

| a Tunner, Metallurg. Rev., I. p., 575, 1873 , Holley, Trans. Am. Inst 

VIIL., p. 321, 1880; Maynard, Idem, X., p. 274, 1881; 

| Inst., 1873, L., p. 37; 1877, IL., p. 345. 

b Mr. J. Head informs me that the process was practically abandoned during the 
life of Sir William Siemens. The deoxidation was successful, but the reoxidation 

fatal. Private communication, Nov. 7th, 1888. 

c In 1877 Halley reported that ‘‘a charge * ** has been made in two hours twenty minutes. 

The time of the shortest*operation I witnessed was 234 hours. 

the time was 4 to 44% hours.” 

At Newton, two years ago, 
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Figure 144.—Rotary Gas Furnace for Siemen’s Direct Process. 

b Gas-port. 
h Regenerator. é€ na beg , , s a ce se ~9 . “ am flue. 

for balling, and the rotation faster. In both the atmos- 
phere was necessarily strongly oxidizing to iron and its 
low oxides. | 

Pea-sized ore, basic-slag-yielding flux (actually lime-| 
stone) and small coal were heated in the slowly revolving 
rotator with a pretty full air-supply. After 2.5 hours, 
reduction béing well advanced, the temperature and rate 
of rotation were raised, the slag began to form, accumulat- 

ing till, after another hour, it was tapped. After four 
hours, reductionbeing completed, the temperature was 
again raised and the rotation accelerated, then temporarily | 
arrested to permit balling by hand, and later to draw the 
balls successively. This done, the furnace was charged | 
afresh. The balls contained about %0¢@ of metalic’ 
iron, the blooms made from them it is said 99.7 per cent. 

(TO BE CONTINUED. ) 

e¢ Entrance-port for air and exit-port for products of combustion. 
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(Holley.) 

d Gas-producer. 

I deduce the following from Tunner : 

TABLE 164.—D1ary OF SiemMENs Direct Process: 'ToOWCESTER. 

Hours. Mi wor ES. | 

0 0 | Charge introduced : furnace stationary. 
0 5 2 12 to 15 revs. per. min. (?)a Full air supply to heat 

quickly. 
0 Heat bright red. Charge still dry. Much coal yet unconsumed. 

Ore hard, magnetic, partly metallic. 
2 30 The charge partly pasty. Heat raised. Some slag appears. 
3 0 Heat raised more. More liquid slag appears. 
3 30 The pasty mass begins balling. More slag forms. Rotate 

quicker. ‘Tap slag, for first time, completely. 
3 | ha Tapagain. Less slag. 
4 | 0 Heat raised to whiteness. Rotate quicker, stopping momen 

tarily to ball. 
4 s | First ball drawn. Shape and draw remaining balls. 
4 30 | Alldrawn. Charge anew. 

a This implies a circumferential speed of 320 to 400 feet per minute, or of a mile in 13 min- 
utes. Maynard reports that the speed of the Tyrone 11-foot rotators was one revolution in 15 to 
18 minutes, or a circumferential velocity of about 2 feet per minute. 

The most important variation in the process seems to 
have been in its length. In 1873, Siemens reported that 
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‘*the time occupied in working one charge rarely exceeds 
two hours.’’ In 1880, Holley reported that the output at 
Tyrone had been increasing gradually, having now reached 
about five heats a day. In 1881 Maynard reported that a 
charge occupied nine hours. Thus, although there was 
clearly an endeavor to shorten the operation, it seems to 
have lengthened greatly, and unavoidably. 

The statements on page 59 imply that the silica should 
be near the lower of the above limits, 24%, to permit 
thorough dephosphorization. 

Condition of the Process.—The Carbon Iron Company 
has eight reducing furnaces, which are running double 
turn all the time, and two 15-ton open-hearth furnaces 
running steadily, with a charge of about 50% of cast-iron, 
10% of scrap and 40% of sponge-balls. A considerable part 
of the spongy iron is rolled into muck-bar, not for use as 
wrought-iron, but as a material for the crucible and open- 

Tasie 165, Derars oF T:: 

I I 
Towcester. Towcester. 

1876 1877 
Tunner. Siemens. 

NR RON ow ciinccddin coc so anee xian oe6sesustnanene SOE Neticcaiscwawen tne 
MN isso ocicnak 6hs cb sncienWase cues iWanencmcckeseusesacee 9 6” 9 
ONE OU NS ie coca ke cieens seccecicnsceecacsesed ea Fete eas acca an 

UT EINE cos cececacenaessavescvawseseseneccese BM Nec sicccacxancas 
Circum. veloc., ft. per min., initial.,.............ecceeceees Se Ie Licsctwscescccecne 
BN EN Ng BOR go icincsacsoewesscse<ocketiaebeees: eee ae 

CHARGE, 
Ws Pie sc iisiseessicaeawddxcheabednsanecs sss sica OeenmEee 44°29 d + 
BIE: CV OME s ONG, vaccccctncnsncceoscccenciescsceaene 1,960 8,360 

MS vi ctccinciapesncdpeessGenssceen we Neeeece ekcceseaee 
MNES. ts cam sees a ate tap aupomacn tee meen gear omnis ie: 165 m 
Total iron-bearing matter, lbs........... 2,464 8,528 
Total iron in charge, Ibs........ 2.22.00 
Limestone eee eee eee eee eee 

a) roducer coal 

{ 
PA, POUNCE ccccece ceccccess 
Other iron-bearing matter, pounds..................4. 
Total iron-bearing matter, pounds 
Re re ics vende gence scenes sescatannse se 
Coal, reducing, pounds..... EL Kew se Seana Was oa eae : 
Coal for producers, pounds 
Coal, total pounds., 
Labor, days.... 
Labor, $ 

Per 2,240 pounds of 

blooms, 

No. charges per 24 hours 
POOH Oe eee eH Eee Eee HEHEHE Hees SHEE EES 

Propvwcr, 
Ox 

On 
Slag, composition % Fe 

%P2 

Cee meee e eas were e rete aeeeeereneee 

Pee eee eee eee e ean n ane ee eeeeeareeseenee 

POOR ree meee me eee e rene wna eneeeteeees 

HOOT eee ee eee eee aweeeeeeeeeneee 

POR m meee eee eee wee e eee ase eereeeer es eHow 

I. Tunner, Metallurg, Rev., I., p. 573, 1878. ” 
II. Siemens, 18 charges at Towcester, Jour. Iron and St. Inst., 1877, 11., p. 852. 

III. Idem, p. 357: Average of 27 charges, 
IV, Idem, p. 358: Average of 40 charges. 
V. Holley, Trans. Am. Inst. Mining Eng., VIII., p. 321, 1880, 

VI. G. W. Maynard, Idem, X., ate 1881, , 
VII. Data quoted from Holley by Maynard, Loc. Cit. 

a First tapping. 
b Second tapping 
c Reheating. 
d Excluding mill scale used 
© Producer coal only. 
f Producer and steam coal. 
g Special charges only: does not nclude rolling the hammered blooms. 
h Including scale, etc. 

hearth processes. The process has clearly passed to the, 
commercial stage, and, with the cheap fuel of Pittsburgh 
and under the very skillful superintendence which it is so” 
fortunate as to have, apparently to the profitable stage. 

The success of the process in Pittsburgh, where the 
[Blair, the DuPuy and the Siemens processes have failed, 
would be chiefly attributable to the supply of a very cheap 

to the use of special reducing agents, which lessen the loss 
of iron. The loss from ore to ingots is probably less than 

wee wees erensesees 
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PROCESS. § 341. 287 

that in the DuPuy and Siemens processes from ore to 
blooms: while over the Blair process the Eames has the 
advantage of utilizing the sensible heat of the sponge when 
the balls are plunged into the open-hearth bath. 

The loss of iron was actually heavy, probably at least 
20%. As the material was melted and subsequently 
balled in the necessarily strongly oxidizing atmosphere 
of the rotator, this was probably absolutely unavoidable. 
The rich slags given in columns I and II of Table 165 
tally well with this loss. The data in column VIII 
indeed indicate a very slight loss, for no less than 60.5 © 
pounds of blooms were recovered from 100 of ore and 
scale. But this loss does not tally with the extremely 
small quantity of fuel used for reducing, only 23 parts 
per 100 of blooms, and I think that there must be some 
error. The heavy Joss of iron of course permits dephos- 
phorization ; note the large proportion of phosphoric 
acid in the slags of Table 165. 

g Sremens Dreect Process. 

| 
III. | T¥. VI. VIL. 

Towcester. | "Towcester. Pittsburgh. Landore. 
1877 } 1887 88 1881 

Siemens. Siemens. Maynard. Holley, 

shudiumnwaharshencmneleaddgdten \eusnaned re scnanddededanwacan 

, RLEGAREEER ARGH SYSEIIRENAE IASI IGENSITSTRECRAS 

weewauarn aero ice ans 

: 1,008 1,08 | 
isn Tin | 

2,370 2,287 

weet em ewe meee seen el eee ewes reeeeeenene 

cluding scale, etc. 
This number is incredible. 

k The actual loss of iron, assuming that the blooms contained 87% of iron. 
they contained 10 @ 15¢ of cinder. 

1 $9.24 per ton of blooms of 87% of iron: $10.62 per 100 of ironin the blooms. The latter 
seems more nearly comparable with other numbers in the same line, as in the other columns 
blooms sue of 98 to 99°9¢ of iron are referred to. The sum, $10.62 appears to include 
labor for heating, for shipping, and for receiving. 

m Tap-cinder. 
n Undescribed cinder. 
© Reheating-furnace slag. 
P If, as the context suggests, the ore contained about 58¢ of iron and the scale about 72, the 

weight of blooms would exceed that of iron charged, so that the loss would be represented 
by the slag inclosed in the blooms. 

i repre hg 

Itis stated that 

The loss here given is from ore to blooms: that from ore 
to ingots would probably be at least 304%. 

The fuel-consumption was heavy, and probably un- 
avoidably, as the heating was indirect, and as the 
strongly oxidizing atmosphere of the reducing furnace 
both directly oxidized the reducing fuel and continually 
reoxidized the iron, to re-deoxidize which demanded a 

heating fuel, natural gas; but still I think in some part’ further excess of reducing fuel. It should hardly be 
possible to bring the fuel-consumption much below 200 
pounds per 100 of blooms. 
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In addition to the compositions given in Table 165 we 
have the following from Metcalf, of very redshort 
wrought-iron made by this process’: 

Carbon, Silicon, Manganese, Phosphorus, Sulphur, Copper, Dissolved Oxide. 
-033 .038 0 tr. 046 030 30 

B. The Cascade Furnace.—\nstead of a rotator Siemens 

at one time used a “ Cascade”’ furnace, Figure 145. A lake 

Fig. 145. 
SIEMENS CASCADE FURNACE. 

of fused ore was formed on the upper hearth, and, by 
piercing the intervening bank of unmelted ore, was run 
at intervals upon the lower hearth, upon which me nwhile 
a layer of equal parts of powdered anthracite or coke and 
ore had been spread. On stirring, the mass foamed and 
became pasty ; in from 40 to 50 minutes the iron, precipi- 
tated by the carbon, was balled, to be melted in the open- 
hearth furnace or squeezed. In Siemens’ published re- 
sults the loss was less than 7%; butas the slag rarely held 
less than 15 and sometimes as much as 40% of iron, I doubt 
whether such results could be obtained regularly. In- 
deed, Siemens abandoned this method because of liability 
to heavy loss of iron, and because ‘‘a certain degree of 
manual skill and labor’’ was needed.* Truly, it is hard 
to understand on what kind of information Siemens and 
others based their statements concerning both this and 
the rotator process. 

Fig. 146. 
FURNACE FOR F. SIEMENS CONTINUOUS DIRECT-PROCESS. 

open-hearth. The objections stated in § 315, C, I, apply 
here. 

§ 343. In F,. SIEMENS’ * DIRECT PROCESS ore, coal and 
fluxes are charged continuously through a slit at the end 
of a regenerative gas-furnace, Figure 146, which is rectan- 
gular in plan, with the entrance and exit ports at the 
same end, the opposite end AB being strongly inclined. 
The heat is so high that the ore melts immediately on en- 
tering the furnace, and so coats over and protects the 
coal from the action of the flame of the furnace. The 
melting ore trickies down the incline A B, its iron being re- 
duced by the coal, partly during its descent, partly after 
reaching the bath at the bottom of the incline. Basic 
additions are made to the molten slag, to permit dephos- 
phorization and the reduction of the iron. The slag runs 
out continuously, the metal is tapped from time to time. 

For reasons given in § #15, C, I, the plan is less promis- 
ing than striking. 

§ 344, A. Eustis* would coke fine ore with coking 
bituminous coal, and melt the coked lumps in a cupola 
furnace, thinking that the phosphorus would escape 
deoxidation both in the coking and the fusion. 

It would be necessary to have a great quantity of car- 
bon present. If the product were not itself carburized, 
it would be so extremely infusible that an enormous 
quantity of fuel would have to be present in order to melt 
it, and this quantity of fuel would probably make the 
deoxidizing conditions so strong that the phosphorus 
would enter the iron. If, on the other hand, the product 
were carburized, and therefore fusible, enough carbon 
would have to be present to prevent its decarburization 
by any small quantity of reoxidized spongy metal, and to 
keep the slag quite free from iron-oxide, as this of course 
would react rapidly on the carburetted bath and remove 
its carbon. But in this case the slag, being free from 
iron-oxide, would not hold phosphorus unless made basic 
with lime or magnesia, and to melt a lime or magnesia 
slag would require so high a temperature, and hence so 
much fuel (the reducing agent), that here too the phos- 
phorus would be deoxidized. 

In short we have the difficult if not impossible task of 
dephosphorizing under the necessarily strongly deoxidiz- 
ing conditions of shaft-furnace smelting. 

For the rest, if cast-iron is to be made, the process is 
more costly than the blast-furnace; if ingot metal, the 
problem of melting it in a shaft-furnace is no easy one. To 
melt it in the open-hearth we have to preheat gas and air 
tremendously ; to melt it in a shaft furnace would, I fear, 
|need very hot blast and an abundance of highly preheated 
fuel ; in short the conditions of the blast-furnace exagger- 

$ 342. Leckie! would brick ore with coal or peat, heat ated, for the temperature must be much higher than that 

the bricks in chambers adjoining an open-hearth steel reached in cast-iron making. 
melting furnace, and when deoxidation has progressed 
well, push them into the bath of molten cast-iron on the 

j Trans. Eng. Soc. W. Penn., March 16, 1883, p. 217. 

e Journ. Iron and Steel Inst. 1873, I, pp. 48, 51. 

1T. 8S. Hunt, Rept. Geolog. Survey Canada, 1866-9, p. 295. 

B. IrneLanp.—The same objections apply to Ireland’s 
plan of melting sponge in a cupola furnace." 

g Trans. Am. Inst. Min. Eng., IX., p. 274, 1881. 
n Jour. Iron and Steel Inst., 1878, I., p. 52. ‘ 

g Waguer’s Jabresbericht, xxxiii., p. 305, 1887. 
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CHAPTER XVI. 

CHARCOAL-HEARTH PROCESSES. 

When steel is made from cast-iron, this material may be| conditions are brought about, chiefly (1) by melting the 

used without preparatory treatment, as in the Bessemer | metal down in drops before the tuyere, repeatedly if need 
process, or it may undergo some preparatory process. | be, so that it passes in a state of minute subdivision and 
The chief and normal use of some of these preparatory | with great surface exposure through a part of the hearth 
processes, such as pig-washing and mechanical puddling, | where the atmospheric oxygen is in excess ; and (2) by 
is to prepare material for steel-making ; that of others,'the action of the basic ferruginous slag with which the 
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é. g., hand-puddling, charcoal-hearth refining, etc., is to metal is mixed during the earlier stages, and with which 
make wrought-iron to be used as such, and their use it is covered during the later stages, to ward off the 

as preparatory to steel-making is only subsidiary. strongly carburizing tendency of the charcoal. 
§ 346. In GeneRAL.—Charcoal-hearths for refining) Material—aAs this process is a very expensive one, and 

cast-iron are, roughly like the Catalan and bloomary hence only used for making iron of excellent quality, and 
hearths for reducing iron from the ore, low, rectangular as the quality of the product depends to a considerable 
chambers, Figure 149, sometimes roofed, Figures 147, 148, extent on that of the material, i. e., on its freedom from 
and with one or more tuyeres. The chief difference is phosphorus and sulphur, so only pure cast-iron is used, 
that in refining cast-iron much more strongly oxidizing and preferably charcoal cast-iron. As the length and cost 
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of the nienaatins increase with the supine of carbon, | clayey lining is to be avoided, because its silica would 
and still more with that of silicon in the metal, so close enter the slag. 

gray or preferably mottled or white cast-iron is habitually § 347. Propucr—rHE REASONS FOR THE EXISTENCE 

OF THE PROCESS. 

From given cast-iron the charcoal-hearth process yields 
better wrought-iron than puddling, perhaps in part be- 

Sree weanon cause the charcoal lacks the sulphur which the mineral 
fuel of the puddling furnace contains, and of which alittle 

TABLE 167.—COMPUSITION AND PROPERTIES OF CHARCOAL-HEARTH IRON. 
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cause the silica formed by its oxidation makes the slag| ; oS | oe a oe | ol | 
less basic, and so less strongly decarburizing ; and the re- 3 | 13 i, ‘Ot | ‘OL 

. j ; 2 ye 2 

moval of phosphorus and carbon occurs in large part “L981 39 Kor cor | “008 | 
through the action of the basic slag. Not only does a|_ () Made from cast-iron, containing carbon, 4.00 to 4.50 z, silicon, 0.20 to 0.50%, manganese, 

trace to 1.80 %, phosphorus, 0.01 to 0.15 %, sulphur, 0.01 to 0.03 %. 
less basic slag remove phosphorus and carbon less rapidly, | 1 to 9, Styife, Iron and Steel, pp. 132, 136, 140, 1869. 

: ™ 0 to 12, Percy, Iron and Steel, p. 736, 1864. 
but it devours iron-oxide the more readily, and thus| 13and 14, Bell, Princ. Manuf. Iron and Steel, p. 345, 1884. 

15 to 26, G. H. Billings, Private Comm: inication, April 7, 1889. 
increases the loss of iron. Indeed, we must make up our | a a Sn a 
minds to a loss of over two parts by weight of iron for|may enter the metal, butchiefly for the following reason. 
every part of silica, or of about one part by “weight of iron|In both processes we can decarburize the pasty metal 
for each part of silicon that enters the slag. Moreover, | throughout its mass only by stirring it vigorously, expos- 

a very considerable outlay of labor and time is needed to| ing fresh surfaces to the action of the atmosphere and of 
work the iron-oxide into the slag. the strongly decarburizing basic slag, and this stirring 

The pigs are in many cases cast in cast-iron moulds|intentionally mixes slag with metal to effect decarburiz- 

(‘‘chills”) ; if cast in sand, much of this would adhere|ation. We thus get a ball of stiff, pasty wrought-iron 
to them and silica would thus be introduced. mixed with much slag. In some of the charcoal-hearth 

The presence of manganese in the cast-iron is thought processes we get rid of most of this slag by remelting 
undesirable, not only because it is oxidized in part in| this ball; holding it aloft we allow its metal to fall drop 
preference to the carbon and silicon, and because the} by drop, ‘and collect it in a new ball, which we carefully 
manganese slags are less strongly fining than the iron | avoid touching, and which is thus relatively free from 
slags—thanks to the higher affinity of manganese than of | slag. In the puddling process we cannot do this, and 
iron for oxygen, and to the fact that manganese does not| must content ourselves with squeezing out as much of the 
slide up and down in its degree of oxidation as iron|slag as we can in hammering or rolling. 
does, carrying oxygen from atmosphere to metal—but| Charcoal-hearth iron, then, is in a manner intermediate 
also for another important reason. The manganese slags| between common wrought-iron and ingot-iron in that it is 
are unduly fluid, and do not adhere to the sides and upper | remelted and cast while molten into a malleable mass ; 
part of the lump of iron and exert their fining influence | but instead of being cast into a slagless-mould as in true 
over its whole surface like the relatively pasty iron slags, | ingot-metal- making processes, it is poured upon a bath of 
but run down and collect beneath, leaving the iron in| slag of which a very little inevitably becomes mixed with 
contact with the charcoal, from which it rapidly takes up| the metal. 
carbon. But while it is clear why charcoal-hearth iron is tougher 

For fuel charcoal is used, not only because free from|than puddled iron, it is not so easy to see why it is 
sulphur, but because it has less ash than solid mineral| tougher than ingot-iron, unless we hold that the small 
fuels, and so introduces less silica into the slag. To re-| quantity of slag in charcoal-hearth iron promotes tough- 
move sand, pebbles, ete., serious sources of silica, the|ness while the larger quantity in puddled iron opposes 
charcoal shortly before use is washed in large tanks|toughness. The conditions under which the charcoal- 
which stand hard by the charcoal-hearths themselves. hearth iron is melted and, as it were, cast within the 

The hearths are usually of naked, unlined cast-iron | hearth, are very different from those which attend the 
plates, at least in part water-cooled. Brick-work or other! casting of ingot-iron. Charcoal-hearth iron is raised but 

-_ 
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slightly above its melting point, and for a few moments | 
only ; is cast drop by drop through an atmosphere rich in 
carbonic oxide and carbonic acid into a white-hot bath of. 
slag, falling in all but afew inches: ingot-iron is held for) 
avery considerable length of time far above its melting | 
point, is cast in a thick stream, through acold atmosphere 
of oxygen and nitrogen, usually into a cold cast-iron’ 
mould, often falling several feet. In the charcoa]-hearth 
drop of metal follows drop in such a way that neither 
pipe nor blowhole nor microscopic cavity seems to form ; 
ingot- -metal is so cast that pipes or blowholes or micro- 
scopic cavities or all three arise. Charcoal-hearth iron is 
purposely kept as free as possible from slag, ingot-metal 
is purposely kept practically absolutely free from slag. 

I will not attempt to say to which, if to any, of these 

; short, and not interfere with the cutting tool. 

‘shorter in the thread ! 

§ 347. 291 

Here is a case which exemplifies the curious and 
anomalous facts, or at least beliefs, touching the proper- 
ties of charcoal-hearth and ingot-iron. For making screws 
charcoal-hearth iron is used because, so it is said, ingot 
iron is not tough enough to endure the upsetting which 
arises in forming the head of the screw. But the char- 
coal-hearth iron used is purposely rather brittle, is in- 
_tentionally made from rather phosphoric cast-iron, so that 
the shaving formed in cutting the thread may break off 

Now we 
are told that chareoal-iron endures upsetting better 
than ingot-iron, and at the same time its shavings break 
off more aptly ; in brief, it is tougher in the head but 

Some of these paradoxical beliefs 
turn out on investigation to be mere superstitions, others 

Fig. 1,8. AMERICAN-SWEDISH-LANCASHIRE HEARTH. 

differences the apparently very considerable difference be- 
tween the properties of ingot-iron and of those of charcoal- 
hearth iron is due, nor even that it is due to any of these | 

I will not rather than to other and unnoticed differences. 
even insist that there is a real difference in quality. We 
know that the properties of tough-pitch copper are in- | 
fluenced very greatly and obscurely by the conditions| 
preceding and attending casting. 

The apparent superiority of charcoal-hearth to ingot- 
iron can hardly be attributed to greater freedom from | 
carbon, silicon, phosphorus, etc., 
analyses in Table 167. 

Uncertain whether the conditions of the charcoal-hearth 
give better quality than we can obtain in ingot-metal, we 
may not, like so many superficial observers, predict the 

early disappearance of the process. 

if we may judge by the 

‘to be true, due now to simple now to obscure conditions. 
| How it is with this one I know not. 

It is doubtful whether the charcoal-hearth removes 
phosphorus as thoroughly as the puddling process, for its 
_atmosphere seems much less powerfully oxidizing. This 
|appears to more than outweigh the usually greater basicity 
of its slag, and the more thorough removal of the slag 
‘from which, as long as it is present, the iron may reabsorb 
phosphorus at high temperatures, as in reheating. 
Thanks to the excellence of its product charcoal-hearth 

refining seems to hold its own pretty well, at least if we 
include the balling of scrap wrought-iron in charcoal- 
hearths. The output of charcoal blooms from cast-iron 
|and scrap together inthis country was greater in 1887 than 
in any of the years from 1874 to 1878; the output of the 
Swedish charcoal-hearths increased by about 60 per cent, 
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between 1860 and 1880. In South Wales the charcoal-| 
hearth has been used very extensively for making iron for 

the field. | 
In the Austrian Alps and in Russia it is still used ex- | 

tensively, I understand. The following table gives data, 
concerning the extent to which it is used: 

TABLE 168.—PRopUCTION OF BLooms BY REFINING CasT-IRON IN CHARCOAL-HEARTHS. 

pac an a ASSESS — = a 

| UNITED STATES. a 
(Blooms from Cast-iron and Scrap.) SWEDEN. 

YEAR. a 
Number of Output. Number of Output, 
Hearths. Net ‘Tons. Hearths. Net Tons. 

ND cos bes bi Gedancaperbesshresnec | Snee enews 1,260b 124,223 
DEE i cackeks Mnicckpiseareceuee ies 25,220 
1877 23,073 | 
DD CSS nrhpasalvisxkep wer Sree eins 33,937 
DRL i AS hhn bc aaodh sen ees Ganee nto ence 42,939 
oe 27.216 
Bc Ak. Abebacnlsbew se onacsnshesos 21,813 | 
SEES cei saneehendaeeeesies 28,218 
PR ckacpacckclerek cess sensaskusn 25,787 

a This does not include charcoal-hearths which make blooms for use in the plate, sheet 
and wire-making mills with which they are connected. 

b Hearths and furnaces. 
United States, from Ann. Statistical Rept. Am. Iron and Steel Ass., 1888, p. 37, and J. M. 

Swank, private communication. 
Sweden, from Ehrenwerth, Das Eisenhiittenwesen Schwedens, p. 99, 1885, from Akerman. 

Table 169 shows that some of the American charcoal- 
hearth establisments existing and even running at present 
are extremely old, and that the development of the indus- 
try, as judged from the number of establishments built, 
was most rapid between 1870 and 1880. 

TABLE 169. —AGE OF THE CHARCOAL-HEARTHS EXSSTING NOW OR LATELY IN THE 
UNITED STATES.z 

Of those built in the several periods of Column 1, the 
following numbers were 

—— appa- |Idle in 1887, but 
* ™ : s : rently between 1883 | apparently not : ” 

Years. | No. Built. |No.Rebuilt. ‘and 1888. ahanioned. Running in 1887. 

oe { 6 

| 

-t 6 
coe 
es 4 
eee ) i 

ae 6 
5s 

‘esit4 
coat , 
eee f a 

| 
bee t 10 

pak 1 
Sense 1 
beeae 1 

seehns 1 
ee 1 

pesbah 0 

z Ove may not safely infer that the original hearths still exist in these establishments ; 

they may have been built, rebuilt or replaced, but at least the original establishments 

exist. 
| 

= — a eae = on — Sona 

Bell estimates the cost of making 2,240 pounds of char- | 
coal-hearth bar iron in Sweden as follows : | 

TaBLeE 170.—Cost OF MAKING CHARCOAL-HEARTH IRON IN SWEEDEN. Bell. 

ROIS moma Cask-Wron BD HIGGE Or BAO... goes oes esnniscscccssiesesescvactvess $18 8&2 

3,080 Charcoal @ $4.84 “ “ “* 6 68 | 

CCE CULMU <a s gL RcivsShetank Kae aus uAbia cw aerbonkueka a uke canbiones 5 57 

NE cub co eee etal Les Lac uehGabeseterebraansees Kos oabun incase $31 07 

b Prine, Manuf. Iron and Steel, p. 347, 1864. sities 

The data in Table 171 indicate that the cost of the| 
manufacture of blooms, assuming Bell’s prices, is much 
less, to wit: 
RATS omnis Of Castro SITE Per BON... «ce ccsecnenvenecionsens. cceseccevece $16 69 

1,120 ‘* Charcoal @ $4.84 Pen el unl Gak uae aa awe Mee Raa EER Lab SGh eb eis 2 42 
IN EIS do cvs cacauckbseuncnakcsbarei skies 2 50) 

$21 61 

d Bell does not give the nate of wages, 
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OF STEEL. 

r 

lable 171 show, important economies 
have been reached since the time of Percy’s description 

tin plates, but there mild steel is now driving it out of of the process. Thus we see that the output of the 

Lancashire hearths per 24 hours has doubled, while the 

consumption of fuel per ton of blooms is but half as great 
as formerly. The loss of iron remains the same as of old. 

‘ONINIGAY HLUVAR-TVOOUVHO— [ZI ATAVIL, 



CHARCOAL HEARTH CLASSIFICATION. § 348. 293 

Whether it has ever been used in Lancashire I know 

are classified according to the number of times that the 
metal is melted down before the tuyere into the single., 
the double- and the triple-smelting classes (Einmal- 
schmelzerei, Zweimalschmelzerei, and Dreimalschmelzerei 
or German or breaking up [Aufbrechschmiede] class). 

The number of smeltings needed depends chiefly on the | 
proportion of carbon, silicon and manganese to be removed, 
and also, but toa smaller extent, on the desired thorough- | 
ness of decarburization, etc. Hence the single smelting is 
chiefly applicable to white cast-iron and to iron already 

white or previously partly refined iron when an extremely 
pure product is sought: the triple smelting to mottled or 
to gray iron. 

The processes are also divided into the Walloon and non- 
Walloon classes. The ground of this distinction seems to 
be alittle indispute. Tunner classes as Walloon all those | 
processes in which the bloom is reheated in a separate 
hearth, an arrangement which leads toa smaller consump- | 

tion of charcoal, as mineral fuel, sawdust, etc., may be 
used for reheating. But this is not true of the Swedish 
Walloon process. Kerl appears to class all double-smelt- 
ing processes as Walloon. 
Tunner recognizes no less than fourteen kinds of 

wrought-iron making types of charcoal-hearth refining 
processes, and five more steel-making: but we need con- 
cern ourselves only with those given in Table 171, which 
are, 

Single smelting. 
\ Swedish Walloon. 

Lancashire. Double Smelting. 
) English Walloon. 

3 i South Wales. 
Triple smelting, ¢. g. Franche-Comté 

Of these the Swedish Walloon (called in Sweden, plain | 
‘*Walloon’’) is used in Sweden solely and exclusively for | 
making bars from Dannemora cast-iron which are to be | 
converted into blister steel. Changes in the procedure 
have long been and I believe are still prohibited by 
contract with the English consignees, lest the quality of 
the product be injured. However faithfully the spirit of 
this contract may be kept, the data in columns II. to IV. 
of Table 171 indicate that its letter has been violated, for 
the output per hearth per 24 hours has increased greatly, 
while the consumption of fuel has fallen off, since Percy’s 
great work was written. 

This process is more expensive than the Lancashire, 
using, say, four times as much charcoal and much more 
labor. One would naturally suppose that the excellence 
of the Dannemora iron was due rather to the excellence 
of the ore, notably its remarkable freedom from phos- 
phorus, and to the thorough roasting which it undergoes, 
than to the use of the Swedish Walloon instead of the 
Lancashire process. The vastly greater fuel-consumption 
of the former should indeed be detrimental as opposing 
the removal of phosphorus, of which a little is reported 
even in the Dannemora iron (see Table 167). Moreover, 
the Swedish Walloon iron is probably much less homo- 
geneous than the Lancashire-hearth iron. 

Nearly if not quite all the charcoal-hearth iron made in 
Sweden, other than Dannemora iron for cementation, is 
made by the Lancashire process, and much Danne- 
mora iron not intended for cementation is thus made. 
This process is also used extensively in this country. 

‘collects as a ball on the oxide-bottom. 

| with water. 

not. It was brought to Sweden by Welsh workmen. 
and to this country by Swedes. The South Wales process 
was used extensively, and actually in South Wales, not- 
ably for making plates for tinning. But it has been 
driven out of that district to a great extent, if not 
altogether, by the Bessemer and open-hearth processes. 

§ 349. EXAMPLE OF THE SINGLE-SMELIING PRocEss.— 
The white-iron pigs, much as shownat the right of Figure 
149, are gradually pushed forward towards the tuyere as 
their hotter ends melt away, and the iron is almost com- 

partly refined: the double smelting to mottled iron, or to| - pletely decarburized as it trickles past the tuyere. It 
Imperfectly re- 

fined parts are broken off and melted again: the ball 
‘is drawn and hammered: the billets from the preceding 
charge are heated in the same fire. 

§ 350. IN THE LANCASHIRE-HEARTH PRocEss* three 
periods are distinguished 

1, the preheated cast-iron is melted down before the 
tuyeres (say 15 minutes) ; 

2, the pasty mass which the collecting drops form is 
constantly broken up by prying from beneath, and the 
slag is thereby mixed with it (20 to 30 minutes) ; 

3, the almost decarburized mass is raised above the 
‘charcoal and gradually melted down, collecting beneath 
in a ball which is drawn and hammered (25 to 30 minutes). 

The hearth is wholly lined with naked, unprotected, 
cast-iron plates, the bottom and preferably the sides being 
water-jacketed. In American practice a bottom-plate 
lasts about four weeks, and the others about twice as 

long. 
In some American Swedish Lancashire-hearths, Figures 

147, 148, whose work is given in column XI. of Table 171, 
the whole of the roof and sides are formed by one or two 
heavy castings, K K, Figure 148, which are full to the top 

Figure 148, which is from a photograph of 
the hearths represented in Figure 147, further shows the 
tools used, and the actual form of double-elbowed blast- 
pipe, which enables us to withdraw the tuyere readily. The 
products of combustion pass first into the fire-brick ells 
M M, in which they heat the blast, whose entrance is ef- 
fected through the pipe O, and regulated by the dampers P. 
By shifting these dampers we can send the blast through 
the blast-heating pipes, or directly to the tuyeres without 
preheating, or in readily variable proportion through both 
paths simultaneously. From these ells the products of 
combustion pass beneath the boilers, which stand behind 
and beneath the blast-main R. The lattice L, designed 
to hold in the charcoal and to protect the workmen in 
some measure, was not in use at the time of my visit. 

The charcoal is added and nearly all the work is done 
through the wide-open doorway X X, through which an 
enormous excess of air rushes, greatly lessening the heat- 
ing power of the products of combustion. 

B Shelf koe, 
C Hearth proper. 

E Watercenles cast-iron bottom-plate. 
FF Cast-iron side-plates. 
G Cast-iron rear-plate. 
Hi Tap-hole for slag. 
I Cast-iron water-cooled boshes. 

a According to Percy this is a misnomer, as the process was imported into Sweden 

from South Wales in 1829. (Irom and Steel, p. 598, A.D. 1884.) 
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K.  Cast-iron water-cooled roof and sides. a eee with but brief interruptions ; indeed, during part of the 
D Blsst pine nite tn bak ad oiwee. time both workmen are prying simultaneously, one at 

a ee ee ee ‘each side of the hearth, Running the point of his bar 
ee beneath the mass the workman bears down, using the 
BD ccteins tor aamuchies toon tots tian veseeginta, inner edge of the fore-plate A as a fulcrum, and raises 
—— the mass by from three to five inches from the bottom- 

ie ' . late. Into the space thus left falls some charcoal, runs 
Description of Process.—I will now describe the prac- I I : ; 

‘ : ; : : some molten slag, and pierces the blast. As the workman 
tice which I have seen in this country ; it corresponds : : ; 

: moves his bar from this point to another, the pasty mass 
closely to the Swedish. 

% ile mS : ‘gradually sinks back again, and must soon again be 
Preparatory.—275 pounds of pig-iron in lumps up tO! raised. : 

one foot long are preheated on the shelf B, while the pre-|  ], prying the mass up the workman’s bar cuts deeply 

ceding charge is working. The ball being drawn, the into jt, carrying some of the slag which had collected be- 
hearth is cleaned, and the quantity of slag present ascer-| neath the metallic lump ; thus slag, cooled to pastiness by 
tained. If there is not enough to cover the bottom-plate | ine bottom-plate, and pasty metal are intimately mixed, 
E thoroughly, slag is added. It is essential that there and thus the fining action of slag on metal is promoted. 
should be enough for this purpose, lest the molten iron | pe iron-oxide of the slag gives up oxygen to the carbon, 

should strike and attach itself to this plate. silicon and phosphorus of the metal, and when the blast 
Ist Period.—The hearth is next filled to about one foot! again penetrates again absorbs oxygen from the atmos- 

above the tuyeres with charcoal, and on this the now red-| phere, to be again given up. The pasty mass is not only 
hot pigs are drawn from the shelf B. The blast is turned jndented from beneath by this prying, but broken up 

on; the pigs are covered with charcoal. During the/here and there. It is reunited not only by the same pry- 
whole operation charcoal is added every few minutes. and jing from beneath, but also as the workman pries the 

on it is thrown water by the panS, partly that the work-| metallic lumps horizontally from around the tuyeres 
man may work at the hearth without excessive discom- | towards the centre of the hearth, for pains must be taken 
fort, partly that the charcoal and carbonic oxide may not! at all times that the tuyeres are clear and that the blast 
burn uselessly at the top of the fire, and that the carbonic issues freely. At first the metal, soft and barely pasty, 
oxide may be preserved to burn beyond, in the flue under jg lifted readily ; as fining progresses it becomes stiffer 

the boiler. The melting pigs tend to sink down as the and stiffer, and soon a powerful pressure is needed to 
charcoal beneath them burns away ; they must therefore | paise jt. 

be lifted a little every few minutes, so that the drops| Towards the end of this period the carbonic oxide comes 
which trickle from them may pass through the oxidizing | off so rapidly that the fine charcoal lying above the metal 
core of the region of combustion. But for this they seems to boil, so energetically is it stirred by the escap- 
would soon sink down to the bottom of the hearth, and |ing gas. 

the fusion would lose its oxidizing character, which is due| The indications of progress are chiefly the consistency 

wholly to the passage of the molten metal, drop by drop,! of the metal just noted, and the color and consistency of 

through the most strongly oxidizing part of the hearth. the slag. At first the coating of slag seen on the bar as it 
As the mass, Now considerably decarburized, collects at js drawn from the fire is sluggish and reddish, sluggish 

the bottom of the hearth, it is so far cooled by the neigh-|pecause silicious and relatively cool; reddish because 
borhood of the water-cooled bottom-plate that it becomes | relatively cool and apparently because sluggish, the outer 

decidedly pasty ; thus any given particle of metal is only | air-cooled layer remaining outside and concealing the 
fluid during the brief period when it is dropping from the} hotter interior. Later it grows ever thinner and whiter ; 

still unmelted portion above to join the previously melted | thinner because more basic (with decreasing proportion 

but now partly resolidified mass beneath. of carbon and silicon in the metal, iron oxidizes more 
If too much slag be present, the gradual accumulation | yeadily and is less readily deoxidized), and because hotter 

of metal on the bottom raises the slag-level so high that (the oxidation of carbon, silicon and iron as well as of the 
the entrance of the blast is impeded ; this may be recog- | charcoal ever raising the temperature); whiter because 
nized by a peculiar fluttering noise which the blast makes. hotter and probably -because thinner, moving quickly 

In this case the excess of slag must be tapped out through| with shifting positions of the bar, so that the hotter in- 
H; butas it is not easy to judge just how much is excess, | terior comes readily to the surface. 

the whole of the molten part of the slag may be tapped out,| When the metal appears from these indications to have 
and enough slag returned to cover the bottom fully when | « come to nature,” é.e., to be almost wholly decarburized, 
the second fusion occurs. ‘the third period begins. 
Up to this point one man only works at the hearth, but| 3g Period.—The lump is now broken into several 

pieces, which are lifted above the tuyere, much of the two are at work Curing the whole of the second period. 

2d Period.—When the whole charge seems to have| metal indeed reposing on top of the charcoal. A bar U, 
melted down and collected thus at the bottom of the | is introduced through the opening V, behind one of the 
hearth, the workman feels about in the charcoal with the | tuyeres, to break off any lumps adhering to the back of 
hook T, to find any still unmelted lumps. He now be- ‘the hearth. This is the first time that the metal has been 
gins lifting up the pasty lump with the light bar U, run-| visible since charging, having’ meanwhile been covered 
ning its point along the face of the bottom-plate so that| with charcoal. From this point till the ball is to be pried 
no scattered pieces may escape him, and from now on| out of the hearth, only one man is at work. 
throughout the second period this lifting is continued | This period is essentially a remelting, and the work is 
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similar to that in the first period. As fast as the lumps 
which are to be melted sink down owing to the burning 
away of the charcoal beneath, they must be pried up so as 
to keep them well above the mass which is collecting at 
the bottom as fusion proceeds (call this the lower mass), 
and so that the metal in melting may as before drop 
through the current of air thrown in by the tuyeres. The’ 
workman is very careful not to touch the lower mass with 
his bar, lest he force slag into it, and so defeat the chief 
object of this period, the elimination of the slag. 
During the first part of this second fusion the lower 

mass is so small that the molten slag protects it from the 
carburizing action of the charcoal; but by the time that 
say two-thirds of the metal has reached it, it has outgrown 
the covering capacity of the slag, and more slag must be 
added. That actually added is hammer-slag from ham- 
mering the charcoal-hearth blooms. It is thrown on the| 
shoulders of the lower mass, and, thanks to its high state 
of oxidation (which the blast maintains), it is so pasty 
that it does not all run down, but a layer of it remains, 
and covers the shoulders of the lower mass, and wards off 
the carburizing action of the charcoal. 
During all this time, be it remembered, the workman is 

occasionally prying up the upper mass, to keep it out of 
contact with the lower. 

The upper mass being nearly all melted, the scattered 
lumps are raked together and welled to the lower miss 
with light taps of the hook T. The blast is slackened, 
and the glowing bloom is pried out from the hearth by both 
workmen, who bear down on the heavy bar W. Nearly 
the whole of the slag comes out with the ball, in a layer 
whose lower side is nearly smooth, showing the shape of 
the bottom-plate, but whose thickness is naturally very 
irregular, being on an average perhaps three inches. The 
slag does not adhere so strongly but that it could be pried 
off in large lumps; this is not done, however. All of the, 
slag falls off when the bail is hammered. In hammering, 
all imperfectly refined parts are cut off, and returned to 
the hearth. 

The hammered ball is reheated in another furnace ; we 

need not follow it further. 
Here is the diary of an operation which I saw in March, 

1889 : 

= 

DIARY OF A LANCASHIRE HEARTH REFINING. 

Preceding ball drawn 
NE INE oo ita ce ier cages ascss 64 seen erase sc seateosaedcdaeenedansises ce 

1st Period. Redhot pigs drawn from the flue from ..............-..-+8 

Blast turned on: pigs covered with charcoal ; pigs lifted occasionally ; charcoal 

added and water thrown on. 

ee ON a aia ons inc ning sv din mages snes seis issn eis wonseseiceeance | aces 
Both men pry lump almost constantly ; charcoal added frequently; water 

thrown on occasionally. 

11h. 57m. 
11h. 58m. 

ON CR IN es oon 5b ip. sisia betas On cape beeing ebnte cade teancieenseceone 12h. 33m 

$d Period. The lump is broken up and lifted above the tuyeres, protruding far 
MAIER ois ca ciew pc eSSa Sess, (Gee eyaRNGeRaNeD Mab aduianewGeks 12h. 37m 

POR G CAIIE GINO. 065555 0 aise cose cissics: vis. eavcasnnsierscdase tus cate secnowsacnesiees 13h. 44m 
Bar introduced by one workman horizontally, to keep upper mass up ; charcoal 

charged occasionally ; water added ; hammer-slag charged. 
acc aiiisicnc cis danse shaas inde KANbeth CSP Vaebeiabionnedc 12h. 59m. 

CN IE IE OO NE TRIE. <5 noo 5 asin c cece cin cnceicnwsecctssndcosnses cess ih. 00m. 

eto noses sean ticccealten:asusnue emecaseeeustcssiepiyiunietaaden cess ih. 01m. 

Bali pried 4p GNA GrAWN,. ....... 20. ccccccesesccccccvcccscccsccevcocscccsens ih. 01m. to ih. 02m. 
Begin hammering 1h. 03m. 

End hammering 
COO OO ee Ooo rece cece eee SOOO OO SEOE TOE OS CEOS DE EESEEEeserseereses 

§ 351. In THE South WALEs PROCESS the cast-iron is 
first melted down in a coke refinery or run-out fire, and | 
there part of its silicon and carbon are removed by the) 
action of the blast. It is then tapped out into a pair of) 
charcoal-hearths, the relatively acid slag being held back, 

‘las their ends melt off. 

and any which runs into the charcoal-hearth being care- 
fully removed. The partly solidified metal is broken up 
and piled near the tuyere. After melting down it is re- 
peatedly raised slightly from the bottom, apparently as 
in the Lancashire process. The slag is tapped off from 
time to time. As soon as the metal has ‘‘come to 
nature,’’ 7.e., is thoroughly decarburized, it is withdrawn 
and hammered. 

This process thus lacks the descorifying final melting 
of the Lancashire process. 

I have met no late description of the South Wales pro- 
cess. Greenwood, indeed, states that the charge in the 
coke refinery is from 5 to 6 cwts. of cast-iron, and that 
a charge lasts a little over an hour.‘ These agree with 
Percy’s statements made in 1864 ; whether they are simple 
copies, or whether the process has remained stationary, I 
know not. 
§ 352. IN THE SWEDISH-WALLOON PROCESS one or two 

very long pigs of white or mottled cast-iron (a, Figure 
149), are melted down drop by drop, being pushed for- 
ward as fast as their ends melt off, till enough to yield a 
bloom of from say 84 to 93 pounds has been melted. 
This may take some twenty minutes, during which the 
pasty metal gradually reaching the bottom of the hearth, 
is worked constantly. The pasty mass is now broken up, 
raised above the tuyere, and melted a second time, appar. 
ently ‘much as in the Lancashire method. During this 
time the bloom from the preceding charge is heated in 
this same hearth, held steeply inclined as shown in Fig- 
ure 149. 

This process differs chiefly from the Lancashire process 
in that the bloom is reheated in the hearth in which it is 
made, in that the charge is very small, and that the cast- 
iron, instead of being introduced all at once, is gradually 
pushed forward. From this last it happens that the in- 
terval between the melting of the first and that of the last 
part of a given charge bears a much greater proportion to 
the total length of the heat in the Swedish-Walloon than - 
in the Lancashire process. Indeed, from printed and oral 
descriptions of the former process, I infer that the pasty 
mass is broken up for remelting immediately after the 
last of the cast-iron has melted. Hence the first-melted 
part of the metal is much further decarburized when the 
remelting begins than the last-melted part; as I am in- 
formed that the heterogeneousness thus introduced sur- 
vives the remelting to a very considerable extent, 7.¢., that 
the product is decidedly heterogeneous. 
§ 353. IN THE FrRanNcHE-ComtT& PRocEss—the pigs of 

gray cast-iron are melted down asin the Swedish- Walloon 
process, Figure 149, 7. e., are gradually pushed forward 

This continues for about 90 
.|minutes or less, during which the bloom from the pre- 
‘|ceding charge, having been cut in two, is reheated in the 
same hearth and forged, three heatings and forgings 
being needed for each half bloom. The pasty mass which 
has meanwhile accumulated on the hearth bottom, is now 

lifted above the tuyeres and gradually melted down, fall- 
-|ing drop by drop past the tuyere. This occupies some 20 

to 25 minutes more. Those parts of the mass resulting 
from this second fusion, which are still imperfectly de- 
carburized, must be raised up and melted down a third 
time. 

q Steel and Iron, p. 229, 1884. 
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The hearth is usually covered, and the sensible heat of 
the products of combustion is utilized somewhat as in the 
Lancashire hearth. 

The distinctive features of this process, then, are that 

the bloom from the preceding heat is reheated in the refin- | 
ing hearth; that gray cast-iron is used ; that the pigs are 
pushed forward in melting instead of being charged all at | 
once ; that the metal or part of it is melted thrice; that 
the hearth is covered, and its waste heat utilized. 

$354. Metrinac Scrap-IRon IN THE LANCASHIRE 

Heartu (Cf. Table 171, Col. XIV.).—Owing to the rela- 
tive prices of scrap malleable iron (steel and wrought iron) 
and of pure cast-iron, most of the American-Lancashire 
hearths now treat the former material exclusively. 

The process is practically the third period of the cast- 
iron refining process already described. The ball from the | 
previous operation being drawn, the hearth is cleaned and 
partly filled with charcoal, and cold malleable-iron scrap 
is thrown on it. If, as often happens, much light scrap is 
used, such as sheet-iron clippings, broken wire from wire- 

drawing establishments, etc., this is charged first, and 
after a few minutes whatever heavy scrap is at hand. 
The charge is covered with charcoal as before and melted | 
down, the chief work being to raise the upper mass (the| 
still unmelted part) occasionally, so that the blast may | 
enter between it and the lower mass (é. e., the metal | 
which has melted, dropped, and accumulated on the bot- | 
tom), and care is taken not to touch the lower mass with | 
the tools, lest slag become mixed with it. As soon as all 
the material has reached the lower mass, this is pried out 
and hammered, quite as in the case of cast-iron. 

In the last six months of 1888 the loss from'scrap to 
cropped billets at an American mill was 22.75%, of which 
the croppings formed 0.66%, and 9.20% occurred in the 
two reheatings and hammerings which followed the ham- | 
mering of the ball, so that the loss from scrap to ham- 
mered bloom was 12.89%. As most of the scrap was thin, 
with much surface, this loss is certainly small. Column) 
XIV., Table 171, represents practice at this mill. 

As the scrap is nearly free from silicon and silica, the 
slags are more basic than in treating cast-iron. There 
is thus a considerable fining, and I am informed that: 

CHAPTE 

‘about 10 to 15% of the phosphorus present is removed, 
that the sulphur, even if initially as high as 0.10%, falls 
to a mere trace, and that the carbon, even if initially as 
high as 0.40%, usually falls to about 0.034%. 

The operation is of course much more rapid than fining 
cast-iron, and fourteen heats are made per shift instead 
of seven, by two workmen. 

The cast-iron plates which line the hearth last much 
longer, three or four times as long, as when cast-iron is 
treated. The difference is probably due to the fact that 
in the latter case the product of the first fusion, being 
much more fusible, and hence remaining fluid longer, 
penetrates to the lining-plates to a greater extent. Fur- 
ther, the energetic prying and scraping along the bottom 
during the second period of the treatment of cast-iron 
probably tend to wear the bottom plate out. 

As the plates are less attacked, and as the addition of a 
little silica to the very basic slags formed in treating 
scrap-iron is less to be dreaded than in treatiig cast-iron, 
so the rear lining-plate is usually omitted, the brick-work 
of the rear wall being exposed to the heat. 

-§ 855. Srert.—It is much harder to make weld-steel 

than wrought-iron in the charcoal-hearth, for, instead of 
carrying decarburization as far as it can go, we have to 
interrupt it at a given point, and there is little to indicate 
when this point is reached. Here, as in making puddled 
steel, the decarburization must proceed slowly in order 
that we may interrupt it with more certainty. Further, 
in limiting the final action which removes the carbon, we 
also limit the removal of phosphorus ; hence, and because 
phosphorus is more hurtful to weld-steel than to wrought- 
iron, especially pure cast-iron should be used for making 
'charcoal-hearth steel. 

In order to retard the decarburization we use, when 

making weld-steel, an abundance of a liquid and less 
strongly fining slag than when wrought-iron is aimed at, 
less stronyly fining through carrying less iron-oxide, and 
instead carrying more silica or more manganese. The slag 
is made manganiferous either through the direct addition 
of oxide or silicate of manganese, or by using manganif. 
erous cast-iron. Manganese-silicate is less strongly fining 
than iron-silicate for reasons already given. 

R XVIII. 

APPARATUS FOR THE BESSEMER PROCEssS.® 

$371. THE ARRANGEMENT OF BESSEMER PLAN''s.— | 
According to their size these may be divided arbitrarily | 
into the great and the small plants, or into the “big” 
and the ‘‘ baby Bessemer.”’ 

The arrangement of large plants is a matter of the 
greatest importance, in view of the usually enormous 
quantity of material to be handled, and of the necessity 
of handling it not only cheaply but very rapidly: and it. 
should therefore be studied carefully. The arrangement of | 
small plants is much less important, and only deserves | 
passing notice. 

To fix our ideas, let us note the arrangement of the 
Joliet plant, Figure 163, and the path followed by the 
materials. We have to melt the cast-iron which is to be 

Bessemerized or ‘‘ blown :’’ to blow it, removing its carbon 
and silicon: to re-carburize it in order to remove the 
iron-oxide taken up in blowing, and usually also in order 
to give it the desired proportion of carbon: to cast it in 
the form of ingots: and finally to remove these ingots. 
We will here follow the metal no farther. 

The melting occurs in the cupola furnace I. Thence 
the cast-iron is tapped through the runner R into the 
iron-ladle F, and from this a weighed quantity (say ten 
tons) of it is poured through the short runner below and 

s This chapter treats of certain apparatus for the Acid Bessemer process. The 

Hydraulic apparatus and the Cupolas, as well as the modifications of the apparatus 
which the Basic process calls for, will be treated in the second- volume of this 

work. 

t This ladle is called the iroyp-ladleto dis‘inguish it from the casting-ladle L. 
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to the left of F, into one of the already highly heated cupolas so that the molten metal is readily transferred 
converters or vessels Co, which for that purpose is from them to the vessels, and that their débris is readily 
turned about the axis of the trunnion ¢ by means of the! removed by rail. 
rack G, so that its length lies horizontally, and that its} There aremany modifications of the arrangement I have 
nose comes under this short runner. ‘sketched ; ¢. g. in the position of the cupolas and the 

The vessel being thus charged with cast-iron, the blast arrangement of the runners, both cast-iron and spiegel- 

is let on through the tuyeres Q, Figures 202 and 204, and the eisen being in some mills introduced through the runner d: 
vessel is turned upright, so that the blast isforced through in the number of vessels, of which there are usually 
the bath of molton cast-iron, throwing it into violent two, yet sometimes three or even four, while in small 
ebullition, and removing its carbon and silicon rapidly. plants there is occasionally but one: in the number of 
The escaping gases pass through the chimney or ‘‘ hood”’ casting-cranes, usually one, sometimes two, rarely three : 
- in the shape of the casting-pit, which is very deep in old 

As soon as the appearance of the flame issuing from British mills, shallow in most modern mills, and occa- 
the converter’s nose indicates that decarburization is com- sionally wholly dispensed with, the moulds standing on 
plete, the vessel is again rotated about the trunnion-axis, the general level: in the number and arrangement of the 
but this time in the opposite direction, so that its nose is,ingot-cranes, etc., etc. Again, while in most mills the 
brought close to the runner d,and the blast is now ingots are stripped in the casting-pit,in some they are 
stopped. Through this runner the spiegeleisen used for 
recarburizing is now run into the vessel, having mean- 
while been melted in the one of the cupolas 8, and col- 
lected in the spiegel-ladle K. 
A violent reaction occurs between the spiegeleisen and 

the decarburized and oxygenated metal in the vessel, 
which is now turned so as to pour the molten steel within | 
it into the casting-ladle L, which rides on the jib of the | 
casting crane C. This crane now swings the casting-ladle | 
successively over the cast-iron ingot-moulds N, standing 
in the casting-pit P; the steel being poured into the) 
moulds through the nozzle in the bottom of the ladle by | 
raising an internal stopper lifted by the stopper-rod | 
shown. 

The ingot-moulds are next lifted from the partly solidi- | 
fied ingots by the ingot-cranes c, and, by means of tongs 
or ‘‘dogs”’ hanging from these same cranes, the ingots 
themselves are now lifted, placed on cars and carried 
while still molten within to the heating furnaces in the 

rolling department. The removal of the moulds is termed 
‘* stripping.” 
But meanwhile, after discharging its steel into the 

casting-ladle, the vessel has been inverted to pour out its | 
slag, inspected rapidly to see what repairs are needed, and | 
turned back into position for receiving another charge of | 
cast-iron, or as it is called another ‘‘heat.’? The oxide of 
iron formed by the excess of blast in immediate contact | 
with the ends of the tuyeres gradually scorifies and cor- 
rodes these, and heat by heat the tuyeres grow shorter 
and the bottom thinner, so that after from 15 to 30 heats it 
becomes necessary to remove the bottom and replace it 
with a fresh one, 7. e. to ‘‘ change bottoms.” | 

In case ‘‘ direct-metal’’* is used, it is brought from the 
blast-furnace by a ladle like F, and running on the same. 
track, and is poured through the same runner into the, 
vessel. , 

The vessels must stand at such a height that their 
steel pours readily into the casting-ladle, and that the 
débris which they drop when inverted can be readily re- 
moved: the casting-crane so that it may receive the 
steel from the vessels and deliver it to the moulds: the 
moulds so that they are readily placed, and that they and 
the ingots cast within them are readily removed: the 

8 ‘* Direct metal” is cast-iron brought while still molten direct from the blast 
furnace and poured into the converter. In distinction from it, cast-iron which has 

been cust into pigs at the blast furnace and remelted in cupolas before run into the | 

Bessemer vessels is known as “‘ cupola-metal,”” 

removed with their moulds to another place before strip- 
ping. The value and object of these modifications we 
will consider later. 

$ 872. CLASSIFICATION OF OPERATIONS.—The operations 
above outlined may be divided into four groups: 

1. Melting and transferring the molten metal to the 
converter. 

2. Blowing. 
3. The pit-work,* casting, stripping and removing the 

ingots. 
4. Repairs, especially those to bottoms, ladles and 

moulds. 
The following movements of materials are to be made, 

‘and for them tracks, runners, cranes, hoists, etc., are to 

be provided. 
A. Taking cast-iron, coke and spiegeleisen to the cu- 

| polas. ; 
B. Removing cupola-slag and “ dump.”’ 
C. Conducting the molten cast-iron and spiegeleisen to 

the vessels. 
D. Carrying the molten steel to the moulds. 
E. Removing the ingots for rolling, hammering, etc. 
F. Removing the moulds that they may cool, and re- 

turning them. 
G. Bringing and removing ladles. 
H. Bringing and removing vessel-bottoms. 
I. Bringing and removing vessel- and pit-slag and scrap. 
In addition to the above, which are of the nature of 

transportations, the following motions must be provided 
. 

J. Rotating the vessels. 
K. Lifting the ingots from the pit.* 
L. Setting the moulds and lifting them from the pit. 
In designing a plant for small output it is usually very 

important that the cost of installation be kept very low, 
as the interest charges fall heavily on the small tonnage, 
and as powerful and hence costly machinery can be oc- 
cupied but a fraction of the time, 7. é., to poor advantage. 
Thus a small.and hence compact plant is sought; the con- 
verting building itself is small ; cupolas, vessels, pit and 

perhaps heating furnace stand close to each other ; some 
of the above movements are suppressed or combined, and 

several of them are effected by the same machine. 

s Though in certain mills there is no true pit, it is still more convenient to speak 
of those classes of work which in most works occur in the pit, as “* pit-work.” 
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But when a large output is aimed at, e. g., when rail-| 
ingots are to made, and where operations are necessarily 
hurried, it is best to separate the places where the above 
four groups of operations are to be carried out, so that the 
workmen engaged in each group may not hinder those of 
another, and, sufficiently oppressed in hot weather with 
the heat necessary to their own group, may not have their 
working power further diminished by the heat from the 
other groups. Clearly this is more important in case of 
a large than in that of a small output, since in the former 
case more workmen are employed in each group, their 
operations and motions are quicker, and more in need of 
free working-space, and the evolution of heat, (whether 
from running streams of molten metal or the presence 
of hot ingots) is more constant, and its effects consequently 
more intense and far more trying than in the latter. 
Moreover, as in the case of large output there are more 

men in each group, so it is expedient to put in charge of 
ach group a workman of exceptional powers of direction, 
and it is lessimportant to have all the groups immediately 
under the eye of a single foreman. In case of large out- 
put the superintendent delegates his authority to a num- 
ber of bosses (the head vessel-man, the head pit-man, 
etc.), and holds each of them responsible for results. In 
vase of a small output bosses of such responsibility can- 
not be employed, for their wages would form too seri- 
ous a charge per ton of the small product; hence, great 
compactness is further desirable here, in order that the 
superintendent, or rather in this case foreman, may be 

within sight and earshot ofall. 
Again, if we thus scatter the different groups we must 

have locomotives or other costly means of transporting 
the material from point to point ; their absolute cost is rela- 
tively little larger in case of large than in that of small 
output, and thus forms a relatively light charge per ton 
of the greater product. 

These considerations, of course, apply with more or less 
force to industries in general ; but to iron manufacture 
with especial force, for here undue condensation not only 
impedes the many and rapid movements of heavy and 
often difficultly handled and white-hot objects, but leads 
to oppressive heat, which lowers the workman’ s efficiency, 
to say nothing of increasing his sufferings. Here mercy 
pays. 

But though it is thus desirable to separate the four 
groups, it is best that the operations of each group be 
arried on in asmall space, so that the men of each may 
have but short excursions to make, may communicate 
and co-operate quickly with each other, and that they 
and the objects in their charge may ever be well within 
sight and speaking distance of their boss. 

§ 373. THE POSITION OF THE CUPOLAS must, as already 
stated, be such that the molten cast-iron can be conveyed 
readily from them to the vessels, and that their own débris 
can be readily removed. 

A. Their débris is not only very considerable, but a 
very large quantity is thrown out suddenly when they 
dump. In order that they may dump (and dumping is 
by far the easiest way of removing their contents at the 
end of their campaign), and that the débris dumped may 
be readily removed, they should stand well above the 
ground level, not less than 8 or 9 feet ; in close proximity 

to a broad-gauge track ; and either apart from the con- 
verting-room proper, or along one of its sides, so that 
their débris may be delivered into an open space as free 
as practicable from walls and pillars, as these interfere 
with breaking it up, or, indeed, quarrying it as must 
sometimes be done. 

In the older Bessemer plants, e. g., Joliet (Figure 163), 
a chute U, beneath the cupolas, throws their débris com- 
pletely out of doors. In most of the later plants the 
cupolas stand hardly high enough for this, but they are 
either removed from the converting-room (Bethlehem, 
Harrisburg) ; or their débris is carried from beneath them 
by a similar but shorter chute, and falls into a space en- 
cumbered only with short and smooth division walls ; or 
both these plans are combined. 

B. Transferring the molten cast-iron. In order that the 
cast-iron might run by gravity to the vessels, the cupolas 
in the older Holley plants stood close to and higher than 
the vessels, nearer even than in the Joliet type, figure 
163. The cast-iron was tapped from the cupolas into 
stationary tipping ladles, resting on scales, and close to 
the cupolas; by tipping these ladles a given weight of 
cast-iron was run through long, loam-lined runners to the 
vessels. The runners in this and similar mills have a fall 
of about one in four or one in five. They are forked at 
the lower ends so as to deliver into either of two vessels 
and pivoted so as to be pushed well into the vessel’s 
mouth when delivering iron, and again withdrawn before 
the vessel is turned up (Figures 171 and 178). 

But here a very serious difficulty arose. The cupola 
tappers, much of whose time was necessarily spent on the 
side of the cupolas nearest the vessels, were completely 
hemmed in by heat. In front of them were the hot 
cupolas, from whose shells much heat radiated ; by their 
feet were large ladles full of molten cast-iron; while be- 
hind them rushed ina torrent of hot air, heated by the 
ingots in the pit and by the flame of the vessels. Their 
position was indeed intolerable. They stood, as it were, 
in a chimney conducting the hot air up from the pit and 
from around the vessels to the top of the cupola building. 
I have often known men to be overcome with the heat 
here, faintings, severe hemorrhage at the nose, etc. 

When, as at Harrisburg, Figure 171, they sought to 

remedy this by setting the cupolas farther back from the 
vessels, inordinately long runners leading from cupola to 
vessel resulted, in which much cast-iron solidified, and 
much runner scrap resulted, which had to be remelted. 
Further, the additional height to which it was necessary 
to raise the cupolas in order to give the runners sufficient 
fall, the additional cost of the cupola building, which had 
to sustain a heavy load aloft, and the additional distance 
through which .1,000 tons of material had to be hoisted 
daily, were no trifle. 

Hence many builders of plants have abandoned the plan 
of placing the cupolas so that the molten cast-iron can 
run from iron-ladles standing hard by them through 
runners directly to the vessels, and instead have placed 
the cupolas in a position convenient for receiving pig- 
iron and coke, and for discharging their debris ; and they 
have provided traveling iron-ladles, carried by a locomotive 
from the cupolas to the vessels, Here, then, it is found 

Py INTs . 



THE BETHLEHEM 
° 

STEEL PLANT. § 373 299 

expedient to separate the operations of one of our four cupola-bottoms should be some 7 feet above the vessel 
groups from those of the others. ° 

There are three common ways of carrying the iron- 
ladle from the cupolas to the vessels, 
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floor, while in the old arrangement, in which the cast- 
iron ran through gutters to the vessels, the cupola- 
bottoms stood some 17 feet above the vessel-floor. 

Of these three plans the third (carrying the ladle by a 
crane) is decidedly the cheapest as regards cost of 
installation, but is much less convenient than the others. 
Tn pouring from the ladle into the vessel four men and 
boys are required, one man tipping the ladle, a second 
racking it in towards the mast of the crane to compen- 
sate for the horizontal travel of its lip as it tips, a stage- 
boy regulating the height of the ladle, and another the 
position of the vessel. With the second arrangement 
(a ladle running on an elevated track) only two men are 
needed, the locomotive engineer and a man to tip 
‘the ladle. The first (a ladle running on a surface track) 
needs but slightly more labour than the second, to wit, a 
'stage- -boy to work the hoist which raises the ladle to the 
vessel’s mouth. I think that few good judges would 
recommend the third arrangement for works designed for 
large output. 

As between the first and second plans, the first may 
effect a slight saving in first cost, the cost of a single 
hoist being less than that of elevating the track, and the 
lower position of the cupolas effecting a slight saving. 
As regards lifting the metal both the first and third 
arrangements are at a slight disadvantage, for their two 
lifts, first from the general level to the .cupola-charging 
platform, and second from the _ general level to 
| the vessel, are collectively rather more, say four to six 
‘feet more, than the single lift of the second plan, allow- 
‘ing for the necessarily higher position of the cupolas in 
‘the second arrangement than in the others. 

But the chief objection to the first arrangement is that 
‘the surface track occupies space which is, if not more 
needed for other purposes, at least more likely to be en- 
cumbered or obstructed than that accupied by the 
elevated track of the second arrangement. This may be 

‘a rather serious thing. For every heat four trips must be 
made, carrying the iron-ladle to the vessels and back, and 
spiegel-ladle back and forth. If we are blowing a heat 
every eight minutes, this implies a trip along these tracks 
every two minutes on anaverage. Moreover, if successive 
heats are to be made in vessels served by the same track 

1st. It may run ona track on the general level, (Figures | and hoist, the vessel which is preparing to blow must 
164, 209,) be raised to the level of the vessels by a hoist receive its cast-iron some little time before the blow in its 
(or on the jib of acrane as at Rhymney and Eston) stand-, ‘neighbor ceases, in order that the track and hoist may be 
ing between or beside them, and there be tipped by gearing 
attached to its trunnions. 

2d. It may run on an elevated track at about the level | 

‘free to bring the spiegel-ladle to the blowing vessel the 
instant that its blow finishes. In the Bethlehem works, 
with their very talented management and with their four 

of the vessels’ trunnions (figures 165, 168, 169) ; from this vessels, this arrangement indeed works smoothly ; but 
track it pours the metal into the vessel, being tipped by with a two, and, perhaps, even with a three-vessel plant, 

gearing attached to its trunnions. If the vessels stand one might anticipate considerable delay, owing to ob- 
side by side this track may run either before or behind structions to the track, or to interference between the 
them ; if opposite each other, as in the British plan, the 
track should run between them, as at West Cumberland. 

3d. It may be carried by a crane to the vessel’s mouth, 
and, while suspended aloft. by its own trunnions, be 
tipped so as to empty its molten iron into the vessel by | indicate. 
lifting its bottom with a chain (Figure 167). 

In the first and third of these arrangements the cupolas| to pour a small than a large weight of metal. 

| movements of the spiegel and the iron-ladle. 
The length of time during which the vessel is delayed 

in receiving the charge of molten iron is practically the 
same for all these plans, as the numbers in Table 188 

If anything, the crane-method here gives the 
best results when we consider that it takes longer per ton 

And, lest 

need only be raised so high that their debris can be|it be thought that, though the crane-method pours the 

easily removed from beneath them ; in the second the! metal rapidly, it wastes time by swinging the metal 
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slowly from the cupola to the vessel, I will add that in| 
one case I saw the stream of molten iron begin running) 
into the vessel 45 seconds after beginning to raise the 
ladle which held it from the scales below the cupola. 

| 

TABLE 188.—T1IME OCCUPIED IN PouRING MOLTEN CAST-IRON INTO VESSELS BY 
DIFFERENT METHODS. 

Mode of Transporting lBy Surface 
the Cast-iron. By Runners. Track. By Creme. 

Weight of Charge, Tons ...| 10 6 7 7% 5 4 
Number of Observations. .. 1 7 5 5 2 

(Max..... A he, es 2 | 2? 1’ 5” 50” 
Time Occupied. < Min...... 1’ 40” Shek aimee 1 | ww a 55/” 45” 

yge.....| 1755” | 1° 907 1’ 38” | 1% 42” 57” 47” 
Seconds per Ton, Avge..... | 20 6” | 13’ 13” |. 13” 11” 12” 

If direct-metal, ¢.e. molten cast-iron brought direct from 
the blast-furnace, be used, it is necessary to combine the 
direct-metal arrangement with one for cupola-melted cast- 
iron. For not only is it important to remelt in cupolas 

during the week the cast-iron made by the blast-furnaces on 
Sunday, when the steel works are closed, but to be able 
to substitute cupola-metal for direct-metal in case the 
supply of the latter should fail, or in case its composition 
‘should suddenly become unsuited to the Bessemer process, 
through some temporary derangement of the blast-furnace 
or otherwise. For simplicity it is desirable that direct- 
metal and cupola-metal should be carried to the vessels 
through the same channels, be weighed on the same 
scales, etc. 

$ 374. WEIGHING THE MOLTEN CastT-[RON FOR THE 
VESSEL CHARGE.—The iron-ladle usually stands on scales, 
and an exact charge is weighed into it, the stream of 
molten metal being interrupted at the right moment by 
‘* Botting up*’’ the cupola. But it may in some cases be 
more convenient to tap a larger quantity into this ladle, 
and then weigh out from the ladle an exact vessel-charge. 
When the cast-iron is conveyed by a crane, the weighing 
may be effected by a hydraulic weighing-machine on the 
trolley ‘running on the crane-jib. This machine is a 
hydraulic cylinder with a pressure gauge, and the ladle 
is simply suspended from its plunger. 

This last plan admits of many modifications. For 
instance, the weighing cylinder may also be a lifting 
cylinder for raising or lowering the ladle ; when a weight 
is to be taken the admission and escape of water are 
checked, when the pressure-gauge will indicate the weight 
of cast-iron plus tare, 7.e. ladle, plunger and suspending 
pieces. Or the pressure-gauge may be attached to the 
main lifting-cylinder of the crane itself. In any case the 
gauge should be so set that it points to zero when the 
water or other fiuid is supporting only the weight of the 
tare. 

§$ 375. ARRANGEMENT OF VESSELs, Prt AnD CoNVERT- 

InG-HousE CrRANEs.—Here we have quite a different 
problem, to arrange matters so the several operations 
shall not interfere with each other, shall not hold each 
other back. At the same time the manceuvres and super- 
vision must be easy, and the cost of installation must 
be within bounds. In approaching such a_ problem 
we must, of course, have some starting point, and 
probably as good a one as any is to assume a 
given weight of vessel-charge and given boiler and blow- 

s To “bot up” is to stop the tap-hope of a cupola or other melting furnace, e.g. 

with a ball of clay on the end of a pole or “‘ bot-stick.”’ 

ing engine power, so that a heat (of, say, ten tons) can be 
blown in given time (say eight minutes); then we must 
seek to arrange matters so that we shall be able to blow a 
heat every eight minutes, one vessel turning up to begin 
blowing its heat the moment that the preceding heat is 
finished in another, and that the vessel in which it is 
blowing turnsdown. Inat least one American three-vessel 
plant the blowing engine often runs continuously for 
several hours, blowing being absolutely continuous. 

After the metal is blown it is recarburized, is poured 
into the casting-ladle, is teemed thence into the moulds, is 
removed to other departments. Now, in the mill which 
we are designing, as soon as a heat is blown in one vessel 
and before it is recarburized a second is to begin blowing 
in another vessel ; and the first vessel (or a third in case 
there are three) must be ready so that a third heat may 
begin blowing as soon as the second is blown. In like 
manner the casting-ladle must deliver its steel, undergo its 
repairs and be back ready to receive the second heat as 
soon as the second heat is ready to be poured into it. So, 
too, a second set of moulds must be ready to receive the 
second heat, as soon as the casting-ladle has received this 
second heat and swung around to where the moulds stand, 
and so on. 

I need not here combat the belief of many European 
metallurgists that such extremely rapid work is prejudicial 
to the quality of the product. This depends chiefly on 
the proportion of phosphorus and sulphur in the metal, 
which is of course wholly independent of the rapidity 
of working, and further on the temperature of blowing 
and of casting, on care in casting, etc. Now the rapid 
working which has led to such enormous outputs from 
American mills is not due to rapid blowing, but to avoid- 
ing delays between blows ; and it is hard to see how this 
is to injure the metal, unless by inducing slovenly casting. 
Needless to say, the arrangements for teeming must be so 
ample, especially when high quality is sought, that this 
important operation may be performed carefully. I 
think, however, that evenin some of our quickest working 

mills, the ingots are as well cast, as free from blowholes 
and as sound as those made in the most leisurely European 
practice. 

As regards uniformity of composition, our rapid work 
leaves nothing to be desired. (Cf. § 365.) On the other 
hand, rapid working not only lessens the interest and 
general charges per unit of product, but, by preventing 
the vessels from cooling between heats, enables us to use 
less coke in the cupolas, and cast-iron which has less 
silicon and is hence cheaper, than in case of slower work- 
ing. 

§ 376. NUMBER OF VESSELS, ETC., NEEDED—DIscus- 
ston.—From this point to § 378 follows a quasi mathemat- 
ical discussion of the number of vessels, cranes, etc., 

needed to permit continuous blowing. 

The several operations which have to keep time with the 
blowing are, the work in and on the vessel between 
blows ; the work done by and on the casting-ladle ; and 
the work in stripping and removing the ingots and re- 
placing the moulds, or the pit-work. But for the pit- 
work enough time must be allowed not only for this work 
of the ingot-cranes, but also to permit the ingots to solidify 
and become firm enough to bear handling. 
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3. Time for the casting-lad: e I NE os iaale cic 3a h-o aieicsiaw d oueesGieai alae i. 'T. 
4. Time to teem, cool and strip the ing ts of a heat, and to replace the moulds 

for a new heat, mould-time.. .. , 
. Time for the manoeuvres of the ingot-cranes, ingot-crane-time............... C.F. o 

With this discussion in view I have made more than 

500 observations of the time occupied by the several opera-|_ 
tions connected with the production of ingots by this 
process. 
Some results condensed from these will now be presented : 
1. BT consists of the time actually occupied in blowing, 

plus the half minute occupied in turning the vessel up 
and down. The time occupied by the blow proper 
depends on the proportion of carbon and silicon in the 
metal, the weight of the charge, the number and size of 
the tuyere-holes and the pressure of the blast ; and this 
last in turn on the capacity of the blowing engine. As 
the engine-power and the aggregate area of the tuyere- 
holes are usually roughly proportioned to the weight of 
the charge, the chief factor in determining the length of 
the blow is usually the proportion of silicon in the cast- 
iron. 

Actually, Forsyth has made seven 10-ton heats in an 
hour and 73 in twelve hours at the Union works, or at the 
rate of 8.6 and 9.86 minutes per heat respectively. 

At Homestead 61 five-ton heats have been made in eight 
hours, or at the rate of 7.87 minutes per heat*: and at 
Scranton 78 heats of 6.6 tons each have been blown ina 
single twelve-hour shift. As lately as 1883 Forsyth put 
the limit of the possible production of the South Chicago 
pit at one heat per twelve minutes. 

Of course the output in certain single hours is likely to 
be much greater than the average of the day’s work. It 
is not sufficient that the casting appliances can on an 
average receive and take care of the average of the vessel’ s 
output; they should be designed to receive it as it is 
delivered, even during the hours when its delivery is 
most rapid. Considering the advances made since 1883, 
we discount the future but little in taking BT as eight 
minutes, z. e., in arranging our plant so that it can receive 
and handle a heat every eight minutes. 

The little Swedish vessels, indeed, go far beyond the 

limit of eight minutes per heat, and, by using a very large 
tuyere-area per ton of charge, often blow a heat in five 

minutes ; but it seems doubtful whether a proportionally 
large tuyere-area would be desirable for our great ten ton 
vessels. 

2. VT, the time occupied by the vessel’s work between | 
heats, consists in the time occupied in recarburizing, in| 
pouring the steel into the casting ladle, in emptying slag, 
in examining, and, if need be, replacing tuyeres and 
performing like minor repairs, and in introducing the new 
charge of cast-iron into the vessel. If we except time 
occupied in extraordinary repairs, such as changs ‘ng bot- 
toms, patching the lining, etc., VT is usu:j 7 short 
enough. If there is any delay here, it is throug . charg- 
ing large quantities of cold scrap steel by hand ;™ this 
may be avoided by charging the scrap steel through a 
chute during the blow. 

a Eng. and Mining J1., XLIIL., p. 253, 1887. 
m ¥.9., to lower the temperature of the blow. 

blowing steam into the vessel along with the blast. 

This may, however, be done by 
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Soom many observations I believe that it is not neces- 
sary that the different parts of VT should occupy more 
time than is indicated in the first of the following sets of 
numbers ; I have actually known them to occupy only 
the intervals given in the second column. 

TABLE 189.—DeETaILs oF VT. 

Time Minimum 
probably observed 
needed. | time. 

IRN oc tints. cbs aaa euscdacer xouaweaeswadensaseems 25’ 15/ 
OIE TEI CUEING NIN aac. ne soe iiednnad comma. accercnuses 45/” 40/’ 
Emptying slag and turning back into receiving position......... 25/ 22’ 
Receiving cast-iron and examining tuyeres...................-.. V 50” 1’ 40” 

ROMNN GS 2 assireecaramieataeeee Mesa elaiecdweieecesesd 3! 25/ 2 50” 

| Naive never known the shia of VT to tie so little 
time as this, simply because there is usually no reason for 
haste, as VT is readily made so much shorter than BT. 
There is usually more or less waiting, except when chang- 
ing bottoms: then indeed matters are hurried. In one 
case, watch in hand, I noted that 14’ 30” elapsed between 
the time of pouring the steel of one heat into the casting- 
ladle and that of running in the charge of cast-iron for 
the next charge, and during this time a bottom was 
changed. Adding 25” for recarburizing, 45” for pouring 
into the casting-ladle and 1’ 50” for receiving the cast-iron 
for the following charge, VT would in this case be 17’ 30”. 
This was at the Homestead works, where the facilities 
for changing bottoms are not remarkably good. At the 
Union works VT, including changing bottoms, has been 
as short as 17’, and 63 heats have been blown in 12 hours, 
using but one vessel and changing 3 bottoms ! 

3. LT usually consists of the time occupied by a single 
casting-crane in receiving the molten steel from the vessel, 
in swinging to the moulds, in teeming, in changing or 
repairing ladles and setting stoppers, and in swinging 
back to the vessel to receive a new charge of steel. In 
plants like Forsyth’s, however, the time occupied in pour- 
ing from the vessel to the ladle is not part of LT, for here 
the casting-ladle is not put upon the casting-crane until 
it has received the charge of molten steel. 

The details of LT should be about as follows in rapid 
work: 

TABLE 190.—DETAILs OF TIME OCCUPIED BY THE OPERATIONS OF THE CASTING-CRANE, FOR 
10-TON HEATS, LT. 

Vessel does not | Vessel pours di- 
pour directly to rectly to casting- Minimum time ob- 

crane. casting-crane. served. 

Receiving the molten steel..... BF Bb si ccaceeumatad ice 40’ 
Swinging to the moulds........ 28/" | 30” 25/’ 
Teeming 10 tons in 8 ingots. . 5 30” 5’ 80” 8 15// 
Changing or repairing ladles. . YGF vo 50” 
Swinging back to the vessel.. 13” 13/ 11” 

SRP acco uv 5. Stew esos 7’ 56” 7 13/ rw 

i LT consists chiefly of of the teeming proper, its ena 
should increase almost proportionally with the weight of 
the charge. For given total weight it will increase 
markedly with the number of ingots per charge ; fora given 
weight of steel is more rapidly teemed into a few large 
than into many small ingots, as the last part of the steel 
poured into each mould must be added cautiously, in order 
that the ingot may have exactly the desired weight, and 
as time is lost in passing from mould to mould. But if 
the ingots are cast in groups, as in bottom- and other forms 
of multiple casting, LT increases relatively little with the 
number of ingots. The teeming is slower and hence LT 
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is longer in case of very low-carbon steel than in that of 

rail-steel. 
4, MT, or the interval from the time when we begin teem- 

ing into a set of moulds to the time when we can again 
teem into a set standing in the same place in the casting 
pit, consists (1) of the time needed for teeming the whole 
heat : plus (2) the time during which the last-teemed ingot 
must stand in its mould before we can strip it without 
danger of its bleeding, o7 the time needed for the ingot to 
contract and for the mould to expand so much that they 
separate readily: plus (3) the time needed for stripping 
the last teemed ingot, plus the time needed for lifting the 
last four ingots from the pit and placing them on cars (for 
it is more convenient to strip at least four ingots consecu- 
tively and then to lift them than to strip and lift one ata 
time): plus (4) the time needed for replacing the last four 
moulds, for it is hardly practicable to begin teeming into 
a set of moulds till the whole set is in place. We here 
assume that there are ingot-cranes enough to care for 
these moulds and their ingots. 

The details of MT should be about as follows in rapid 
work: 

TaBLE 191.—DeETaILs OF TIME OCCUPIED IN TEEMING AND REPLACING MOULDs, MT, FOR 
10-TON HEATS OF RAIL-8STEEL. 

Time probably Minimum time ob- 
needed. served. 

Teeming 10 tonsin 8 ingots....... ............ ..0. 5’ 30” 5/ 15/” 
Last ingot must stay in mould...................... 10” 20” 9” 49’ 
PMc io ce sinh ohoaekhoankwecas 27” 23” 
DAttine IOS TOUT AMOUR... 5 ics wcicsceensacsccece 1’ 50” 1’ 40” 
Replacing last four moulds.... ................e000 1’ 40” 1’ 30” 

EMME Si vawnniony Shai be eeeenkeeeweeweiaaes 19 47” 18’ 37” 

Of these the only one as to which I feel in doubt is the 
most important, to wit, the time the ingot must remain in 
the mould before stripping. Ihave known ingots stripped 
successfully 9’ 49” after teeming, but I have seen bleed-_ 
ing occur when a rail-ingot, cast at normal temperature, | 
was stripped 9’ 50” after teeming. On the other hand it is 
stated that at Darlington (Britain) half the 11-inch ingots 
of a rail-steel heat are stripped, removed and placed in 
the soaking-pit by the time that the last ingot is teeming, 
and that, in case of wire-steel, each ingot stays in its 
mould but 8 minutes. How this early stripping is made 
possible I know not, but it seems to imply some such 

expedient as the use of very cold and thick-walled moulds 
which, as pointed out in § 225, p. 151, is objectionable. 
Perhaps in addition the moulds may taper more strongly 
than ours. As MT consists chiefly of the time occupied 
by the ingots in solidifying, and as thin ingots solidify 
much more quickly than thick ones, so its length depends 
chiefly on the thickness of the ingots, and to a smaller 
extent on their individual weight. Further, as the teem- 

ing time forms a considerable part of it, MT must increase 
with the weight and the number of ingots per charge. So, 
too, MT seems to be somewhat longer with low than with 
high-carbon steel, as the former must be teemed slowly 
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solidity sufficient for stripping and handling, is greater 
\than with high-carbon steel. 

5. CT consists of the time occupied by a single ingot- 
crane in lifting the moulds from the ingots, and placing 
them either on cars or in a cooling-space within the con- 
verting-room ; in lifting the ingots and placing them on 
cars for removal, and in placing the moulds for another 
heat. 

TABLE 192.—DETAILs OF TIME OCCUPIED BY THE OPERATIONS OF THE INGOT-CRANES, CT. 

| Time Probably | Minimum 

| 
Needed. | Time Observed. 

Lifting and removing 8 moulds.................. a ¥ 307 | x 0” 
| Lifting 8 ingots and placing on cars : 3 30/ 3” 20/ 
i CEES ch cvvincies sas son seisescuseunnseses: o% ¥ 10” 3 0” 

Or at the rate of about 114 minutes per ingot. 17 10” Y 20” 

CT clearly depends almost wholly on the number of in- 
gots per charge, and only through this on the weight of 
the charge, save that heavy ingots cannot be raised and 
swung quite so quickly as light ones. 

Table 193 condenses part of the foregoing. 

TABLE 193.—TIME NEEDED FOR THE DETAILS OPERATIONS IN A 10-TON BESSEMER CONVERT- 
ING House, CASTING 8 INGOTS PERHEAT; CONDENSED. 

Probable time in| 

ee 

1! 

3 
rapid work. = > 

ioc oe g z Time depends Holley | Forsyth ric | chiefly on 
and an So | 
like | like | #E | 

plants. | plants. 3 

\ | a: roy 

Turning the vessel up and down.......... ......--| ae Ae 19” 
IEE cok cca pa peace subensnksssebesennenee -one% ee Sock ee 
RO NEIIINE ooo cic auwiee's sens oe esis devine eos nne' _ hb 15’ 
Pouring into casting ladle........ ..... eeulseaeen a 45/ | 40” 
Emptying slag and turning back to position....... Bes 29/7 
Receiving cast-iron and examining tuyeres.. 1 ae hus oss 1’ 40” 
Swinging casting-ladle to moulds,........ a 28// 30’ 25// 
Teeming 10 tons in 8 ingots.... -| 5? 30” | BY 30” | & 15” 
Changing or repairing ladles.... 1 Orly ov 50” 
Swinging back to the vessel............++ -+++++++ 13/ | 13/ 11” 
Each ingot must stay in the mould............ .-- he cceeee 9’ 49” 
Stripping 8 ingots and setting their moulds on cars. A. 6 vy W 

| Lifting 8 ingots and setting oncars................ eae f. sccscur 3’ 20” 
Replacing eight moulds............... ...++.- --- OP” ft vscbane ¥ oO” = , 

: Y oO” y  . | §% silicon in BT or total blowing cycle..............-.seeeeeees Joveeeees 3 ane inon 

VT or cycle of vessel (ae changing bottoms) 3/ 25” |........ Q 57” 
work between blows f Changing bottoms......... PPO Aewewenee 17” 

| Weight of 

LT or cycle of casting-ladle................++0-+++ w 56” | 7? 18” 1177 11” a a ong 

| | ingots. 
| |) Thickness 

| MTT or cycle of moulds... ....s00.22 cee eeeeeees 1Y 47” |... 1¥ 37” + and No. of 
} ingots. 

| CT or cycle of ingot-cranes...........+--+-0-.++++ Pr Vccercee 9 20” \No. of ingots. 

If, as we have assumed, blowing is to be continuous, 

and if we let 
x = the number of casting-cranes, 
y = the number of sets of moulds for which there is 

space in the casting pit, and 
z = the number of ingot-cranes, then we mnst have 

(1)...-x > 393 
(2)..-.y >gr; and 
(3)... >}- 

As we shall nie see, expressions (2) and (3) require 
modification, and become 

(4). ...y >$e+1, and 
(5)....2> 1.62 +1. 

Further, there must be enough casting- and ingot-cranes, 
; : |x and z, to reach the y sets of moulds. 

on account of its tendency to rise, and at a much higher | : y 
temperature than is necessary for the latter ; and thisdoes| § 377. APPLICATION OF THE FoREGOING Discussion.—1. 
not seem to be fully offset by the counter consideration | Vumber of Vessels. For rapid work it is clearly desirable 
that the former solidifies at a higher temperature than the | that there should be at least two vessels, so that one may 
latter, and hence quicker. The explanation appears to be | blow while the other receives and discharges metal and 
that, with low-carbon steel, the difference between the tem- | undergoes current repairs. If we take BT as 8’ and VT as 3’ 
perature of fluidity sufficient for teeming and that of |25”, then clearly with two vessels we can make a heat 

(TO BE CONTINUED. ) 
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every eight minutes, while with one vessel we can only 
make a heat every 11’ 25’, and practically the difference 
would be greater than this. 

But, while with two vessels blowing may be continuous 
as long as only minor repairs are needed, since VT is so 
much shorter than BT, yet when we have to change bot- 
toms blowing must be interrupted, since in this case VT 
is likely to be at least as long as 18’. Assuming VT at 
even 19’ the course of operations is as follows: As soon as 
vessel 1, whose bottom is worn out, finishes its heat, the 
work of changing bottoms begins; even before the steel 
is poured into the ladle the bottom is partly unkeyed. | 
Now while the bottom is changing, vessel 2 blows a heat) 
taking, say, 8’; discharges and receives metal during, say, | 
3’ 25” or VT; and blows a second heat, taking 8’ more, or 

altogether 19’ 25” from the time when vessel 1 ceased 
blowing. In these 19’ the bottom of vessel 1 has been 
changed, it has received a new charge of cast-iron, and 
is ready to blow as soon as the second heat of vessel 2 
ends. Thus the total interruption due to changing bot- 
toms is only 3’ 25”. 

If now a bottom last 25 heats, then on an average there 
will be this interruption of 3’ 25” every 25 heats, so that 
the blowing, instead of being absolutely continuous, will 
be continuous for 25 heats, or, say, 25 x 8 — 200’, and 
will then be interrupted for 3’ 25”, so that the interrup- 
tions on this account will amount to 1.67 of the total time. 

But occasionally, especially towards the end of the 
week, the lining of the vessel at points other than the bot- 
tom needs repairs, so that it may be necessary to blow 
three or even four consecutive heats in one vessel while 
the other is undergoing repairs, which would bring the 
delay up to 10’ or even to 14’ out of every 200’. Again, 
it may occasionally happen that while the bottom of 
one vessel is changing that of the other may give out, 
though this should be extremely rare in well conducted 
mills. Taking all these factors into consideration, it does 
not seem probable that the interruptions due to changing 
bottoms and repairing linings of vessels should amount to 
more than 5% of the total time. 
Now by having three vessels instead of two, one may 

always be ready when the bottom of another is to be 
changed, so that, but for the inevitable occasional delay, 
blowing may be absolutely continuous. This naturally 
leads us to study 

The relative advantages of two- and of three-vessel 
plants. 
We find that the conclusion which we have just reached, 

AMERICAN BESSEMER WORKS. 

that only about 5% greater output should be expected | 
from a three than from a two-vessel int, is born out by 
the results reached in practice, bot as regards tonnage 
and the number of heats made in given time: witness the 
latest ‘‘ record-breaking’ results in table 194. 

It is true that two out of the three three-vessel mills, 
South Chicago and Edgar Thomson, are at a disadvantage 
in using direct-metal, while the Union, Homestead and 
Scranton mills use cupola-metal. Owing to unavoidable 
irregularities in the conditions in the blast-furnace, the 
composition of direct-metal is less perfectly nnder control 
than that of cupola-metal. Mills using direct metal, 
therefore, are liable to have occasional heats unduly high 
in silicon, and hence unduly long in blowing. But 
the third three-vessel plant, Harrisburg, labors under no 
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such disadvantage ; its management, too, is able and en. 
ergetic. 

TABLE 194.— Maximum OUTPUT OF AMERICAN BESSEMER WORKS. 

| Tons. Number of Heats ls |. F a 

se LE | as|Builese —| ott | els 
Sailwe| 2 | 2 Seles! od SISSi8S0 — be ~“ BS DZ E eeiS5/SS| SE. lpglcgigs £2 e* Se S88 
es|e2|"s | Ss sess ‘a i? ms =| = } _) = = | 

ai ears ie | TS al ; 
Nii isi asanienaincs |. ..]....--| 5,486 | 28,145 |73 |....].... 2,858 | 12 |11 |...... 
= | | | | | | 
~~ Scranton........... ....ee. | wceteh owen’ baseess cabanas 78 | WOR ess |... faces fostess 
= | | | | i 

| Home. { 0” rail-steel, 1887) 477, 891 | 4,477 | 19,572 |91.5) 170 809 3,636 | 8 16 71 
= stead. 4) Low-carbon steel, | | | Pod 
g i 1989] 372, 619)... .. | 13,201 69 | 116...) 2,486) 8 |46 | 71 
& , ' es 

o | | | | | | ow. 

| 2 {pagar Thomson.......... 729) 1,384 7,580 | 31,120 '71 | 133) 719/ 3,014] 12 11134 ven 
On | | | | 

== |Harrisburg... ........... 544) 1,029 5,110 | 20,947 75 | 141) 678 2,929] 12 |11 | 48 
os | | | 

= |South Chicago........... 701 1,308 | 6,402 | 27,427 60 | 119) 556) 2,441] 12/11 | 50 
L 

Most.of ‘the results in Table 194 were given me in May, 1889, by the management of the 
several mills as their best record up to that time. 
The Homestead shifts are of eight hours, instead of twelve hours as at the other works. To 

arrive at the maximnm output per twelve hours at Homestead I have added one-half to the 
maximum output per eight-hour shift, so as to get data‘as nearly comparable with the others 
as practicable. Needless to say this is giving Homestead a slight advantage, for one may 
keep up a higher speed for eight than for twelve hours. 
With this exception the numbers given represent actual results without qualification of 

any kind. Thus Union and Edgar Thomson have actually made 2,858 and 3,014 heats respec- 
tively in one calendar month. 

Certainly there is nothing in our present experience 
pointing to a very marked difference between the capacity 
of a two- and that of a three-vessel plant. But the three- 
vessel plant has a real advantage in that, thanks to our 
being able to lay one vessel off for repairs without inter- 
fering with the output of the mill, the vessel-linings may 
be repaired more leisurely and at more convenient times, 
é. g., during the week instead of on Sunday, by daylight 
instead of hurriedly at night; and in that bottoms may be 
changed more leisurely; needless to say work is usually not 
only better but cheaper when leisurely than when hurried. 
Finally, the superintendent’s energy, spared from the fre- 
quent hurried planning of howto make vessel one last till 
the bottom of vessel two is changed, how to make the nose- 
lining last through the week, etc., is available for other 
matters. In a word, the three-vessel plant works a little 
more easily and hence a little more cheaply. 
On the other hand, the three-vessel plant is necessarily 

a more expensive one. First we have to provide the 
third vessel, with its rotating mechanism, supports, hood, 
etc. In a mill like Harrisburg, Figure 171, or Edgar 
Thomson, Figure 177, we have further to provide a 
longer building and a second casting-crane. Ina mill on 
Forsyth’s plan, like South Chicago, Figure 168, we can 
have three vessels without a second casting-crane, and prob- 
ably without materially increasing the size of the build- 
ing; but we at least have to have an additional receiving 
crane. 
With either the Edgar Thomson or Forsyth’s plan the 

number and size of cupolas, the engine and boiler capa- 

city, the number and size of ingot-cranes, and the general 
strength of the apparatus should be the same for atwo- as 
for a three-vessel plant, for, as we have seen, the output 
is practically the same, the quantity of cast-iron to be 
hoisted, melted and blown, the quantity of air needed for 
blowing, the number and weight of ingots and moulds to 
be raised and lowered are all practically the same in one 
case as in the other. None can deny that during the 
hours when there is no changing of bottoms, the two- 
vessel plant blows as many and as heavy heats as the 
three-vessel plant: and that the blowing, hoisting and 
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manipulating machinery must be designed for these hours 
of maximum output, not for the average of these with the 
slack hours. I have been surprised at the deliberate 
statements of eminent engineers, that the three-vessel 
plant must be made more substantial on account of its 
greater output. 

Whether the greater ease of working pays for the 
extra cost of the three-vessel plant, is a question on which 
opinions are divided. If we assume that the extra cost 
of installation is $25,000," a charge of 20% per annum for 
interest and amortization would amount to $5,000, or 
$0.025 per ton of ingots on an annual output of 200,000 
tons, or of $17 per diem for a year of 300 working 
days. 

2. The Size of Vessels.—There is nothing in the experi- 
ence with ten-ton vessels to lead as to doubt the practica- 
bility of using larger ones. Indeed, the new vessel shown 
in Figures 198, 204 and 205 aims to hold from twelve to 
fifteen tons. If larger charges are to be blown, it will be 
necessary either to increase the size of ingots, so as to 
have fewer to cast per heat, or to provide some additional 
means of handling them, such as multiple casting, the 
use of a second or even a third casting-pit, etc. (See 
§ 379, and the last part of § 378.) 

3. NUMBER OF CASTING-CRANES NEEDED.—We saw in 
Table 190 that if, as in most plants, LT includes the time 
during which the steel is pouring from the vessel into 
the casting-ladle, it amounts to 7’ 56” or dangerously near 
BT, which is 8’: if, however, the casting-ladle is not 
placed on the casting-crane till after receiving the steel, 
LT is considerably shorter, to wit 7’ 13”. Here LT is 47” 
shorter than BT, so that a single casting-crane will per- 
form its functions quickly enough to receive and distri- 
bute the steel as fast as it is blown. A single casting- 
crane then satisfies the formula y>#, which becomes 

1>713+8, or 1>0.902. This inference is in accord with 
the results of practice, for the work at the Union mill, 
with a single casting-crane which does not receive the 
molten steel till after this has been poured into the ladle, 
is practically as rapid as that at Harrisburgh and Edgar 
Thomson where there are two casting-cranes, and as 
that at Bethlehem where there are three. 

In short, a single casting-crane, if it has to hold the 
casting-ladle while the steel is pouring into it, has so little 
margin of time that it is liable to hold the work back at 
least occasionally: but if it be free to attend to its other 
duties during the 45” in which the steel is pouring from 
vessel to ladle, it can handle the steel as fast as the vessels 
can produce it. If, however, the number of ingots to be 
cast per minute were materially raised beyond its present 
maximum number, whether by shortening the blow or by 
increasing the number of ingots per heat, a second casting- 
crane as in the Harrisburgh type would be needed, unless 
some form of multiple teeming were adopted. This is 
true of both two- and three-vessel plants, and of Forsyth 
as well as of other types. 

4. Number of Sets of Moulds for which Space must 

h The charge of $25,000 is meant to cover simply those items which are neces- 
sitated by the addition of a third vessel to a two-vessel Forsyth or similar plant ; to 
wit, the third vessel with its rotating gear, hood, receiving-crane, additional plat- 

forms, foundations, pit for receiving crane, etc.; but it does not cover any charge 

for additional engine or boiler-power, casting or ingot-cranes, cupolas, hoists, etc., 

which, from this point of view, remain the same as for a two-vessel plant. 
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be provided in the Casting Pit.—According to (2)y 
MT. must be greater than 2: according to Tables 192 and 193 

MT=19’ 47” and BT=8’: hence y>°= or y=3. 

In other words, if (Table 193) it takes 5’ 30” to teem the 
steel of one heat; if we must allow the last ingot of 
the heat 10’ 20” to cool before stripping it; and if to 
strip it, to remove the ingots, and to set a fresh lot 
of moulds in place takes 3’ 57”, we cannot begin to 
teem again in the place occupied by this set of moulds 
till 5’ 30” + 10’ 20” + 3’ 57” = 19’ 47” after the time when 

we began teeming the previous heat in this place. 
is to say, this casting-space can receive a heat of steel 
only once in 19’ 47”: and in order that there may be a 
casting-space ready to receive a heat of steel every 8’ 

That 

there must be space for at least 1947 + 8 = 2.5 sets of 
moulds in the casting-pit, or, as we cannot have fractions, 
3 sets. 

have a spare set of moulds in the pit, or altogether four 
sets, so that ; 

But in case of rapid working it is far better to 

(4)...-y>3E +1. 
This is desirable, both that the pit-men, whose labor in 

hot weather is extremely trying, may have an occasional 
breathing spell ; and that, no matter what happens, there 
may always be moulds enough to take the steel. 
is not enough margin between the temperature of the 
molten steel as it leaves the vessel and the melting-point 
of the metal, to allow us to hold it long in the ladle; 
moreover, the casting-crane is in constant requisition. 

There 

It 
would, indeed, be trying to have a heat of steel blown 
and in the ladle, ready for teeming, and then to be forced 
to convert it into scrap for want of moulds. 
A set of eight 143” ingot-moulds occupies at least 14 

running feet ; for four sets we need 56 running feet, and 
it is better to allow 60 feet. This should be measured on 
the arc of a circle about four feet less in diameter than 
the rim of the casting-pit, for the moulds come together 
only on the edges nearer the centre of the pit, gaping at 
the outer edges. In a 40-foot pit an allowance of 60 feet 
for the inner circle of the moulds calls for an are of 191°. 

5. Number of Ingot-cranes Needed.—As we have seen 
in Tables 192 and 193 that BT and CT are 8’ and 10’ 10” 

respectively, to satisfy the formula z>{;, we need 
more than (10+ 4°) + 8 = 1.27, 7. e., we need two ingot 
cranes ; that is, as it takes 10’ 10” to strip and lift the 
ingots of a single heat and to replace their moulds fora 
subsequent heat, so in order that an ingot-crane may be 
ready to handle a set of ingots and moulds every 8’, there 
must be two ingot-cranes, supposing that each works con- 
tinuously. But this cannot be the case, for each neces- 
sarily stands idle a considerable part of the time, e. g., 
from the time when the moulds in its neighborhood are 
in place and ready for receiving steel, till they have been 
filled with steel, and till the steel ingots within them have 
so far soliditied that they can be stripped safely. It is 
therefore found necessary in practice to have three ingot- 
cranes for a ten-ton plant. In addition, the crane which 
is used for removing the casting-ladle from the casting- 
crane, and for replacing it with another, and (in case it be 
unnecessary to change ladles) for inverting the ladle to 
empty the slag, though properly speaking a ladle-shift- 
ing or, as it is called, ‘‘dump”’ crane, is often classed 

Indeed, it is usually exactly like 
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them. Thus we actually need four ingot and dump cranes| placed within the first, 70 running feet more would be 
for rapid working with a 10-ton plant. I think that the|available, or altogether 148 feet. In a 48-foot pit these 
empirical formula numbers become 96 and 183 feet respectively. For a 10- 

(5)....2>22 41 ton heat of 14-inch ingots we have taken MT, or the period 
between beginning to teem into a set of moulds and again 
beginning to teem into a second set standing in the same 
place, as about 20 minutes ; if we take MT provisionally 
as 30-minutes for 19-inch and 15 minutes for 7-inch 

In point of fact the American plants noted for their|ingots, and if there be a single row of moulds in case of 
* quick working have at least as many ingot-cranes as this/19- and of 14-inch ingots and a double row in case of 
formula calls for, Union, 8. Chicago, Harrisburg andj}7-inch ingots, and if we assume that our ingot-cranes can 
Homestead having four each, Scranton (a six-ton plant) | do their share of the work, then it follows that, as far as 
having three, and Edgar Thomson five. . mould-space is concerned, we could cast in a 40-foot pit 

As the large number of ingot-cranes needed is chiefly |1-16 19-inch, or 2.3 14-inch, or 9.9 7-inch ingots per 
due to their having to stand idle so much of the time, so| Minute; and that in a 48-foot pit we could teem 1.4 19- 
it is clear that the number of ingot-cranes needed will not ;inch, or 2.9 14-inch, or 12.2 7-inch ingots per minute. 
increase proportionally to the number of ingots cast from | Next, as regards the ingot-crane capacity. It is hardly 
each heat. | practicable to have more than three cranes devoted solely 

The method I here use is less suited to the case of the care of ingots and moulds ata 40-foot pit, Algae 
ingot-cranes than to the other cases to which it is ap- i — ea eee ataet a5 ee Fee 
plied. jeach ingot three separate operations are needed, and to 

| perform these we have seen that about 1.25 minutes are 
§ 378. THE CAPACITY OF A CASTING-PIT is limited, 1st, | needed for each 1.25-ton ingot. Let us assume that two 

by the rate at which the casting-erane or cranes can teem; minutes would be needed for each 3-ton ingot and one 

2d, by the room available for moulds within the pit ; 3d, minute for each 750-pound ingot. When casting 1.25-ton 
by the number of ingots and moulds which the ingot-|14-inch ingots the ingot-cranes may have to stand idle 
cranes can handle. half the time; but in casting smaller, say 750-pound, 
We have seen that a single casting-crane can teem con- ingots, they would work much more nearly continuously, 

tinuously at the rate of one 1.25-ton ingot per minute. I|and I think that we may assume that each crane would 
should think that it could teem 19-inch 3-ton ingots at| stand idle only one-quarter of the time. Under these as- 
the rate of one every two minutes, and 7-inch 750-pound sumptions three ingot-cranes could handle 3-ton ingots at 
ingots at the rate of two per minute. <A second casting- | the rate of one in 1.3 minutes ; 1.25-ton ingots at the rate 
crane would cast as much more. of 1.2 ingots per minute; and 750-pound ingots at the 

If we measure the space available for moulds along the Tate of 2.25 per minute. With a fourth crane these rates 
are of a circle four feet less in diameter than the pit, the Would be increased by one-third. 
250° of a 40-foot Forsyth pit available for moulds would; Some of these inferences are summed up in the follow- 
give 78 running feet. If a second row of moulds were ing table : 

gives a sufficiently close approximation for practical pur- 
poses. In case of a six-ton plant this formula would 
require three ingot-cranes. 

TABLE 195.—EsTimaTED CAPACITY OF A SINGLE PIT PER 24 HOURS. 

40-foot pit with three cranes for handling ingots and moulds. | 48-foot pit with four cranes for handling ingots and moulds. 

ara e ey eee : wll. lcasting 7% | Casting 3-ton 19-inch | Casting 1.25-ton 14- gr ge | Casting 3-ton 19-inch Casting 1.25-ton 14-| — ounce . 
; ingots. | inch ingots of anculde, | ingots, inch ingots. rows of moulie. x 

BN coe SB og a ea eee Spoon eee 
q — Capacity for Twenty-four hours.- _ 
s | | 

i, Ingots. | Tons. | Ingots. Tons. | Ingots. Tons. | Ingots. | Tons. | Ingots. | Tons Ingots. Tons. 

bela ia = rE eee Sarak 

I.—Ag limited by the eapacity of a single east-{[b--| 90] 200 Jon rdigedoongiagar fire teveesfocrteeeeed| et aa nae Sepearass| Seats 
IMG-CFAMC.... p20 0 see vere eeeee cover eeeees ce a Pee iene ease et 2,880 Se. Ss Bs sete fiche ie 2.830 964 

\|4.. 1,663 GORD [oc osccre|ceccceons Pesaisiz adele coca iidngicrpicis || 2,048 CFB ssc wc con: Eee sewewaticiee 
II.—As limited by the available mould-space...< |5...)... 6 .....eJeeee cece ee] 3,370 BRID | a sec ces |ocerewss oe Fedde cugnenhustcemaaes 4,147 | Thee eas. sacs cbveoades sc 

: PE Ny 20: in n at nish titer Iatacnaee| tain leasieiiliocangweea | 000 4,750 | sca drensler aoe arn creer Seated Slcldfarrapeta Es demesacate 17,568 5,800 
III.—As limited by the capacity of the ingot- Rees 1,086 3,240 Joce- ease pact|eree ese see Joccccccccceclecccccecee | 1,440 4,320 |... . fe . e]ece sae aun 

pa Dia Re piistale dion Vbowaneess<et 1,728 BI Gress nine aceddeateceae an: adeind bo tanosooa 30 BIER A coc ccsusviecwccaean: 
DEVINE S8ONADRRE SEIN 205 ESA NERDY Dee cient atil edits oak teaiseea rath meetiane tas 3,240 Cresta b rueetanetckcasacss L davudags 4,320 1,400 

These numbers indicate that the mould-holding capacity | or in the number of ingots, the capacity of a single 
of even a 40-foot pit is far beyond the present blowing- | casting-crane would be exceeded. As regards the ingot- 
capacity of two or three 10-ton vessels; but, before the | cranes, the case is not so bad, for with_a_48-foot pit four 
tonnage indicated in lines 4 to 6 was reached, grave incon- | ingot-cranes could, according to this estimate, take care of 
veniences from the excessive heat-radiation from so enor-| more 1.25-ton than two or three vessels are likely to turn 
mous a quantity of metal compactly stored in a single pit|out. But should the number of ingots be greatly in. 

‘ at one time, would arise. ‘creased, é. g., by diminishing their size, additional ingot- 
It is quite otherwise, however, with the casting- and|crane capacity would be needed. 

ingot-crane capacity. The former of these, even in case} In short, further increase in blowing-capacity is likely 
of 1.25-ton ingots, is barely equal to the actual rate at|to necessitate, first an increase in the teeming-capacity, 

which a pair of vessels has turned out steel for a consider-|and only later in the ingot-handling capacity. 

able period. On any considerable increase in the tonnage| The teeming-capacity may be increased by multiple- 
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teeming, ¢. g., by teeming through a funnel which delivers 'vessels and what not is less in continuous than in inter- 
into several moulds, and by other devices which will be| rupted working. 
considered later ; or by the use of a second, or eventually; Now, some advocates of small charges have assumed 

athird casting-crane. The casting-cranes may all stand | that large charges cannot be blown continuously, which 
in the same pit; but more casting-room can be had and a/is untrue; for in our large American works with 10-ton 
greater number of ingot-cranes can be used if we have a | vessels the blowing is habitually continuous, one vessel 

separate pit for each casting-crane. Pits may be arranged turning up to blowa charge the moment that the blowing 
as in Figure 175, which may be considered as the logical | of the preceding charge ends, so that the blowing-engine 
development of Forsyth’s plan. 

The use of a second casting-crane has an advantage over 
multiple-teeming, in that it enables us to use more ingot- | 
cranes. For very small castings multiple-teeming seems | 
to be a necessity, unless proportionally small charges | 
are blown in little vessels, as a large heat would chill 
before it could be teemed separately into a great number 
of small castings. 

To increase the capacity of the ingot-cranes, we must 
cut down the number of motions per ingot which they 
have to execute. Usually they have to perform three 
distinct manceuvres, placing the mould, stripping, and 
removing the ingot. The number of motions may be 
reduced by placing several moulds on a single plate, 
which with ingots and moulds is lifted from the pit by 
a single motion of the crane; or by lifting ingot and 
mould together from the pit; or by placing the several 
moulds of a group of ingots in a common frame, so that 
they are lifted from the pit by a single motion of the 
crane, the ingots remaining behind. In the first two cases 
no real saving of labor is effected, if the ingots and moulds 
are simply carried off to be stripped elsewhere in the way 
in which they are usually stripped in the pit. This 
simply changes the venue; but by Laureau’s or Jones’ 
mode of stripping, a saving may be effected. 

§ 379. KLEINBESSEMEREI, SMALL versus LARGE BEs- 
SEMER PLants.—The question as to the most desirable 
weight of charge naturally divides itself into two quite 
distinct parts. 1st. Do we with large or with small 
charges habitually get the better product (or the more 

readily make a product of given excellence) from given 
materials? 2d. Is it cheaper to blow large or small 
charges? We have two distinct questions, one of quality, 
the other of cost. 

The question of quality can be considered better in 
treating of the chemistry of the Bessemer process. I may 
here say, however, that after pretty extensive enquiries 
and observations, I find neither good reason to expect 
better product nor convincing evidence that better product 
is made in case of small than in that of large charges. 
Nor is it clear to me that soft ingot-iron is more readily 
or more regularly made in small than in large vessels. 

As regards the question of cost, much confusion has 
been brought into what should be a very simple discus- 
sion, by comparing small works which run continuously 
with larger works which run intermittently. Nobody will 
deny that the more nearly continuous the work the 
cheaper it will be, for most obvious reasons. We have in 
the first place the factors common to all industries: our 
workmen and machines work a greater proportion of the 
time, charges for amortization and interest, for adminis- 
tration and general expenses are less per unit of product. 
But beyond these, we have in metallurgial operations a 
very important factor: the loss of heat from furnaces, 

often runs for hours without stopping. Thus Ehren- 
werth’s calculation that the little Bessemer plant 
at Avesta is more economical than the larger ones is most 
misleading, for he compares a four-ton plant making only 
fifteen heats daily with an 880-pound plant making 
fifty heats daily, while our ten-ton plants make twice this 
number of heats. Now it is not the greater size of the 

four-ton plant, but the very small number of charges 
which it makes daily, that puts it at a disadvantage. 
Whatever merit there was in the Avesta work was in its 
continuousness, not in the lightness of its charges. 

This does not really merit discussion, but if proof is 
needed, it is at hand in the fact that the Avesta small 

charges were kept up for more than five years without an 
imitator, and that even here it was found best to increase 

the charges to 3,300 pounds. 
In this country the little Clapp-Griffiths vessels at first 

had a capacity of two tons; thelater ones have three tons 
capacity. Indeed the American Clapp-Griffiths practice 
can hardly come under the term ‘* Kleinbessemerei,”’ 
which was applied to the half-ton Avesta practice in 
distinction to the Austrian four-ton work, termed ‘‘ Gross- 
bessemerei.”’ 

What, then, is the most advantageous weight of 
charge ¢ Usually that which with continuous blowing, 
‘or with an interval of not over two minutes between: 
blows, will yield the output which is aimed at in the 
establishment under consideration, supposing this 
establishment to run say ten months out of the year. 
This, however, is only true within limits. I doubt 
whether it would be wise under most conditions to make 
the weight of the charge less than two tons, even when a 
very small output is aimed at. 

W hat the expected output is to be must depend on many 
onditions, the kind of steel aimed at, whether for rails 
or steel pens, the supply of cast-iron, the expected de- 
mand, ete. Ifa mill is to be built to supply steel for fish. 
hooks alone, a pair of twelve-ton vessels would be absurd ; 
no less absurd would the Avesta toy-vessels be for rail- 
making. I take it that the claim that steel can be made 
cheaper in little than in large mills does not deserve dis- 
cussion. Other things being equal, if the demand for 
steel will keep a ten-ton plant fully occupied, that steel 
can be made cheaper in a ten-ton plant than in a one-ton 
or in a half-ton plant. 
Many factors tend to concentrate industries into colos- 

sal establishments, ruled by giants of administration. 
Among these we have the increased facility of transpor- 
tation, and the growth of scientific and _ technical 
knowledge applicable to industries to such an enormous 

y I say ten rather than twelve months, because in case of many large manufact- 

uring industries it is thought more profitable, if a given quantity of output is to be 

made ina certain year, to make that output in ten months, even if the mill be thereby 

slightly pressed, than to spread the work over the whole year. It is, moreover, 

better that the capacity of the establishment should be rather larger than the ex- 

| pected output, so that an unexpected demand can be taken advantage of. 
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volume and to -such value that trained specialists, | 
reservoirs of this knowledge, can be advantageously 
employed. Their salaries clearly form a smaller charge 
against a large than against a small output. The cost of 
engines, of plant, of administration,* clearly does not in- 
crease proportionally to the size of the establishment. 
Hence it occurs that, in many industries, enterprises large 
enough to employ the best administrative talent to their 
fullest capacity—but not larger, and not too large for their 
market—can be operated at less cost than smaller ones. 

These considerations seem to apply with especial force 
to the manufacture of steel ingots; for the proportion of 
the total heat generated which is lost in case of large con- 
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verters, large furnaces for heating and melting, is less 
than in case of small ones; the loss in scrap and by 
oxidation is less, the consumption of refactory materials | 
and moulds is less, per unit of product in case of large’ 
charges than in that of small ones.” 

a In certain industries (e. g., in making sewing machines) the cost of adminis- 
tration, advertisement, and collection is said to be far greater than that of manu- 
facture proper. 

b Classing as small all workshops with five workmen or less, and as large all with 

more than five workmen, Dr. H. Albrecht finds that in Germany, according to the 

trades census of 1882, 99% of the mining, smelting, and salt-making establishments 

are large, while the proportion is much less in other industries, running from 76¢ | 

in chemical manufacture to 10% in clothing and repairing. (‘‘ The Nation,” N. Y,, 

XLVIII, P. 480, 1889, from ‘‘ Jahrbuch fiir Gesetzgebung,’’) 
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But it is quite in accordance with these views that small 
works should sometimes be profitable. Local conditions, a 
small local demand for steel in a region which offers the raw 
materials, but is remote from other markets ; the manu- 

facture of a special or even secret kind of steel, suited to 
certain small demands; the need of unusual knowledge 
and skill or extraordinary care; in short, the conditions 
which permit little industries to flourish all over the 
world without being overwhelmed by the great producers, 
may permit small Bessemer works to live and even 
thrive. But as the increased facility of transportation 
and indeed the whole march of civilization favors the con- 

centration of industries into large establishments, ruled 
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165. 

| by giants of administration, so the times seem to favor 
larger rather than smaller steel mills. 

Again, while it is beyond question that well designed 
large works can turn out large ingots of usual sizes more 
cheaply than small works, most of them have not been 
‘equipped for turning out ingots, billets or slabs of a wide 
variety of sizes, shapes and compositions. 

It may be much cheaper to make slabs for nail-plates, 
for instance, by making ingots in little vessels, and roll- 
ing those ingots down while they still preserve their ini- 
‘tial heat, than to buy even cheaper but cold ingots froma 
large mill, pay freight and brokerage, and then heat these 
cold ingots at great outlay for fuel, labor, and repairs to 
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heating furnaces. A pound of hot ingots is worth more 
in such cases than a pound of cold ones. This has been 
especially true in the past somewhat crude condition of 
our Bessemer industry, crude in the sense that it has been | 
chiefly planned for turning out an enormous quantity 

of ingots of uniform size, to be rolled into one kind of 
product, rails. In this way the little Bessemer works 
have had a real reason for existence. As the manufac- 
ture of billets or slabs of a certain size and composition 
in small mills assumes serious proportions, the large | 
mills equip themselves for making these very products, 
and roll their ingots, with their initial heat, into these 
very forms, and this special reason for the existence of 
the little works evaporates. 

The same thing may happen in the case of little ingots. 

Our great mills with their one or two circular casting pits 
can make a thousand tons of large ingots daily ; but they 
are not prepared to turn their product into little ingots. 
Let some little Bessemer works develop a valuable trade 
in little ingots, and the great works will establish some 
special form of pit or of multiple casting, swoop down 
and carry off the prey. 
While the great works may drive the little ones from 

some positions readily, in others to which they are 
specially fitted the little mills may hold their own long, or | 
even permanently. - 

This, however, belongs rather to political economy than | 

to metallurgy. All that I can do is to point out, and in- 
deed to insist, that the forces which make for concentra- 

tion elsewhere are and will remain at work in case of the 
Bessemer process, in which they are reinforced by the 
special conditions of the process itself. 

Figure 165 shows a good arrangement for a small Besse- 
mer plant. Two cupolas deliver the molten cast-iron to 
a ladle which runs on an elevated track, and which in 
turn delivers it to the vessels. A common casting-ladle 
casts the steel into moulds standing along the rim of a) 
semi-circular casting-pit. From this pit the ingots are | 
drawn by a crane, which deposits them on end in a heat- | 
ing-furnace or soaking-pit, whence they are drawn later) 
and deposited on the feed-rollers of the blooming-mill. | 

The refractory materials are prepared behind the ves- 
sels, in a space served by a 15-foot crane. Near here 

stands a small engine which drives the fan blowers for the 
cupola furnaces, and the crushing 
machinery for the refractory materials. 

§ 380, Tir GENERAL DISPOSITION OF THE VESSELS, 
Pit, AND INGoT-cRANEs.*—In the early Bessemer plants, 
Figure 166, the vessel-trunnions were but three or four feet | 

above the general level. This necessitated a very deep cast- | 
ing pit, so that the vessels might empty their slag through 
their noses on being inverted, that their bottoms might 
be removed and replaced from beneath, and that the 
casting-crane might raise the casting-ladle above the tops 
of the moulds standing in the casting-pit without having 
a very long lift, which would have increased its cost ma- 
terially, especially as the British cranes are not sup- 

ported at the top. ‘‘In this confined, unventilated and 
comparatively inaccessible,’ indeed, infernal 

and pulverizing 

abyss, 

a For admirable descriptions of Bessemer plants see Macar, Revue Universelle, 

2d Ser., XI1., p. 148, 1882, from which I have borrowed several illustrations ; also, 

(ireiner, Idem, XI. ; Daelen, Zeit. Vereins, Deutsch, Ing., XXIX., pp. 554, 1016, | 

A. D. 1885. Other illustrations are borrowed from Trasenter, “‘ L’Industrie Sidé- 

rurgique aux Etats-Unis,’’ Rev. Univ., 2d Ser., XVII., p. 231, 1885. 
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hemmed in by red-hot ingots and moulds, bespattered by 
the vessel’s white-hot spittings as it turned up or down, 
scorched by the slag which it dropped between heats, 
and threatened by the floods of molten steel which now 
and again broke through its nether parts, the salaman- 
drine pit-men intolerably reeked and wrought. 

The vessels were placed opposite each other. 
In the early American or Holley” plants the vessels were 

raised, as shown in Figure 163, to nine feet above the 
general level, while in still later plants, e. g., 8. Chicago, 
their height has been further increased to 15’, and they 
have almost uniformly been placed side by side. This en- 
abled Holley to use a shallow pit, only 30’’ deep, though 
in later mills the pit is 36’ deep. At the same time its 
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c ingot cranes. 

STANDARD BRITISH BESSEMER PLANT. 

C casting-crane. 

I hoods. 

Co Converter. G rack for rotating vessel. 

diameter has been increased to 40’ and even to 48’. In 

some late British plants the vessels are supported aloft 
in Holley’s style’. 

b On Jan. 26th, 1869 (U. 8. Patent 86,303), Holley patented supporting one side of 

the vessel on a beam, so that a car could be run beneath it (for removing bottoms, 

etc.), a hollow column for supporting this beam, and at the same time carrying the 

blast to the vessel-trunnion, and what appears equivalent to raising the trunnion- 

level high above the general level. Ido not find that he patented placing the 

vessels side by side: indeed, he stated in 1871, that Bessemer did this in his early 
practice, but not in such a way as to realize the advantages of the Holley plant. 

(Lecture at the Stevens Inst. of Technology, 1872, p. 24: Journ. Franklin Inst., 

XCIV., pp. 252, 391, 1872). 
¢ In the model of a (British) Bessemer plant exhibited at the Paris Exhibition of 

| 1889, by J. Gjers, the vessels, pit, and cranes are arranged much as in Figure 169, 
save that tle receiving-crane delivers direct to the casting-crane without Forsyth’s 

transfer-track, and that the cast-iron is brought to the vessels by a hoist which 

stands between them, as at H in Figure 164. 

N ingot moulds. 
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A. Raising the vessels and shallowing the pithas had| The short lift means not only diminishing the outlay for 
the following advantages : power by half, but lessening by about one-third that for 

1. The pit is much cooler. labor, since the pit-men who guide the rising and falling 
2. The pit-level is so nearly that of the ground outside|ingots and moulds must stand in the unbearable heat 

the works (indeed, in many works the pit-bottom is level| about half longer for an eleven- than for a five-foot lift. 
with the ground outside, the general working-level of the | Indeed I should put the saving in labor even higher than 
converting-mill being raised some three feet above this), | this: forwiththe shallow American pit thetops of theingots 
that the vessel-slag and the casting ladle slag, which may |and moulds are at such a level that crane-dogs and hooks 
amount to some 150 tons daily, are readily removed by | can be attached to them conveniently by the men standing 
cars running on a track level with the pit-bottom, instead | on the general level, and these same men swing the crane, 
of being shoveled up as from the old deep pit a tremen-' after it has lifted the ingot or mould, around to the cars 
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dous lift of nine feet, and then being shoveled again into|on which they deposit its burden: while they cannot 
cars. readily reach down low enough, in case of the deep nine- 

3. The vessel-bottoms may be removed and replaced | foot pit, to attach the dogs, etc., to the ingots and moulds 
from the general level, and are thus readily brought by| whose tops must be far beneath them. 
cars running on the general level to and from the repair-| 5. The space on the general level occupied in the old 
shop. British mills by the vessels and by the mechanism for 

4. That we lift the, say, 1,000 tons of ingots and 2,000|rotating them, and by the runners through which the 
tons of moulds handled daily only five feet in transferring ; molten cast-iron is brought to them, as well as that which 
them from the pit to cars on the general level, instead of|is occupied part of the time in examining and replacing 
eleven feet. A like saving is effected in lowering the|the tuyeres between heats, is, in American mills, used 
moulds into place in the pit; and each time we raise or | advantageously for other purposes: for the vessel-trun- 
lower an ingot or a mould we have to lift the rising parts ‘nions and the working platform at their level is supported 
of an ingot-crane. on cast-iron columns, leaving the space beneath free. 
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. Raising ‘the vessels enables us to raise the level of | platform ms, on which many tons of cast-iron, etc., may be 
re casting-crane, which must be able to descend low) piled, cannot be suspended aloft for nothing. Yet it is 
enough to receive the steel from the vessel. Raising the doubtful whether this really costs much in the end, 
casting-crane enables us to support its top with tie-bars| because for given surface of land we have more available 
level with the roof-trusses, and thus quite out of the way. | working space, and the area which it is necessary to give 
Moreover, the cylinder of the casting crane is brought to! our converting-mill is thereby lessened. 
a more accessible level. | Raising the level of the vessels does not necessitate rais- 

Indeed, in late works the vessels stand so high that the | ing that of the cupolas materially. For the level at which 
top of the cylinder of the casting-crane is at the general! the cupolas must stand in order to deliver their iron by 

‘TABLE 196.—BESSEMER PLANT.— Concluded. 

Vv essel-cy linder r Iron-cupolas. Blowing engines. Cranes. | 

Steam cylin- | . : ce | 

aa _ | Air cylinders. Casting-cranes. Ingot-cranes. Other cranes. 
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m .47 Upper diameter. In several of the works there are four vessels, but where 
| .94 Lower diameter. | these are grouped in pairs, each pair having a separate pit, 
| n I aminformed that the usual charge is 744 tons. | etc., [have regarded each pit with its pair of vessels as a 

o ‘*‘ American pit.” separate unit, and thus have given the number of vessels as 
p Casting-pit. | two, etc. In number 15, however, I have given it as four, for 
q Receiving-pit. here all the vessels work together, and there is much less 
r No pit. separation of the work than in other 4-vessel mills. 
8 Receiving-crane. | 

level, and the little pit in which this cylinder stands, being | means of traveling ladles into vessels whose trunnion-axes 
the higher, is the more readily drained. |are even as much as fifteen feet above the general, is but 

Finally, by raising the vessels a little higher than | a few feet higher than that at which they would at any 
cut otherwise be necessary, we can in the basic Bes-| rate have to stand in order to dump easily. 
semer process easily remove the vessel-shell without} B. Placing the vessels sideby side instead of opposite, 
disturbing its trunnion-ring, and carry it off on the, has the following advantages : 
general level to a repair-shop in an adjoining building, 1. For given diameter of casting-pit a much longer arc 

replacing it rapidly with another. of its rim is available for placing ingot-moulds, to wit, 
It is true that these ponderous vessels and their strong about 160° instead of about 125°; or, for given space avail- £ , 
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able for placing moulds, the diameter of the casting-pit |turns its side towards its mate: the difference is chiefly 
may be less than when the vessels stand opposite each |in the amount of space available for ingot-cranes and for 
other. 
the repairing and shifting of ladles, and is hence unavail- 
able for moulds. We have already seen that we must 
provide space along the rim of the casting-pit for many 
moulds. <A further reason why a long are of this rim 
should be available for moulds is this: we need three 
ingot-cranes for plants of even moderate large output, 
and four in case the output is to be great, or in case many 
ingots are to be cast per heat. It is important that these 
cranes should have fairly long jibs, so that each may 
command two railway tracks, one for moulds, the other 
for ingots, and beyond these tracks a considerable space 
on the floor of the converting-mill for storing moulds, 
which are thus in readiness in case at any time it be in- 
convenient or inexpedient to bring others in by rail. 

The areas which the several cranes command must 
not overlap, lest their jibs collide. In a Pennsylvania 
mill, in which the areas of two of these cranes overlapped, 
annoying and well-nigh fatal accidents occurred : e. g., the 
lower side of one jib in descending struck on the other jib, 
which was rising, and unshipping fell on the floor of the 
mill. Now it is impossible to place four long-jibbed 
cranes so that they all draw from the casting-pit, and that 
their areas do not overlap, without giving the casting-pit 
large diameter. ‘This is readily verified by experimenting 
with a pair of dividers, pencil and paper, or indeed, by an 
inspection of the plans of Bessemer works, Figures 169, 
171 and 177. A pit to be served by four cranes with 20- 
foot jibs can hardly be less than 32 feet in diameter, and is 
better if 40 feet in diameter, even if it be a complete 
circle, ana if the cranes have access to the whole of its 
rim. 
Now the cost of the casting-crane rises rapidly as the 

diameter of the pit and the consequent length of its own 
jib increases, rising perhaps with the square if not with 
a higher power of the jib-length ; moreover, if its jib be 
very long, thecasting-crane becomes extremely heavy and 
unwieldly, so that much time is lost in manipulating it. 
Hence it is desirable to keep the diameter of the casting- 
crane, and hence that of the casting-pit within bounds, 
and yet to have a long arc of the rim available for noulds 
and commanded by the ingot-cranes; and these two 
requisites can only be satisfied simultaneously by having 
an arc of many degrees available for moulds. 

2. The vessels are much more easily charged with 
molten cast-iron. A single runner split at its lower end 
(Figures 171-173) readily carries the metal from a common 
point to either vessel ; or, in case the cast-iron is brought 
in a traveling ladle drawn by a locomotive, a single 
straight track serves both vessels if they stand beside each 
other (Figures 165, 169), while if they stand opposite 
some more complex arrangement of tracks is needed. 
On the other hand, placing the vessels side by side has 

the disadvantage that in turning up and down they 
bespatter the casting space. 

It must be distinctly understood that the fact that the 
vessels in the old British pit stand opposite instead of 
side by side does not limit the output directly, but only 
indirectly. Of course it takes no longer to blow a heat, 
to recarburize, to charge, or to change bottoms in case of | 

a vessel which turns its belly than in case of one which 

A considerable are is occupied part of the time by | casting. 

Fig. 167. HomeEsTEAD BEssEMER PLANT. 

Thus, on the one hand, about sixty heats are now made 
in the Holley pit at Seraing per twenty-four hours, while 
in the adjoining British pit only from thirty-six heats are 
made. At Homestead (Figure 167), on the other hand, 
the vessels indeed stand opposite each other in old British 
style, but here the casting-space has been enlarged, the 
pit shallowed, and the number of ingot-cranes raised to 
four: and here as many heats have been made in eight 
hours as in the Searing Holley pit in twenty-four. The 
charges are of about six tons in both cases. 

Indeed Homestead has, I believe, made more heats in 
eight hours than any other works in the world. But this 
is » little deceptive, for only three ingots are made in 
ea.t: Homestead heat against eight in each Union heat, so 
that Union has for twelve hours cast more than twice as 
many ingot ‘er hour as Homestead in her best eight- 

hour’ worly, . 
$381. FoRsyTH s ri 4N.4 Figures 168and 169, adopted at 

South Chicago, Union ana .V“eeling, goes a distinct step 
beyond Holley’s in still further removing the vessels from 
the casting space—a second instance of the advantage of 
separating the operations of one group from those of 
another—and in giving still more degrees of the rim of the 
casting pit for purposes of teeming, to wit, about 250°, 
while the old Holley and British types give about 160° 
and 125° respectively. Forsyth thus increases the casting- 
space by more than 50%. 

The vessels stand apart from the casting-pit, and pour 
their steel into a casting-ladle standing on a special re- 
ceiving-crane, (Ro. Figure 168), which may have a short 
jib. This crane delivers the ladle to a short transfer 
track Tr leading to the casting-pit, a hydraulic cylinder 
on the receiving-crane pushing it upon this transfer 
track, from which it is drawn upon the jib of the casting- 
crane, C, by the usual radial hydraulic cylinder of the latter. 

aU.S. patent 276,384, April 24th, 1883: Trans. Am. Inst. Min. Eng., XII, p. 354, 

1884, : 
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VARIOUS ARRANGEMENTS OF WORKS. _ § 382. 

After teeming, the casting-crane delivers its empty ladle 
to the repair track T*, and is then ready to receive a 
full ladle from the vessel which is blowing. Thus the 
casting-crane is free to attend to its other duties during 
the time when the steel is pouring from the vessel to the 
casting-ladle, a further advantage of this type. The ladle on 
the repair-track, inverted by the crane C%, empties its slag 
into a pan beneath it which is later removed by this same_ 
crane ; receives a new stopper ; undergoes temporary re- 
pairs, and is then swung by crane C$ to the transfer-track 
T, and, if need be, is taken to the further transfer-track. | 
Slagged ladles are taken by a locomotive to the repair- 
shop, whence fresh ones are returned direct to crane C®*. 

In this same repair-shop the bottoms also are repaired. 
We have here still another instance of the separation of 
one group of operations from the rest. 

Fig. 170. NortruH-EasTERN STEEL Works. 

A C Polas. B Repair-shop. 

Receiving-cranes. 

C Turn-table for vessels and Jadle-cars. 

F Casting-crane. G Ingot-cranes. 
D Converters. E 

§ 382. 
and the normal Holley type is that at the North Eastern 
Steel Works (Fig. 170) and at Rhymney, in which the cast- | man who is to rack the ladle as it receives the steel from 

OTHER PLANs.—Intermediate between Forsyth’s: 

ing-ladle stands on a receiving-crane while it receives the 
molten steel, and is then transferred to the casting-crane, | 
by bringing the jib-ends of both cranes together. But 
this does not permit us to remove the vessels as far from 
the pit as seems desirable, while Forsyth’s transfer-track 
has a certain further advantage ‘‘in that it admits of ad- 
justment, both vertically and horizontally, to suit vari- 
ations in the position of the crane-jibs due to wear of top-| thus going a step beyond Forsyth’s plan. 

| verging-axed plan enables a single receiving-crane to serve 
In the North Eastern plan the receiving-crane may be 

supports, elasticity of materials,’’ etc. 

so arranged that it holdsa receiving-ladle from which the 
molten steel is repoured into the casting-ladle, to insure| 
better mixing. Itis, however, doubtful whether this is 
needed, for the heterogeneousness formerly attributed to| 
imperfect mixing may be wholly due to segregation. 

At Eston the cast-iron-ladle is or was raised to the 
vessels by means of the steel-casting crane; but this is! could not serve all three vessels, unless it had so long a - 
very unwise, because, as we have seen, the casting-crane jib as to be most unwieldy as well as expensive. 
is fully occupied by its duty of casting the steel. 

At Rhymney a receiving-crane stands, or stood, between 
the vessels and the casting-pit. It raises the molten cast- 
iron and pours it into the vessel ; then at the end of the 
blow it raises the molten spiegel and pours this too into 
the vessel, then swings around and receives the steel ina 
ladle on its other end, and finally delivers this ladle to 
the casting-crane proper. 
When mattersare running perfectly smoothly these three 

operations of the receiving-crane need not interfere with 
each other, for, as we have seen, there is usually plenty 
of time during the blowing of one heat to charge in the 
idle vessel the cast-iron for the following heat, and this 
would naturally be done long before the vessel now blow- 
ing was ready to receive its spiegeleisen. But, owing to 

without holding the vessels back. 
/may always be ready to receive the blown steel it is only 
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delays, we often cannot finish charging the idle vessel till 
just as the blow is ending in the other; and then the 
Rhymney arrangement would certainly cause delay. 

Of the many other ways of grouping the vessels, some 
of them intermediate between the British and Holley’s 
type, only the following seem to deserve especial consid- 
eration. 

The converging-axed plan (Figures 174 and 176) has 
the advantage in case of three-vessel plants that a single 
casting-crane can receive steel from any of the vessels; 
while if the trunnion-axes are in a straight line, as at 
Harrisburg and Edgar Thomson (Figures 171, 177), a single 
casting-crane can hardly be arranged to serve all three 
vessels. This, however, is a doubtful advantage, for the 
three converging-axed vessels occupy so many degrees of 
the rim of the casting pit, that we can only get sufficient 
length of rim for the work of the ingot-cranes in the 
casting space, by having a very wide pit, and hence a 
costly and unwieldy casting-crane. For a three-vessel 
plant the Edgar Thomson and the Forsyth plan seem much 
better fitted than the converging-axed type. 
When we come to two-vessel plants the converging- 

axed type lacks even the questionable advantage which it 
has in case of three vessels, for two vessels with their axes 
in line are readily served by a single casting-crane (Figure 
173). 

Further, whether there be two or three vessels, if their 
axes converge they bespatter not only the casting space, 
but what is really serious, the casting-crane, on which the 

the vessel should now be standing. Here Rothman’s 
telescopic screen for the plunger of the casting-crane is 
especially needed (X Figure 163). 

The Bochum plan, Figure 176, exaggerates some of 
these difficulties, and combines them with some of those 
of the British type ; but it escapes part of their conse- 
quences by placing the vessels far from the casting-pit, 

Here the con- 

three vessels: but the vessels are less conveniently placed 
for receiving cast-iron than when their axes are in line. 

The Harrisburg Plan (Figure 171).—We have just 
seen the advantages which this plan has over the con- 
verging-axed plan for three-vessel plants. It was the 
natural outcome of an attempt to apply the Holley type 
to a.three-vessel plant, for here a single casting-crane 

Compared with Forsyth’s plan it has one disadvantage 
of the two-vessel Holley plant, the heat and spatterings 
of the vessels interfere with the casting; but in other 
respects it is as well if not better off than Forsyth’s, for 
it offers a greater length of pit-rim for casting, and the 
length of the ladle-cycle (LT, § 376, 3), may be longer 

In order that a ladle 

necessary that the length of the ladle-cycle, LT, should be 
less than twice as great as the blowing-time, BT. Indeed, 
as we have already seen, in case the number of ingots to 
be cast per minute were to be materially increased, For- 
syth’s plan would require a second easting-crane. It will 
be noted that, whichever pair of vessels is in actual use, 
whether the two outside vessels or either outside and the 
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for serving them. 
The diverging-axed arrangement, Figure 172, has the 

advantage already pointed ont that the vessels do not 
bespatter the casting-space. Indeed, they blow so wide 
of it in turning up and down that the pulpit or stage (St) 
from which the rotation of the vessels and the rise of the 
cranes is governed, can be placed immediately opposite 

Fig. 171. HarrisBurG BEssEMER WORKS, NEW PIT. 

Fig. 172. BESsEMEB PLANT, AXES DIVERGING. 

middle vessel, two casting-cranes will always be available 
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is to be used, this modification is very desirable, as ex- 
plained in § 395. 

But if the vessels stand back from the pit, asin Forsyth’s 
and inthe North Eastern plan, the Joliet modification is not 
necessary. It is, however, a wholly unobjectionable modi- 
fication ; it necessitates some change in the shape of the 
vessel, making its nose ‘concentric’? instead of eccentric, 

but this change, as we shall see, seems in itself desirable. 

BOTTOMS 

Fig. 173. PLAN OF JOLIET PLANT. 

§ 383. OTHER ForMs oF CasTING Pir.—Up to this point 
we have considered the casting-pit chiefly in connection 
with the arrangement of the vessels ; but there are certain 
forms of casting-pit whose value depends relatively little 
on the disposition of the vessels. Let us now glance at 

‘them, and at 

I. The Suppression of the Casting-pit.—-In_ several 
European works the casting-pit has been wholly sup- 
pressed, the ingots being cast either on the level, or on 

cars running on the level. It is often said -by superficial 
observers that the pit is a useless nuisance. A nuisance 
it may be, but a most useful one. First, it gives ready 

access to the tops of the moulds, for teeming, for stopping 
them with sand or water, and for attaching crane-hooks 
to the ears of the moulds, and crane-dogs to the ingots 
themselves. Secondly, it restricts the area flooded by 

the centre of the casting-pit and thus close to the work ‘‘messes,’” /. €., by molten steel spilt from the ladle, from 

directed, without being bespattered. 
advantage in that the horizontal travel of the vessel’s nose 
in pouring the steel into the casting-ladle may be wholly 

compensated for by swinging the ladle-crane, without 
radial motion of the ladle, so that the hydraulic cylinder 
usually employed to move the ladle radially, and the man 
who controls it, are not needed. The diverging-axed plan 
seems hardly applicable to three-vessel plants. 

In the Joliet modification of the H illey type, Figure 

‘he pit to receive the charge of cast-iron. 
ladle is to stand on the casting-crane while receiving the 

steel from the vessel, and if at the same time ‘‘direct metal’’ 

| casting, appeared to be very unsatisfactory. 

It has a further ill-fitting or cracked moulds, from bleeding ingots and 
what not. These cannot be ignored in providing for ex- 
treme celerity. 

If there be no pit, an elevated platform, A, must be pro- 

vided to give access to the mould-tops in teeming, etc,* 
unless only short ingots are to be cast. (See Figure 174.) 

a Holley wrote in January, 1881, ‘“ Placing the moulds on the general level for 

The moulds for 5 to6 rail ingots are 

| above 6 ft. high, so that there must a working platform about 4 ft. high areund 

eg + ‘ | them. 
173, the vessels turn down away from instead of towards | ,ow, insecure and inconvenient. 

If the casting- | 

This platform is a series of planks laid on a temporary staging; itis nar- 
The bursting of a mould endangers the lives of 

all the men aboutit. The steel cast when I was at the works was very rising. 1 

saw it boil out of a mould, and drive all the men off the platform, twice in one 

afternoon,’’ It is only fair to say that the pJatform need not be narrow and inse- 

‘cure. 
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If the ingot-moulds ‘stand on the ground during teem-|steel, and may be removed from it before teeming, so that 
ing, I see no important advantage in suppressing the pit. |no pouring need occur in direct connection with the track 
If they stand on cars, we can remove them readily to a;and cars. The danger is certainly far less than when the 
convenient place for stripping, and we may thus make) | 'six or eight ingots of a heat are teemed while standing on 
use of some economical stripping-device, such as Lau-| cars ; for here an ill-fitting mould would not be detected 
reau’s or Jones’, which we will consider later. But in ‘till it had begun to leak over cars and track, and the 
either case we are likely to have much trouble with foul-| leakage from the nozzle in passing from mould to mould, 
ing the running-gear of the cars on which the moulds very often a considerable matter, as well as the boiling 
stand ; and the fouling of a single wheel or of the track over of imperfectly stopped ingots, would have to be 
would detain a whole train of cars, and temporarily par- | cared for most jealously. Indeed it is clearly less danger- 

)ous to the running-gear to teem from a ladle which stands 
on a car, than to teem into moulds on cars. 

This plan may be regarded as carrying Forsyth’s a step 
farther. The casting-place is certainly freeer from the heat 
| and spattering of the vessels, and the work of the pit-men is 
} thereby facilitated ; but in Forsyth’s arrangement the dis- 
tance between vessels and pit is already so considerable, 
‘and the quantity of heat radiated from vessels to pit 
| seemed to me even in midsummer so slight, that I doubt 
whether any considerable additional ontlay, for the sake 
we separating them still farther, would be expedient. 

co CoMco | ~ Q°%O%0 
ae *) \ VPA 

4 Mike et Neca 

Fig. 175. 2-pit ForsytH PLanr. 

C Casting-cranes. c Ingot-cranes. Co Converters. Re Receiving-cranes. The black 
circles are the casting-pits. 

3. Auxiliary Pits. Taking a hint from the Oberhausen 
plant, one or even two auxiliary pits might be arranged 
as in Figure 175, if it should be desirable to cast a very 
great number of small ingots from each of many heats 
following each other quickly. The casting-ladles would 

| preferably stand on receiving cranes while receiving the 
| steel from the vessels, and pass thence to whichever 
casting-pit was ready. 

4. Straight Pits instead of circular ones have been 
|used (Figures 176 and 176 a). Their advantage is that the 
casting place may be as long as you please, so that teem- 

alyze the establishment. Opinions are divided as to the) fF 'ing and stripping may be more leisurely and hence cheaper 
detention which would be thus caused in avtual rapid | ened in case of a circular pit or pits, the length of whose 
work. It is stated that this system has been used in some | casting-space is limited by the necessity of keeping the 
European works without serious trouble. But in these length of the crane-jib within bounds. 
works the output is relatively small, and it seems to| The cost of installation for straight pits may be some- 
me that leaky nozzles and moulds are still common! what less than that for circular pits with their costly 
enough to form a serious menace, when such extreme | leasting-cranes. But the straight pit suffers under one 

rapidity of working as is common in this country is | ivery great disadvantage. There is no means by which the 
sought, and where every delay of even a few seconds is| casting-ladle can be moved from point to point, and, as is 

to be guarded against. ‘necessary in teeming very soft steel, endlessly backwards 

2. Removing the casting-place from the converting- and forwards, with anything like the ease with which it 

house. In this case the casting-ladle is carried by rail | is swung while resting on the jib of a hydraulic crane. 

from the converting-house. If, as usual, the vessel pours Locomotive ladle-cars and simple ladle-cars moved by 

the steel directly into the casting-ladle, this must stand | stationary engines have been proposed, but it seems 

on a crane while receiving the steel, in order that its simpler to have a plain ladle-car drawn by a locomotive. 

position may shift and follow the motion of the vessel’s At Hoerde the ladle-car has a steam-engine for locomo- 

nose. tion, a casting-crane moved by hydraulic pressure, gen- 

It is asserted that in practice no serious trouble has erated by a pump on the car itself; a system of wheels 

arisen from fouling the running-gear, either by the burst- and chains for rotating the casting-crane, and arrange- 

ing of the ladle or by spilling steel over its edge ; andcer- ments for tipping the ladle in case of accident. One 

tainly the danger seems to be relatively slight, for the naturally shrinks from the use of so complex a machine 

ladle need not be put on the car till after receiving the! for this purpose, where the first requisite is absolute cer- 

Fig. 17. PHOENIX BESSEMER PLANT. 



316 THE 

tainty. In this particular case the casting-ladle stands. 
on its traveling car while receiving the steel from the 
vessel. 

In another case (Peine), the casting-car carries a ten-ton | 
hydraulic casting-crane, with pumps ; two steam-engines, | 

one for locomotion, the other to drive these pumps; a 
twelve-horse boiler, and the levers needed for operating | 
these machines. 

‘ 

Fig. 176a. PEINE 

c Ingot-crane. 

A straight pit may be either parallel with the vessel- 
axes, in case these stand in line, as in Figure 176 A, or 

it may, as in Figure 176, be radial to the orbit of a receiv- 
ing-crane on which the casting-ladle rests while receiving 
the steel from the vessel. In the former plan the ladle 
may rest either on a receiving-crane or on the casting-car 
while receiving the steel. The usual advantages of the 
receiving-crane, removing the casting space from the ves- 
sels and leaving the casting-car or casting-crane at liberty 
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between the radial and parallel arrangement of the casting- 
pit would probably be chiefly governed by the extent and 
shape of the available ground. 

It seems on the whole wiser to adhere to circular 
pits, having, if necessary, two or even three pits, as in 
Figure 175: for, as we have seen in § 378, in case we are to 
cast ingots even of small size and hence numerous, 
| whose moulds need not be in place till immediately be- 
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fore teeming, we are likely to need increase of casting- 
crane capacity and after that of ingot-crane capacity, 
much sooner than of mould-space. Now, in a radial 
straight pit, as in Figure 176, we can use but one cast- 
ing-ladle ; in a pit like that in Figure 176A, but two, so 
that these are equivalent in casting-ladle capacity to a 
one- and to a two-casting-crane plant respectively. In or- 
der that more ladles should be used, some mode of 
switching the empty ladles back past the full ones to the 

for its other duties while the steel is pouring from the| vessels would be needed, as for instance, by uniting the 
vessel into the casting-ladle, may apply here. The choice|two pits of Figure 176 by a Y, or by uniting them as in- 
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dicated in dotted lines so that they formed one continn- | 
ous pit. In such a pit any desired number of ladles 
could work simultaneously. 

But the numbers in § 378 show us that in a pair of 
Forsyth pits we can have all the casting-crane, ingot- 
crane and mould capacity that is likety to be needed 
for two or three vessels, while preserving the advantage 
of moving the casting-ladle by hydraulic cranes. 

In harmony with these views is the experience of Mr. 
John Fritz.” Heving seen certain advantages of the 
straight pit at some German works, he fitted up two 
straight pits for his two new vessels at Bethlehem, with 
every convenience, determined to give the system a fair 
trial. But he was unable to teem and remove even the 
relatively small normal output of those days. 

The single hydraulic casting-crane in the circular pit 
connected with his old pair of vessels did more work 
than the two straight pits and their casting-cars. He 
therefore returned to the use of the cireular pit, putting 
in two casting-cranes each with its own pit to serve his 
new pair of vessels, to provide for rapid working.” So, 
too, many if not most European metallurgists seem to 
have come to the conclusion that, even for their relatively 
small output, the straight German pits are less convenient 
than circular ones. 
We cannot conveniently use the circular pit and the 

hydraulic casting-crane when the casting work is to be 
like that of a common foundry, 7. ¢., when we are to teem 
a great number not of ingots but of small sand-castings, 
whose moulds occupy a great extent of floor-room for 
given weight of casting, require long preparation, cannot 
be swung about rapidly, but should, during teeming, 
stand in the place in which they are prepared. 

Here the straight pit offers weighty advantages. Butit 
is not probable that a large part of the enormous output 
of many large and rapidly working plants will be used 
for this kind of work: ingots are their normal product. 

Multiple-casting and other means of casting many 
small pieces from «a single heat will be considered in 
connection with the open-hearth process. 

5, Annular casting-pits Rave been tried at several 
works. They indeed give a little more floor-room, the 
‘*Island,’’ on the general level, Figures 167, 172 ; butit is 
not clear that this room, Jying as it does in the centre of 
the pit, is much more useful for being at the general level 
instead of at the pit-level. The jib of the casting-crane 
sweeps across it so often that it is in either case little 
more than waste ground. Moreover, messes are certainly 
removed more easily from the open circular than from the 
relatively confined annular pit. 

If an annular pit be used, the casting-ladle cannot be 
lowered so far as is possible in a plain circular pit, and 
hence the height at which the vessels must stand in or- 
der that they may pour the steel into the casting-ladle | 
is greater. But in the best works lately built the vessels, 

OF CASTING PITS AND TRACKS. _— § 385. 317 

earlier works, which aimed at what now appears to be 
a small output, ladles and bottoms were relined on 
the floor of the converting-room, and spaces along its 
walls were reserved for this purpose. The moulds, too, 
were allowed to cool on the floor of the converting-room. 
Thus a space to the left of the left-hand ingot-crane in 
Figure 173 might be reserved for repairing ladles, and the 
spaces indicated for moulds and botioms. 

But to provide for the enormous product of our later 
mills, ten times as great as that of sixteen years ago, a 
correspondingly great number of bottoms and ladles 
must be kept on hand, and must be simultaneously under 
repairs. The floor-space which this requires is so great 
that it is found far better to make these repairs in a sepa- 
rate building, as in Figure 168, or at least in a separate 
room, as at L, Figure 177, with ample floor-space. This 
enables us to keep a large number of both bottoms and 
ladles on hand, and to dry the bottoms slowly, a point of 
considerable importance. 

So, too, in many of the works lately built, the moulds 
are removed from the converting-room immediately after 
stripping ; they cool and are examined in the open air. 

These are very important steps. The attempt to repair 
ladles and bottoms littered up the converting-room and 
cramped the operations of the pit-men; while the hot moulds 
not only did this, but, radiating great volumes of heat, 
raised the temperature of the converting-room, which even 
without them is tryingly hot in summer. But beyond this, 
it is necessary to throw a stream of water on the moulds, 
so that they may cool quickly and be ready for use. The 
steam into which they convert this water not only ob- 
scures the view and thus interferes with operations, but 
converts the converting-room into a Turkish bath. As the 
perspiration will not evaporate in the atmosphere thus 
saturated with moisture, we cut off the human body’s 
|chief means of keeping its temperature below that of the 
air and of the hot objects which surround it. We merci- 
lessly enhance the sufferings and reduce the working 
power of these suffering and expensive men. 

§ 385. GENERAL ARRANGEMENT OF TRACKS, ETc.—This 
must of course be regulated by the shape and size of the 
ground available; I can therefore only point out what 
tracks are needed, and certain desirable positions for 
them. All the tracks, except that which brings the pig- 
iron and fuel to the works, may be of narrow gauge. 

1. The Pig-iron and Cupola-fuel may be brought by an 
elevated broad-gauge track, running if possible over a 
series of bins standing behind the cupola room, each re- 
ceiving iron of a certain grade. The bottoms of these 
bins should be on a level with the bottom of the hoists- 
which raise the pig-iron and fuel to the cupula charging 
platforms, and within reasonable wheeling distance of 
them. Between the bins and the hoists stand scales for 
| weighing iron and fuel. 

even in case of a plain circular pit,. stand quite as high | 2. Iron-Hoists.—Convenient positions for the hoists for 

as would be necessary were the pit annular. 

§ 384. MiInoR ARRANGEMENTS.—The ingot-cranes (cf. 
§ 380, B) are usually placed as close to the pit as is pos- 
sible without having their orbits intersect. 

PLACE FOR REPAIRING LADLES AND Borroms.—In the 

w Holley, Engineering, XXXII., p. 428, 1881. 

pig-iron are shown at H in Figure 173 for the Holley type of 
plant, and in Figures 171 and 177. It is well to have two 
hoists, not alone on account of the enormous quantity of 
material to be lifted, which may reach 1,500 tons in twenty- 
four hours, but also lest the whole establishment be para- 
\lyzed by the temporary disablement of one hoist. Though 
la general discussion of the merits of different kinds of 
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hoists is far beyond the limits of this work, I may point 
out that overwinding cannot occur in hydraulic elevators ; 
that hydraulic pressure to drive them is always available in | 
Bessemer works; and that there is always a number of 

men at hand skilled in the maintenance of hydraulic | 
apparatus, and accustomed to guard it from freezing. In | 
a word, hydraulic elevators are readily applicable here, | 
and here their disadvantages are minimized. | 

As the cupola-charging platforms in the older works 
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parallel sets of tracks, a Y giving in addition a short 
branch. In the former works, by laying the ingot-tracks 
at right angles with the mould-tracks, the total number 
of tracks that can conveniently be laid is greatly increased. 
This facilitates handling, for cars standing on any one of 
the eight branches do not prevent bringing other cars to 
any of the other branches; while even with the three 
parallel tracks of the Edgar Thomson mill some planning 
and switching may occasionally be needed, e¢. g., to bring 

were very high, sometimes more than forty feet above the | cars to the end of a given track, at a time when its middle 
general level, it was found best to make the length of | 
hydraulic lifting-cylinder but half the travel of the hoist- 
cage. This was therefore lifted by a chain running over a | 
sheave fastened to the end of the piston-rod of the 
hydraulic cylinder ; it is the common pulley-arrangement | 

reversed. | 
3. Track for Cupola-Débris.—A track which may be | 

of narrow gauge should run onthe general level, and near 
the rear of the cupolas, for removing their débris. 

4. Track for Molten Cast-iron.—lf direct-metal is used, 
it may be brought from the blast-furnace in a ladle) 
drawn by a locomotive, and by it carried up an incline, | 
raising it to the level of the vessels. At South Chicago | 
this incline has an average rise of 2%. It is stated that at| 
Ebbw Vale direct metal was brought successfully a distance | 

of six miles to the vessels. | 
At the head of this incline may be a siding, on which | 

the locomotive places its full ladle or ladles, returning to! 
the blast-furnace with one or more empty ones. | 
From this siding a special locomotive, which runs only | 

on this elevated track, carries the molten iron to the! 
vessels. The track may run either behind the vessels, as 
in Figures 163, 173 and 177, or in front of them, as in| 
Figures 168 and 169, in case Forsyth’s or a similar arrange- | 
ment be adopted. In the former case the vessels must 
be concentric, in the latter they may be either eccentric or 
concentric. Or, finally, the track may run between the 

vessels, as in Figure 164. 
In all direct-metal plants the cupolas should be so placed | 

as to deliver their molten iron into ladles running on this'| 
same track. This arrangement works so admirably that 
it is well, even if cupola-metal only is to be used, to bring 
the molten cast-iron from the cupolas to the vessels by | 
means of a locomotive. This incidentally allows us to, 
remove the cupolas from the immediate neighborhood of 
the vessels, as shown in Figures 165 and 169, and as ex- | 
plained in § 373. This has been done in several of the best | 
works lately built. 

The Tracks at and near the general level have four | 
chief functions ; A, to remove the débris of the vessels ; 

B, to carry moulds in and out of the converting room ; C, 
to carry ingots away for further treatment; and D, to 
carry ladles and bottoms back and forth between the 
repair-shop and the converting-room. There are so many 
ingots and moulds to be carried in and out, and it is so 
important to remove them quickly from the converting- 
room, that there should be a track devoted solely to ingots, 
and another solely for moulds. Each track should be com- | 
manded by all of the ingot-cranes. Indeed it is better to’ 
provide two tracks for moulds, so that the removal of hot 
moulds may not interfere with bringing in cool ones. 
Admirable examples of track-arrangement are afforded 
by Figures 168 and 177. In the latter we have three 

5. 

(TO BE CONTINUED. ) 

'which the mould-cars 

is occupied by other cars which are receiving ingots or 
moulds, ete. 
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At South Chicago we have practically three sets of 
ingot- and five of mould-tracks. The latter have, in the 
yard adjoining the converting-room, many sidings on 

‘an stand while their moulds cool 
and are inspected. 

If the ingot-cranes, which lift the ingots from the cast- 
ing-pit, deliver them directly to other cranes which place 
them in soaking-pits, ingot-car-tracks are of course un- 
necessary. 

If, as at Edgar Thomson, the ladles are repaired in 
‘a room adjoining the converting-room, no track is needed 
‘for removing them, and they may be swung by a pair of 
cranes into this repair-room. But if, as at South Chicago, 
the ladles are repaired in a separate building, a track 
must be provided, as at Lt, in Figure 168. The bottoms 
at S. Chicago are removed by the tracks Bt shown in 
the same figure, running back from beneath the vessels. 
At Harrisburg (Figure 171) and many other works they 
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are removed on a 
but parallel with their trunnion-axes (Figure 163). It is 
evidently desirable that this bottom-track should run 
immediately beneath the vessels, »o that the transfer of 
bottoms from car to vessel and back may be as direct and 
rapid as possible. The turn-table arrangement in 
Figure 177 enables us to side-track a bottom close by its 
vessel, leaving the main bottom-track free for bringing 
bottoms to or from other vessels, for removing slag, etc. 

6. The Vessel- and Pit-débrisis best removed by a track 
running at the level of the bottom of the pit. The cars 
may run directly beneath the vessels, which, after pouring 
the steel into the casting-ladle, are inverted and empty | 
their slag directly into them. 
cars run on the track which brings the bottoms to and 
from the vessels, a very good arrangement. At most) 
works the vessel-slag track runs parallel with the trun- 
nion-axes of the vessels. 

§ 386. THE PosITION OF THE H¥EATING-FURNACES, | 

SoAKING-PITS, ETC.—These usually stand close to the, 
(blooming) rolls in which the ingots are to be reduced, and 
in a building apart from the converting-house. At 
Bethlehem the roll-trains, heating-furnaces and convert- 
ing department are all contained in the nave ofa single | 
imposing building. There is a certain gain in facility of 
supervision and of communication between the superin- | 
tendents of the different departments, so that they co- 

At South Chicago Games! 

track Bt, running beneath the vessels, | heating- furnaces in a separate building; for it does not . 
take appreciably longer to place an ingot on or to remove 
it from a car than to set it on or pick it from the ground. 

| From these soaking-pits* other cranes transfer the ingots 
directly to the feed-rollers of the blooming rolls. This 
appears to be an admirable arrangement in case of small 
output. Where a large output is sought we must weigh 
against the advantage just considered, the higher temper- 
ature which must prevail both in the converting and in 
the rolling department, owing to their proximity to each 
other. This is a serious thing in case of large output, 
owing to the enormous quantity of hot metal at hand at 
once, and to the frequency with which masses of metal 
are brought out into the air, radiating heat in all directions. 
§ 387. THe SEVERAL LEVELS.—To recapitulate these we 

have: 
1, The cupola-charging level ; 
2, The cupola-tapping level ; 
3, The vessel-trunnion level ; 
4, The general level of the converting-house ; 
5, The pit-level ; and 
6, The level of the subterranean passages in which the 

hydraulic and other pipes lie. 
Of these we have seen that 2 and 3 are identical in some 

of the best works lately built, while 4 and 5 are identical 
in some works, but to doubtful advantage. 

§ 388. THE BESSEMER CONVERTER OR VESSEL’ is essen- 
operate more readily. But it is doubtful whether this|tially a chamber lined with refractory material, and 
gain isequivalent to its cost. Forthe temperature in this} suited to carrying out the Bessemer process. In this 
stately hall must, other things being equal, be consider-| view the many vessels which are now offered to the pub- 
ably higher than when each department stands in a lic are all Bessemer converters ; there may be a Clapp- 
separate building of its own, with abundant space for Griffiths Bessemer converter, a Robert Bessemer con- 
fresh (if not cool) air to blow in on all sides during verter, which we may call simply a ‘‘ Robert converter,”’ 
summer, | 

The saving of time in carrying ingots from the casting- 
pit to furnaces in the same rather than in another building 
is inconsiderable, for once they are loaded on a car and 
once the locomotive has started, a few hundred feet more 
or less counts for little. I noted the following intervals 
in transporting ingots from the casting-pit to soaking-pits 
in another building at an American mill: 

Minutes. Seconds. 
Four ingots were placed on the car at the casting-pit at................... 0 0 
They had been carried to out-door scales and had been weighed at........ 0 27 
They arrived at the soaking-pits in another building at.................... 1 30 
The first ingot was in the soaking-pit at..... ............cceecceceenescees 1 55 
The last was in the soaking-pit at ee eee ee eee ee eee ee ee eee eee eee eee eee ere 

This is quicker work than I have happened to notice in 

remembering that this is merely an abbreviation, and 
‘that it is essentially a Bessemer converter still. 

§ 389. BEssEMER’s EARLY VESSELS.—Figure 178 shows 
the apparatus in which Bessemer’s earliest experiments 
were carried out, a 40-pound clay crucible, heated in a 
common crucible-furnace, and provided with a tap-hole 
for removing the molten metal and a central clay pipe 
through which the blast was introduced. In this ten or 
twelve pounds of cast-iron were melted and then blown. 

Next a rotating converter (Figure 179) was designed by 
Bessemer, but not built, spherical, to reduce the loss of 
heat by radiation to a minimum, and with a clay tuyere 

mills in which the heating-furnaces and casting-pit are | inserted and withdrawn, much as in Figure 178. 
in the same room. Next came the vessel shown in Figure 180,” and used for 

Here the length of time during which the locomotive | Bessemer’s public experiments at St. Paperas in 1856. Its 
and ingot-cars were detained because the soaking-pits 
were in another building instead of being in the convert- 
ing-house, was less than one minute. 

Another plan is to place soaking-pits so near the cast- 

resemblance to Figure 188 is striking, while its general 
arrangement is much like that of Figure 216. 

a By soaking-pits I mean those with auxiliary gas-firing. There seems little 

sense in constructing furnaces so that we cannot use auxiliary gas if we wish. 
ing-pit that ingots drawn from the latter by one crane May There is no reason for tieing our hands in this matter, except that we thereby cut 

be deposited by a second directly in the soaking-pits, or | down the cost of installation slightly. 

a As far as my observation goes, metallurgical writers almost invariably use the may even be deposited in the soaking-pits by the ve | word “converter,” while in the steel works the word “ vessel” is almost always 
crane which lifts them from the casting-pit, as indicated in used. Vessel has, of course, a generic sense, but it has acquired a distinct specific 

Figure 165. This expedient certainly saves the whole meaning—the Bessemer converter. It seems to me high time that this unobjection- 
2 f ° a | able word should be recognized. Indeed, as the briefer name, and as the one in 

expense of the transportation by locomotive. In a very | actual use, it seems on the whole preferable to converter. 
large establishment it might wholly dispense with one| b “This fixed converter has turned out to be the father of a very numerous 

locomotive by day and another by night. The number of | family, all having a strong likeness to their ancient progenitor, and inheriting but 
motions of the ingot-cranes would, however, be the same too many of his defects and shortcomings. And it therefore affords anything but 

. i : an example of the survival of the fittest.’""—Bessemer, Journal Iron and Steel 
as when the ingots are carried to the soaking-pits or other tstitute, 1886, IL., p. 640. 
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Next came the first rotating vessel, Figures 181,182. Its | years, when the form shown in Figure 204 was introduced. 
trunnions were concentric with the pouring lip, so that it} Later still—in 1862—we have the rotating vessels, 
poured readily into moulds set beneath it. In designing it | Figures 185, 186, with side tuyeres, which were readily 
Bessemer aimed chiefly to make the metal circulate, so| brought above the level of the molten metal. 
that all parts would be acted on alike by the blast. | Of these all but that in Figure 204 are of Bessemer’s 

Fig. 178. Fig. 179. Fig. 180. Fig. 181. Fig. 182. Fig. 183. 
Bessemer’s original ap- Vessel first patented, 1855. St. Pancras, 1856. First rotating vessel, 1856, Early vessel with inter- 

paratus. nal tuyere, 1861. 

Fig. 185. Fig. 186. 

About 1856. Rotating vessel, with emerging tuyeres. Rotating side-blowing vessel. 

BESSEMER’s EARLY CONVERTERS. 

Fig. 189. Part PLAN OF OLD FIXED SWEDISH CONVERTER 

Fig. 188. O.pv FIXED SWEDISH CONVERTER, WITH SIDC TUYERS. WITH SIDE TUYERES. 

Soon followed the rotating vessel shown in Figure 184,|design. The rotating vessel lies with its majoraxis hori- 
which also was pivoted concentrically with its pouring|zontal when receiving or discharging metal ; before the 
lip, and had in addition the advantage that, when turned| blowing operation, or ‘‘blow”’ or ‘‘heat’’ begins, the 

for receiving molien cast-iron or for discharging molten| blast is let on and the vessel then turned so that its axis 
steel, its tuyere was above the level of the metal. is vertical, submerging the tuyeres; the vessel is then 

Later—in 1858—we have the vessels of Figure 187. This|said to be “turned up.’’ At the end of the operation it 
form was used with but little alteration till within a few|is ‘‘ turned down,” i.¢., its axis is again made horizontal, 



CLASSIFICATION OF BESSEMER CONVERTERS. _ § 390. 321 

land the tuyeres now emerge from below the metal. So, . 
too, in case of the failure of a tuyere or in case the molten 
charge breaks through anywhere in the lower part of the 
vessel, we at once ‘‘ turn down.” 
Some special forms of vessels are described in sections 

405 to 408. . 

Figure 201 shows the names applied to certain parts of 
the vessel. In concentric vessels the side on which the 
charge of cast-iron is received is termed the ‘‘ iron-side,’’ 
that on which the steel is discharged the ‘‘steel-side.”’ » 

§ 390. CLASSIFICATION OF BESSEMER CONVERTERS.— 
The most important classification of vessels is into the 
fixed and the rotating, and into the side- and the bottom- 
blowing. They are also divided into those with straight 
and those with contracted shells; and into ‘‘eccentric”’ 

and “concentric,” or ‘‘symmetrical,”’ ¢.¢., into those in 
which the vessel is retort-shaped, as in Figures 187 and 
202, and those in which the nose is almost concentric with 

the major axis (Figures 204, 205). 

§ 391. Frxep vs. RoTaTiInG VEssELS.—Fixed vessels 

(e. g., Figures 188-9 and 216) have four chief defects. 

) This stran re monster, “trul > unic ue amon y or sanic forms - breathes through I g ’ Jy 1 £ org ’ £ 
SaaS ———— . = his nether parts, feeds, spits, roars and flames through his nose, which, like his 
BESSEMER WORKS, ar E DSKEN ° 3. ; breast, strangely enough grows above his back, while his shoulder lies beneath his 

BUILT AND IN OPERATION BYLTHESQANDVIKEN, © IN} 1838. middle. 

Fig. 192. Fig. 198. Fig. 19h. Fig. 195. 
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Eston, 15-ton, about 1880. Union, 10-ton, about 1883. 

Fig. 196. Fig. 197. Fig. 198. Fig. 199. 

S. Chicago, 10-ton, 1882. Cambria, old, 9-ton. Cambria, new, 12 to 15 tons, 1888, Avesta, 880-pound. 
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But under all common conditions the rotating vessel is to ist. They hardly permit bottom-blowing, hence they | 
involve greater loss of iron in conversion. If the tuyeres 
were introduced through the bottom of a fixed vessel, the 
failure of a single tuyere would let the whole charge 
escape and might greatly injure the vessel. Should part 
of the charge be tapped out, it would be scrap. If a 
tuyere in a rotating vessel fails, the vessel is simply turned 
so as to bring the tuyeres above the level of the metal, 
when the faulty one can be repaired. The failure of a 
tuyere during the blow isno uncommon thing. It causes 
but a brief delay. 

2d. Even in side-blowing the failure of a tuyere is a 
serious thing in case of fixed vessels, because it is then | 
necessary to remove the charge from the vessel at once, 
converting it into scrap. 

3d. At the end of the blow the charge has to be tapped 
out instead of being poured out of the vessel’s nose. | 
Formerly serious accidents were liable to arise through | 
inability to open the tap-hole in case of a cold charge ; but | 
now that the proportion of silicon in the charge is more | 
closely attended to, and that heats follow each other. 
rapidly, this is of little moment. But, so far as my ob- 
servation goes, the proportion of carbon in the steel is less 
closely under control in case of fixed than in that of rota- 
ting vessels, because the length of time taken to tap 
varies more than that needed for turning a rotating vessel 
down at the end of the blow, and for other reasons ex- 
plained in considering side-blowing. 

4th. It is impossible to recarburize within the vessel. 
This is relatively unimportant in case very soft steel is to. 
be made, since in this case the metal may be recarburized 
advantageously in the ladle, but in case of rail-steel it is 
a serious thing. 

Several minor objections, supposed greater difficulty in| 
charging and in repairing, etc., are, I think, of little 
weight. The only serious difficulties, I believe, are the 
less complete control over the proportion of carbon in the 
steel; that the apparatus does not work as smoothly, as 
surely and as quickly as the rotating vessel ; and that the 
loss of iron is heavier. 

It must be admitted that the work done in the little 
tixed Clapp-Griffiths’ vessels, as improved by Witherow, is 
extremely creditable. The difficulties which hung about. 
the old Swedish fixed vessels, leading to their abandon- 
ment, and which caused even so broad-minded a man as| 

Holley to believe them beneath notice, bave certainly 
been overcome to a most surprising degree. That 46 heats 
should be made in a pair of fixed vessels in eight hours, 
speaks volumes for the energy of the superintendent, and 
something for the possibilities of a vessel long despised 
and rejected. 

The fixed vessel is certainly very much cheaper than 
the rotating one, and. where it is absolutely imper- 
ative that the cost of installation should be as low as 
possible, even at the cost of additional loss of iron in con- 
version and of some slight irregularity in the proportion 
of carbon in the product, it may be used with advantage. 

c “‘ As recarburization cannot be performed in such a vessel,’’ i. ¢. a fixed one, 

‘* and as it is otherwise impracticable for a maximum production, we may properly 
omit its consideration ’’ (Holley ‘‘ Bessemer Machinery,” p. 8). Now a pair of fixed 

vessels has turned out in eight hours twice as many heats as Holley then thought 

the normal product of a pair of rotating ones for twenty-four hours. Still, Holley 
was right. 

be preferred. 

§ 392. Srpxr- vs. Borrom-BLow1nG.—The tuyeres have 
sometimes been placed at the sides instead of in the bot- 
tom, 1st, in low side-blowing (as in the old Swedish 
vessels, Figure 188), in which they were close to the bot- 

tom, to permit the use of a fixed and therefore cheap 
vessel: 2d, in high side-blowing (as in the Durfee vessel’ and 
later in many others in which the tuyeres are raised far 
above the bottom), to lessen the blast-pressure needed to 
keep the metal from running into the tuyeres, and thus the 
power needed to drive the blowing-engines, and the cost 
of installation of these engines and of their boilers. To 
accomplish this object the tuyeres must be near the top 
of the bath of metal, or at least raised an appreciable dis- 
tance above the bottom. The same object could be 
attained with bottom-blowing by making the bath of 
metal very shallow: but this would necessitate using ex- 
tremely wide and hence expensive vessels. 

The system has three chief disadvantages. 
1st. The action of the blast is not uniform through the 

whole of the bath, asin bottom-blowing, but is strongest 
in the outer ring of metal above the tuyeres, the air 
bubbling up somewhat as sketched in Figure 186. Actu- 
ally the whole bath is in active motion, and in tapping its 
different parts mix. But it is quite possible, if not indeed 
probable, that, at the moment of tapping, the metal im- 
mediately above the tuyeres contains considerably less 
carbon than the central part of the lower layer of 
metal does; and that this heterogeneousness is not 
fully romoved in tapping into the ladle and thence 
into the moulds, so that the ingots are less homogeneous 
than in case of bottom-blowing. Lacking direct evidence 
on this point, I cannot tell how much weight should be 
attached to this objection. 

2d. The metal immediately around the points where 
the blast enters becomes highly oxygenated. In case of 
bottom-blowing the metal is so thoroughly mixed up, and 
the path of the blast through the metal is so long, that 
this iron-oxide yields up its oxygen in great measure to 
the carbon, silicon, etc., of the bath. At the end of the 
blow, when there is but a trifling quantity of these ele- 
ments present, the iron-oxide is not so fully reduced, and 
much of it escapes along with the blast from the upper 
surface of the metal, in the form of a dense, brownish red 

smoke, and the metal is now over-blown. 
In case of side-blowing, however, the mixing is so much 

less perfect that the iron-oxide produced by the blast 
comes in contact much less rapidly with carbon, silicon, 
etc., and is therefore less rapidly deoxidized. This is es- 
pecially true towards the end of the blow, when the small 
proportion of carbon and silicon in the limited quantity of 
metal, with which a given lot of iron-oxide comes in con- 
tact, does not suffice for its deoxidation, and we get local 
over-blowing in the region immediately above the tuyeres 
before the rest of the bath is thoroughly decarburized. 
But the blast must be kept up till the middle as well as 
the outer part of the charge is decarburized. Now, all ad- 
mit that side-blown charges give off very much more red 

d In 1863-4 Z. 8. and W. F. Durfee designed and built at Wyandotte, Michigan, 

a side-blowing fixed vessel, with the tuyeres near the upper surface of the metal, so 

that light blast-pressure might be used, and with a movable bottom. Trans. Am. 

Inst. Min,, Eng, XIII., p. 771, 1885. Let us call this high side-blowing. 



smoke than bottom-blown ones at the beginning of the 
blow*, and to my eye they do towards the end of the blow 
also. 

It is, therefore, natural that the loss should be heavier 
in side—and especially in high side—than in bottom-blow- 
ing. From the data at hand I think that it is about 47) 
greater. 

In order that the action of the blast might be less local- 
ized, the tuyeres in the old Swedish fixed side-blown vessels, 
Figures 188, 189, were placed not radially but ina po- 
sition intermediate between that of a radius and that of a 
tangent,° so as to give the metal a horizontal rotation. In 
the Robert vessel, Figures 217, 218, the same thing is 
done, while to induce a vertical as well as a horizontal 
rotation, the tuyeres are placed on one side only. 

The third disadvantage of side-blowing is that, as the 
bottom, and the sides near and below the tuyeres, wear 
away, the weight of charge remaining constant, the depth 
of metal above the tuyeres diminishes, so that blowing 
becomes more and more localized. Now, even those who 
prefer to localize the blowing must admit that it is im-| 
portant that the conditions of blowing should be as nearly | 
constant as possible, in order that the desired degree of 
decarburization may be hit accurately ; or, if we seek to 
remove all the carbon, that we may arrest the operation 
as soon as possible after decarburization is complete, and | 
so overblow and oxidize iron as little as possible. Clearly, 
the more constant the conditions of blowing, the more 
accurately can we hit the point of complete decarburiza- 
tion. In bottom-blowing the depth of metal above the 
tuyeres changes but very slightly, the corrosion being 
chiefly on the bottom proper, and the side of the vessel 
slagging away but slowly. 

I have no direct evidence as to how serious this effect 
is, for, though I have found that the composition of the 
steel] varies more from heat to heat with side- than with | 
bottom-blowing, yet the side-blown vessels concerning 
which I have data are also fixed, while the bottom-blown | 

a “We have volumes pouring ¢ out at the very commencement, of brown iron-oxide | 

smoke. The whole things looks as the Bessemer converter does when it is turned 
over, with air blowing across the top of the metal.”,—R. W. Hunt, Trans. Am_| 

Inst. Min. Eng., XIII., p. 767-8, 1885. When a bottom-blown vessel is thus inclined | 
so that some of the tuyeres emerge, or at least so that they are brought near the 
surface of the metal, enormous volumes of red smoke pour out; we thus raise 

the temperature by burningiron, and probably also by burning a large proportion of | 

the carbon to carbonic acid instead of to carbonic oxide. 

In the Clapp-Griffiths side-blown vessel a thick gray smoke appears the moment | 

that the charge of cast-iron begins to run into the vessel. In about 30”, or proba- 
bly at the instant that the level of the molten metal reaches the tuyeres, the smoke 

changes suddenly from gray to dense brownish red, and remains of this hue for about | 
one to one and a half minutes, when the flame gradually assumes the same appear: | 
ance as in bottom-blown charges. Towards the end of the blow, the reddish smoke | 
again appears, and becomes very dense as the flame shortens. The blast is now 

partly shut off, and the metal is tapped almost immediately, the brownish red 

smoke continuing for about 20 seconds after the steel begins to run out of the tap- | 
hole, when it ceases suddenly, probably just as the surface of the metal sinks below | 

the tuyeres. In four observations I found that the red smoke continued from 12” 
to 28” after the steel began running, or an average of 17”. 

In the few charges which I have seen blown in the Robert vessel, in which the | 
blast enters still nearer the top of the bath, there was a great deal of smoke 

throughout the blow, which lasted twenty minutes. Though the smoke smelt very 
strongly of iron-oxide, it was less strongly red than that from the Clapp-Griffiths | 
vessel. This difference, I think, is reasonably ascribed to a difference in the com- 

position of the irons blown, that treated in the Robert vessel being highly silicious, | 
and containing 1% of manganese,—a very ‘‘ hot”? iron. 

The loss in this case is kept down by interrupting the blow very early, i. e. tl 
‘“‘ blowing young :”’ but I learn that in spite of this it amountsto15¢. The difficulty | 
in getting trustworthy information about the loss is too well known to need com- 
ment here. 

e It is generally stated that the tuyeres were tangential ; 
is inaccurate. 

but I believe that this 

32% 

ones rotate, and how much to assign to the side-blowing © 
‘and how much to the fact of being fixed, I know not. 

In the Robert vessel this wearing away of the bottom 
‘may be compensated for by tipping the converter more. 

On the other hand, side-blowing, or at least high side- 
blowing, has two decided advantages. If the tuyeres be 
close to the bottom, as in the old Swedish vessels, side- 
blowing merely enables us to use a cheaper because fixed 
vessel. 

High side-blowing, however, not only lessens the blast- 
pressure needed, but greatly prolongs the life of the 
tuyeres. In good American bottom-blowing practice the 
average life of the bottoms is usually about 18 or 20 heats, 

though under favorable conditions the average life rises 
to 28 heats, while single bottoms sometimes last more 
than 50 heats ; but I am informed that the average life 
of the bottom in some Clapp-Griffiths (side-blown) vessels 
is as high as 120 heats, and that a single bottom has lasted 
225 heats.? The average life in the Robert side-blown 
vessel is said to be 250 heats.* 

This may be partly because the blast, moving relatively 
slowly through the tuyere because under lower pressure, 
corr ades or abrades the edges of the tuyere-holes less as 
it issues from them, but chiefly because, in spite of its lower 
| pressure, it holds the molten metal away from the 
tuyere-holes more fully than when there is a greater depth 
of metal above them (Cf. § 404). 

The heavier loss of iron in high side- than in bottom- 
‘blowing naturally leads to a higher temperature, the 
| excess of iron burnt giving out a great deal of heat ; and 
we perhaps have a larger proportion of the carbon burnt 
to carbonic acid instead of carbonic oxide than in bottom- 
blowing, as the blast passes through a thinner layer of 
fuel. 

Neglecting for the moment the minor disadvantages of 
side-blowing, that the composition is likely to vary more 
| from heat to heat, and also more in the different parts of 
the metal from a single heat, we have to weigh against 
the greater loss of iron which it entails its advantages in 
‘saving blast-power and prolonging the life of the bottom 
and tuyeres. 

If we assume that the loss is four per cent. greater 
in side than in bottom-blowing, side-blowing uses 121 
‘pounds more of cast-iron than bottom-blowing does, 
per ton of ingots. If we further assume that the saving 
‘in blast-power in side-blowing is equivalent to saving 
‘half the total quantity of fuel burned under the boilers 
in bottom-blowing, and further if we assume that side- 
blown vessels need no repairs whatever to their refractory 
| material, then side-blowing saves about 150 pounds of 
coal, 92 pounds of refractory materials (sand, clay, 
quartz), and 0.1 of a tuyere, per ton of ingots. But 
‘manifestly, even if we add a slight saving in the labor 
‘needed to make up the refractory materials, no caleula- 
tion is needed to show that the value of this saving is 
much less than that of the 121 pounds of cast-iron with 
‘which side- blowing is charged. The data which I have 

| 

d Oliver Brothers and Phillips, private communication, June 7, 1889. In another 

| American work the bottoms of the Clapp-Griffiths vessels last only 30 heats, their 
| maximum life being 52 heats. 

| In 1886 I was informed that the life of the bottoms of some Clapp-Griffiths 
vessels had averaged 55 heats for one week, and that for many weeks it had averaged 

| 48 heats. 
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indicate that the case is really less favorable to the side- 
blown vessels that I have here assumed. 
Beyond this, the life of the shell-linings is usually 

shorter in side than in bottom-blown vessels. (Cf. § 403.) 
Doubtless, this is because the iron-oxideis formed locally 
along the sides of side-blown vessels, and the lining around 
and above the tuyeres is thus exposed to more iron-oxide 
and to a locally more basic slag than in bottom-blown | 
vessels, especially if the tuyeres of the latter be concen- 
trated near the middle of the bottom. In this case the 

iron-oxide, formed in excess in front of the ends of the 

tuyeres, is well reduced by the carbon and silicon of the! 
metal before it reaches the shell-lining. 

§ 393. INTERNAL BLow1nc.—Whether the tuyeres be 
in the side or the bottom, it is in their neighborhood that | 
the lining wears out the soonest, the iron-oxide formed in 
abundance by the entering blast rapidly corroding the sili- 
cious lining of the vessel. To remedy this, and also to 
have a ready means of stopping and starting the blow at} 
any instant without the costly expedient of the rotating 
vessel, Bessemer early designed a vessel with an internal 
tuyere, Figure 183. Indeed, as Figure 179 shows us, the 
internal tuyere may be considered as older than that 
built into the lining, whether at side or bottom. Asa 
simple clay tube was liable to crack, and as the slightest 
crack would be fatal, Bessemer used the built-up tuyere 
of Figure 183, an iron tube coated with silicious refractory 
material, much as ladle-stoppers noware. But it has been 
found, both by Bessemer and in later experiments in this 
country, impossible to maintain this internal tuyere, part- 
ly because of the difference in expansion between the in- 
tensely-heated immersed part and the rest of the tuyere.® 

§ 394. STRAIGHT vs. CONTRACTED SHELLS.—In the ear- 

lier vessels, Figure 187, the shell was contracted towards 
the bottom. The reason for this appears to be that, as 
the bottom is the place that wears out soonest and must 
most often be repaired, so it was desired to make it small 
in order that but little might have to be repaired and 
replaced. Contracting the shell at both ends, in that it is 
a step towards the spherical form, which has the mini- 
mum of heat-radiating surface, tended to preserve the 
heat generated within the vessel. Finally, the lining 
thus arched held firmly in place, tended less to fall out, 
€. g., When the bottom of the vessel was removed for re- 
pairs. 

But experience has shown that all this is false economy. 
Here, as in the case of the Siemens’ furnace, it has been 
found best to sacrifice to other considerations part of that 
extreme compactness, which was at first sought in order to 
reduce the heat-radiating surface to a minimum. The 
fnel-economy thus gained was paid for too heavily in in- 
creased cost of repairs. A ring of stout angle-iron (Fig- 
ures 202-204) at the bottom of a straight-sided vessel 
effectively prevents the well-sintered, tightly rammed, 
monolithic shell-lining from falling out when the bottom 
is removed. While contracting the lower part of the 
shell certainly made the bottom smaller, so that there was 
a smaller piece to repair, it really increased the cost of re- 

g F. W. Gordon, U. 8. patent 361,624, April 19, 1887, describes a movable tuyere, 

with elaborate and ingenious devices for moving and protecting it. It was inserted 

through the side of a stationary vessel, a little above the surface of the molten 

metal into which it dipped. Serious if not fatal technical difficulties arose in ex- 
periments made with it. 
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‘pairs, intwoways. First, it gave a greater depth of metal 
‘above the tuyeres, and this has been found by experience 
to shorten the life of the bottom, apparently because for 
given blast-pressure the metal, rich in nascent iron-oxide, 
is less fully kept away from the endsof the tuyeres by the 
blast. Next, because the shell-lining itself was liable to 
be eaten away near the bottom, and this is far more diffi- 
cult to repair than the bottom itself. The vessels lately 
built have perfectly straight sides within and without. 
They are cheaper to build and to maintain, for the 
istraight side within is so far from the tuyeres that it cor- 
rodes very little. With weekly repairs the linings of such 
vessels last a year easily. 

§ 395. ExcEn’RIC vs. CONCENTRIC NosEs.— W hen a ves- 
sel with the old excentric nose was turned down (Figure201), 

a very large charge of molten metal could lie in its belly, 
without rnnning into the tuyeres or out of the nose. The 
excentric nose was further thought to hinderslopping, 7. e., 
to lessen or to guard against the tendency of the boiling 
metal to be carried out of the vessel through the nose. 
Finally, as works were then arranged, it discharged the 
molten steel and the gaseous products of combustion con- 
veniently, and received the molten cast-iron without 

excessive inconvenience.’ In designing the excentric nose, 
however, care had to be taken that the whole bottom of 
the vessel should be visible through it, so that the condition 
of this, the most perishable part of the lining, might be 
readily learned between blows. 

This was all very well as long as the cast-iron was melt- 
ed in reverberatory or cupola furnaces, for these could 
be placed at such a height that the metal ran from them 
through long runners to the vessel turned down towards 
the pit, like the upper vessel in Figure 173 and the middle 
one of Figure 177. 

But even in this case, the greater height which we had 
to give the cupolas, and the greater length which the run- 
ners needed, in order to carry the cast-iron not merely to 
the vessels but past their whole length, was an inconveni- 
ence, even if it was not realized. 
When, however, molten metal was brought direst from 

the blast-furnace, it was found too serious an inconveni- 

ence to raise it so high that it would run past the length 
of the vessels into their noses; and, in case the metal 

had for any reason become cool during its passage from 
the blast-furnace to the converting-mill, an excessive quan- 
tity of it would freeze in the long runners. 
Two expedients suggested themselves. The cast-iron- 

ladle could be brought to a hoist H, standing between the 
line of the trunnion-axes and the pit, asin Figures 164 and 
209, and here raised so as to pour through a short runner 
into the vessel; or the nose of the vessel could be made 
concentric or symmetrical, so that it could receive molten 
cast-iron when turned down away from the pit, and at 
the end of the blow receive spiegeleisen and discharge 
steel when turned down fowards the pit, as in Figures 173 
and 177. 
We have already seen that the surface track of the 

Bethlehem plan occupies space which might be utilized 
for other purposes, and which is likely to be encumbered, 
and is hence not very well suited for the extremely 
frequent trips of the iron- and the spiegel-ladle. 

d Holley indeed said of it ‘‘ We can hardly see how the shape can be improved, o1 

(Lecture at Stevens’ Inst., 1872, p. 9.) how any other would be admissible.” 
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Thus the concentric vessel seemed to offer a very simple| 
solution. It allowed the spiegel- and cast-iron-cupolas to 
remain in their old places, behind the vessels, the spiegel- 
eisen running though the old bifurcated runner into the 
vessel as this lay turned down towards the pit at the end 
of the blow ; the cast-iron running into ladles standing 
on a track which ran behind the vessels, and to which the 
direct-metal was brought over an incline by a locomotive, 
a special locomotive always standing on the track, ready 
to move both the direct and the cupola-metal ladles to 
and from the vessels. (See Figures 163, 173, 177.) 

But the concentric-nosed vessel must be made much 
larger than the excentric one, in order that, when 

turned down, it may hold a charge of given weight with- 
out allowing it to run either out of the nose or into 
the tuyeres, and hence is a much more expensive 
vessel. The old excentric vessels had from about 
33 to about 42, the new concentric ones have from 
about 50 to about 80 cubic feet capacity per ton of 
charge (Table 196). The little Avesta vessel had about 
15 cubic feet capacity per ton of charge. Now this 
increased volume turns out to be a great, if unexpected, 
blessing, for very much less slopping occurs with it. The 
vessel is so roomy, and the height from the upper surface 
of the metal to the nose is so great, that the metal which 
is carried up by the blast from the surface of the foaming 
bath falls back again before reaching the nose; indeed, 
even some of that which issues from the nose may fall 
back, for the flame passes vertically from the nose to the 
hood. This has diminished the loss of iron greatly ; 
indeed, many metallurgists think that, even for given! 
volume, the concentric vessels slops less than the excen- 
tric one; but why this should be, no one can explain. | 
With our large vessels the loss, including that in remelt- | 
ing the cast-iron in cupolas, is sometimes repoted as below | 
8% for a month at a time; and, when direct-metal is used, 
the loss during a whole year has been reported as only 
7.5%. 

Still a third expedient is to remove the vessels so far 
from the casting-pit that the cast-iron can be brought by | 
an overhead elevated track running between them and the 
pit, as in Forsyth’s plan (Figures 168, 169). In this way 
direct- and cupola-metal are brought to the vessel easily, 
while it is turned down towards the pit. Buteven in this 
case the concentric vessel is often used to diminish slop- | 
ping. Perhaps it is well that this plan was not worked 
out till after after the advantages of the concentric vessel 
had been found out. 

A further advantage of the concentric vessel is that its 
lining wears out much less rapidly than that of the excen- 
tric vessel, as explained in § 403. 

One inconvenience of the excentric vessel, which has 

lost some precious lives, is that the hood, or chimney K 
(Figure 209), must stand above the rear of the vessel. 
Now, this is just above where the vessel-men must stand 
while examining the tuyeres between heats, and here they 
are threatened with the masses of steel sloppings which 
hang over their heads on the walls of the hood, giving oe 
the eye little indication as to how firmly they hang, or|cored in the trunnion-ring. 
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of concentric vessels, stands directly over the trunnion | 
axis, and the vessel-men work in comparative safety when 
examining bottoms. 

The concentric vessel has been widely adopted by 
American engineers, but it seems to have met with 
relatively little favor in Europe. 

§ 396. S1zE oF VEsSEL-NOSE.—A small nose yields a 
higher working temperature within the vessel for two 
reasons. First the radiation of heat from within the vessel 
is less ; second, by checking the escape of the products of 
combustion, it leads to higher pressure within the vessel, 
and thus not only lessens the absorption of heat due to 
the expansion of the blast as it emerges from the tuyeres, 
but also lessens the degree to which dissociation occurs. 
At Eston a four-foot nose was contracted to two feet, and 

the temperature of the blow is said to have increased 
plainly. Similar results were obtained at West Cumber- 
land by reducing a large nose. ° 

In case of concentric vessels a small nose has a further 
advantage, in increasing the quantity of molten metal 
which the vessel can hold when ‘‘ turned down.”’ 

It is thought by some that, with the broad flame which 
the wide nose affords, the point of complete decarburiza- 
tion can be hit more accurately than if the nose and flame 
be narrow. Others, however, think that, if the blowing 
be more accurate in case of wide noses, it is because the 
temperature of the blow is somewhat lower than if the 
nose be narrow; the cooler the heat the more accurately 
may the point of complete decarburization be hit. 

§ 397. DETAILS OF THE CONSTRUCTION OF BESSEMER 
ConvERTERS.—To fix our ideas I shall describe two large 
vessels (Figures 202 to 206) lately built, and designed by 

distinguished engineers. 
The vessel consists, first, of the iron body, and, second, 

of the lining; the preparation of the latter will be de- 
scribed in § 402. 

As the region around the tuyeres (2. ¢., in bottom-blown 
vessels, the bottom) wears out very much sooner the rest 
of the lining, so the bottom is almost universally remov- 
able. The necessity of this is seen from the fact that, 
while a bottom lasts on an average from twenty to thirty 
heats, or in rapid running only about seven hours in- 
cluding the intervals between heats, the rest of the lining 
lasts a year easily in the best American and European 
practice. 

The iron-work then consists of the body and of a re- 
movable bottom. The former consists of the trunnion- 
ring A, 7. ¢., that part to which the trunnions are attached, 
and which carries the whole weight of vessel, lining and 
charge; and the shell proper B C. The shell may be 
made as in Figure 202 in a single riveted piece, or as in 
Figure 204 it may be in two pieces, a cylinder Band a 
cone C, bolted together. 

The trunnions themselves, D, are very heavy castings, 
preferably of steel. An excellent form is shown in Figure 
204. One of them must be hollow, and conducts the blast 

through the goose-neck E to the tuyere box F. In Figure 

202 the blast passes to the goose-neck through a space 
In Figures 204 to 206 the 

when they may fall. It has, indeed, been found desirable | goose-neck is carefully shrunk directly upon the trunnion 

to provide swinging platforms or awnings to shield the|itself. Instead of coring a single large hole in the un- 

vessel-men from these falling masses. The hood, in case|~e Holley, Priv. Rept., 1880, IT. p. 12; 1881, L, p. 5% 
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Fig. 202. 

der side of the trunnion to admit 
the blast to the goose-neck, the 
blast may be taken off through 
a number of radial slots, as in 

Figure 206, and gathered by a 
heart-shaped box, with wings G 
designed to prevent the different 
bodies of blast from interfering 
with each other. This trunnion 

is cast solid, and then bored out: 

it is an expensive one, but it 

should be very strong for its 
weight, and relatively free from 
internal stress. 

To the other trunnion 
shrouded cast-iron, or 

cast-steel, 

which 
keyed. 

The trunnion-ring A was for- 
merly a very heavy iron casting, 
stoutly ribbed, and bolted firmly 
to the trunnions. In some ves- 
sels lately built, however, as in 
Figures 204 and 205, it is of heavy 
wrought- or ingot-iron plate, say 
14 or 2 inches thick, with flanges 
at either end. 

the 

better 

pinion (Figure 209), 
rotates the vessel, is 
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The shell itself is of heavy wrought- or ingot- 
iron plates. In Figure 202 the middle of the 
shell is of two plates, 1” and 3” thick respective- 
ly, the upper part being of a single 1” plate. 
In Figure 204 the middle of the shell is made 
of two plates, each 1” thick. In another vessel 
lately built, with a capacity of ten tons, the 
middle of the shell is 1” thick for three feet of 
its length, and only 4” thick beyond this, 
and is strengthened with wrought-iron bands, 

sae". 
The method of attaching the shell proper to 

the trunnion-ring is important. Formerly the 
trunnion-ring was part of the shell proper, but 
in later vessels it is a distinct piece, separated 
from the shell itself by an air-space, which in 
great measure prevents the heat and expansion 
of the shell from heating the trunnions and 
shifting their position. 

As the shell grows much hotter than the 
trunnion-ring, so these two parts should be so 
attached that, while the shell is held firmly, 
each is free to expand and contract indepen- 
dently. This is effected in the vessel shown in 
Figure 202 by hanging the shell, by means of 
stout cast-iron brackets, upon the upper edge 
of the trunnion-ring. This, of course, only 
holds the vessel as long as it is upright. When 
it is inverted it hangs from the trunnion-ring, 
resting on the keys I, which in Figure 202 are 
at the lower end of the bolts J. The whole 
weiglit of the vessel is now borne by these bolts, 

yj 

et aa j 

[e+ 
Y y } H 

12 To 15-Ton ConNVERTER—VERTICAL SECTION. 
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a ‘ At the same time a series of stout radial set- -SCTeWs | The vessel is inverted, and a heavy ¢: car standing on the 
supports the vessel when it is inclined. Here the shell is| bottom-jack J (Q in Figure 163) is raised so as to sustain 
clearly free to expand and contract longitudinally, simply the shell through these brackets, L. The keys I (Figure 
sliding past the points of the set-screws. And, since 202), are then drawn, thus releasing the shell from the 
these set-screws need not trunnion- Ting, A. The bot- 

bind the shell tightly when tom-jack is lowered till the 
it is cold, a considerable shell is wholly free from the 
amount of radial expansion trunnion-ring, when car and 

may also occur, the set- shell are carried away to the 
screws simply denting the repair-shop, é. g., by the 
shell slightly. Indeed, there track Bt, Figure 168. 
might be alittle play between The extra cost for instal- 
shell and set-screws when lation for this admirable ar- 
the vessel is cold. This is rangement is not severe. 
especially true of eccentric The hydraulic jacks beneath 
vessels, for the set-screws on the vessels must be strong 
their rear sides are never enough to lift not merely 
called on to support much the bottom, but the shell 
weight. and lining: and a 

In the vessel few strong cars are 
shown in Figures — needed. Thestrong. 
204 and 205, two bottom - jacks are 
sets of cast-iron useful for another 
brackets, one above and one purpose: they enable us to 
below, bolted together by the squeeze the joint between 
bolts, J, attach the shell to the linings of shell and bot- 
the trunnion-ring. But here tom just so much the tighter, 
we have no means of com- and thus to guard the better 
pensating for the difference against leakage. 
in expansion between the The plan is obviously in- 
shell and the trunnion-ring, comparably better than that 
and in many cases this mode = of carrying away for repairs 
of hanging has given much not only the shell, to whose 
trouble. Either the bolts, lining alone repairs are need- 
J, or the brackets, K, break. ed, but also the exceedingly 
Indeed, in many vessels these heavy trunnion-ring and 
brackets have purposely Fig. 205. New BEssEMER STEEL WorRKs. 12 To 15-Ton CoNVERTER. trunnions, by means of an 

been of wrought-iron or over-head traveling - crane. 
steel, so that they might First, the cost of such a 
bend rather than break, and crane, strong enough to lift 
there they stand all bent the shell and trunnions, and 
out of shape. installed at such a height, is 
Holley s Shell-shifting De- great. Next, its motions are 

vice.—The cast-iron brack- relatively slow and clumsy, 
ets, LL, Figure 202, are to while nothing could be sim- 
enable us to remove the ves- pler than the plain up and 
sel-shell by Holley’s method, down stroke of the hydraulic 
shown in Figure 207, so that bottom-jack. Then vessel 
we may carry it to the re- and trunnions must be coax- 
pair-shop, and immediately ed into place while swinging 
replace it with a newly-lined from chains, steadied, guid- 
shell, whose lining may be ed, and lowered little by 
preheated.* In the basic little ; the bottom car, how- 
Bessemer process the appar- ever, brings the shell exactly 
ently unavoidably rapid de- under its place in the trun- 
struction of the shell-lining nion-ring, and a single stroke 

must greatly lessen the out- Fig. 206. CamMBRiIA IRON WorRKS. 12-Ton CONVERTER Fig. 207. Houiey’s VEssEt- of the bottom-jack sets it in 

put, unless we are prepared TRUNNION. Suirtine Device. place, to be merely keyed 
to replace the worn-out lin- on. Again, removing the 
ing rapidly. This is as nearly essential to large output in | whole vessel implies duplicating or triplicating the costly 
the basic process as quick changing of bottoms is in the | trunnion- -ring, trunnions and pinion. Finally, breaking 

acid process. /and making the blast-pipe connections with the trunnions 

"—-& SeeHolley, Trans. Am. Soc. Mech. Eng., I, 10th paper, 1880, + Must waste some time. 
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Justice" very slightly lessens the difficulties just men-| tuyeres are bound so firmly by the lining rammed around 
tioned by splitting the trunnion ring, so that when the | 
vessel is turned horizontally, it, together with the then 
lower half of the trunnion-ring, may be lowered upon a 
car standing beneath, and carried off for repairs. But 
then the vessel cannot be relined conveniently while thus 
lying on its side. 

The Trunnion-axis may pass through the centre of 
gravity of the iron-work and lining of the vessel, bottom 
included ; but it is probably better that it should pass 

rather below this point, so that the vessel may be slightly 
top-heavy when empty, for the following reason. We 
need the greatest rapidity of motion when turning the 
vessel down after the blow, for, until we have swung it 
somewhere about 30°, all the tuyeres are still submerged, 
and all the blast is still passing through. the molten 
metal and burning iron. But at this time, as all the 
metal is at the bottom of the vessel, we have not only to 
overcome the inertia of the vessel.and bath, but to lift the 
bath itself. And now, when we most need quick motion, 
the top-heaviness of our vessel itself comes to our assist- 
ance, and helps us turn down. Many vessels have a 
massive hook on their breast, to which heavy weights can 
be attached during the last part of the week, when the 
corrosion of the lining of the breast has lowered the 
vessel’s centre of gravity. 

§$ 398. THE Bottom.—In the bottom itself we have, 
besides the tuyeres and the refractory matrix which we 
will consider in § 404, the tuyere-box, F, (Figures 202-4), 
which receives the blast from the goose-neck and dis- 
tributes it to the butt-ends of the tuyeres. 

The lid, N, which covers it, must be large, quickly 
removable, and very tightly fitting ; large, that the ends 
of all the tuyeres may be easily accessible for examination 
and removal; quickly removable, that no time need be 
lost in examining the tuyeres between heats ; and tightly 
fitting lest the blast be wasted. The importance of having 
it fit tightly is clear when we remember the length of 
the joint between lid and tuyere box, about 17 running 
feet in the case before us. These requirements are fully 
met by fastening the lid with many keys, R, and by 
facing it and the edge of the tuyere-box accurately, or 
even cutting in them a tongue and groove, as in Figure 
202. In some cases the joint has been part of the surface 
of a sphere of long radius. 
Though no gasket of any kind is provided, this joint 

leaves nothing to be desired. Though many bottoms are 
provided for each vessel, so that each may be long and 
carefully dried, one lid only is needed. Of course there 
should be a second lid in reserve, lest an injury to that in 
use paralyze the establishment. 
A light crane, P, Figure 209, serves for handling the 

bottom-lid for inspection between heats, the vessel then. 
standing turned down, as shown in dotted lines. 

The tuyere-plate, O, has round openings which receive 
the butts of the tuyeres, and which are grooved (Figure 
204) so as to make a tight joint with the luting with which 
the tuyere-butts are coated before they areinserted. The 
tuyeres are held in place, during the ramming of the 
bottom-lining, by dogs, clamps or screws of various 
designs, the important point being that they shall be 
quickly removable. In case of acid (silicious) linings, the 

a b Wedding, der Basische Bessemer oder Thomas-Process, p. 80, 1884. 

them that these dogs are not needed after the bottom is 
rammed. In some cases, as in Figure 193, a sort of staple 

projects from the tuyere-plate on either side of each 
tuyere ; a stick of wood or an iron rod is held by these 
staples across and tightly against the butt-end of each 
tuyere, during the ramming of the bottom-lining, and is. 
then knocked out, leaving the tuyere-end free for ex- 
amination. 
By means of the false plate, P, an air-space which com- 

municates with the outer air is left between tuyere-box 
and bottom-lining, for two purposes. First, if the joint 
between the tuyere-plate and one of the tuyeres be 
imperfect, the blast which works through simply escapes 
into the outer air, instead of cutting between the neces- 
sarily rather loose bottom-lining and the tuyere a ragged 
channel, and thus quickly destroying the bottom. 2nd, 
should a tuyere wear too short during a heat, the molten 
metal, instead of cutting through and filling up the 
tuyere-box, goes spitting out through this air-space into the 
outer air. The pyrotechnic effect of the escape of the first 
little portion of metal in this way is so striking, that the 
stage-boy in charge sees it at once and turns the vessel 
down before any harm is done. The lid or bottom-plate. 
N, is removed, the short tuyere knocked out, its hole 
rammed full of ‘‘ball-stuff’’ (plastic clay-balls), and the 
blowing is resumed with but a few minutes delay. 

The sharp swift sparks, due to this escape of metal 
between bottom and tuyere-box, are readily distinguished 
from the slow droppings of white-hot metal due to leak- 
age through the joint 8, between thelining of the shell and 
that of the bottom, Figures 202-204. Such a leak can 
usually be stopped by raising it about the surface of the 
metal by rotating the vessel, chilling it if need be from 
without with the hose. 

The bottom must be so attached to the shell of the vessel 
that it can be quickly and easily removed and re-attached. 
To that end it is almost always keyed 
on. Figures 202 and 209 show key-bolts, 
T, riveted to the shell, which pass through 
eyes on brackets on the bottom. While 
it is not likely that the shell can warp 7 
so much that these bolts would not enter / 

Yi 

their eyes readily, yet it may be well to 7 
avoid this danger wholly by using simple a..39} 
key-links, such as U in Figure 205. But 
others again object to these links on the 
ground that when the bottom is removed 
and the vessel is turned over, they fall 
off, or at least require attention. An- 
other good form of link (W. R. Jones’ design) is shown 
in Figure 208. 

TABLE 197—ToraL AREA OF TUYERE-HOLES IN SQUARE INCHES PER TON 
OF CAPACITY OF VESSEL. 

PR NINN, 5.5 sb diccawhs. bop pees se kandese<caine enn from 1.16 to 5.95 
t 

Fig. 208. Hority’s Ex. 

TERNALLY RAMMED 
Bottom-JoInT. 

RE cc intcucrhsssecuhse tern tasbakek scene des res t 6.1 to 12. 
UE how rune pnGb sch oe sababeeS sk Neue dene 6S5ES008% n 0.8 to 1.83 

RL TIN: -nuukkskuabbsnasesxssbeeen as debhnbienechaenss " 3.18 to 3.44 
SUNIL 5. cedeancee cha Uas seb SESS GST eb Tee bes aioe 3.78 
MNO ME OMIM, BBTT «onc o ois cccvcncescccsececcesscce 2.1 to 1.5 

§ 399. THE SIZE oF THE TUYERE-OPENINGS still varies 
greatly. I condense Table 197 from the detailed data in 
Tables 196 and 198. It is at first very surprising that, as 
happens in some works, all the blast delivered by two 
54-inch blast-pistons running at full speed should be 

~ | squeezed through a lot of %-inch holes, whose collective 
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area is less than that of a four-inch pipe. 

implies must be very considerable ; 
conceive any other arrangement by which we can have 
rapid and uniform blowing, without excessive loss of iron 
or excessive destruction of the bottoms. But as the total 
consumption of ‘fuel under the converting-works’ boilers 
is only 300 pounds and in some works only 200 pounds of 
coal per ton of ingots, and as a considerable part of this 
is chargeable to blowing the cupolas and to the movements 
of the cranes, hoists, etc., we can hardly charge more 
than 14 cents per ton of ingots for blowing-power, where 
fuel is of moderate price. Indeed, in some mills the fuel 
for generating the blast probably does not cost more than; 
five cents per ton of ingots. And this, too, without com- 
pound engines and with but moderate expansion. 

TABLE 198.—S1ZE OF TUYERE-HOLES. (SEE ALSO TABLE 197.) 

ws ; Capacity Number of | Diz amet ter — a Ares of the 
oven ame 0 of the Openings | of the penings in 

Authority. Works. Converter in the Openings —- Sq. Inches | 
in Tons. Tuyeres. | in Inches saskes, | per Ton. 

—_—_- —— _— —— -—-———— _ | —__- _ 

{ Kénigshiitte. . 3 49 4 2.40 0.80 
| |Neuberg..... ‘ 3 49 %s 4.27 1.48 

i. Thecaees Zwickau Busses 3 42 2 5.12 171 
; oe 2 42 ly 3.66 1.83 

Crewe... ...... 5 144 36 15.59 | 3.18 
Dowlais........ 5 156 36 17.22 | 3.44 

ee Eee 5 56 | ly 11.02 2.20 
Biscstkenuus } paisee 5 84 | % 14.70 2.94 

Obouchoft bacnc 5 189 | 34 18.63 3.73 
ngland & Bel- 

. Jordan... 4 gium about 1877| 5 to7 w i ¢£ 10.5 2.1 to 1.5 
4. Holle { Brown, Bayley | ~ 

: ¥--- 7 /and Dixon, 1879 8 195 Ss 15 1.87 
5, Holley ; Another British 
7 eee: 8 208 %% 2B 2.87 

Drown, Trans. Am. Inst. Min. Eng., I., p. 88, 1871. es i 
. Jordan, Jeans, Steel, p. 370, from Album et Gours de Metallurgie, 1877. 

-§ 400. The RotTaTiIne emma mies 209), 
almost always consists of a heavily shrouded pinion, 
preferably of steel, keyed to one of the trunnions (B) 
of the vessel, and driven by a rack, which is keyed to 
the end of the piston-rod of a powerful hydraulic 
cylinder(D). Eccentric vessels should be able to turn 
through an are of 270° ; concentric vessels—at least 
those which receive the charge when turned down 
away from the pit—should turn rather farther, 
say 300°. 

At first placed horizontally, so as to be accessible, 
the hydraulic cylinders were next set vertically to 
save floor-room, and beneath the trunnions to secure 
easy foundations. In this position it was found 
hard to give the cylinder sufficient length, without 
carrying it to a depth inconvenient to drain. Of 
course, the longer its stroke the larger could be the 
radius of the pinion, and the lighter therefore the 
stress on the rack. Accordingly the cylinder was next 
placed above the trunnion—standing vertically. Here it 
could have whatever length was needed. 
The position finally adopted, however, is that shown in 

Figure 209. The cylinder lies horizontally beneath the 
platform at the trunnion-level. It is thus wholly out of 
the way, while the platform prevents rubbish from falling 
between the teeth of the rack. It is better, however, to 
protect the rack and pinion further with sheet-iron cases, 
for even a small lump of metal lodged between the rack’s 
teeth might lead to a serious or, indeed, a fatal accident®. I 

d Some have recommended placing the rack and cylinder horizontally, but so that 
the rack would be above, instead of below the pinion, in order that lumps of meta] | ‘back 970° to reach this same position. 
and splashings might not lodge betweenits teeth. Here, however, rack and eylinder | 
would be badly in the way, and enclosing them in sheet-iron cases protects them fully. | 

ROTATING MECHANISM. § 400. 

One would | 
suppose that the consumption of power which this | 

yet it is hard to 

mn 
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have known a vessel to be overturned, emptying its whole 

charge into the pit, from such an accident. 
The ports of the hydraulic cylinder, shown beneath in 

Figure 209, should be above the cylinder, so that the 
breakage of a pipe may not allow the water to leak out of 
either end of the cylinder. To make this clear, suppose 
that the vessel-bottom has been removed so that the ves- 
sel is top-heavy ; that the piston has been moved to the 
right-hand end of the cylinder, so that the vessel’s nose is 
turned down to the left; that the pipe leading the water 
to the left-hand end of the cylinder has burst or broken, 
and that the water has run out. Now the stage-boy, 
ignorant of what has happened, turns the vessel over to 
the right by admitting water to the right-hand end of the 
cylinder. The moment that the center of gravity of the 
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Fig. 209. BETHLEHEM VESSEL, WITH ROTATING Mecuamzan. 

vessel passes to the right of the trunnion axes, the top- 
heavy vessel turns down with a rush, as there is no water 
in the left-hand end of the cylinder to oppose its motion, 
and drives the piston through the end of the cylinder or 
breaks the rack. This has happened repeatedly. 

The disadvantage of the rack-and-pinion arrangement 
is that, however long the cylinder and rack, the vessel can 
only turn a certain number of degrees in one direction, be 
that number 270°, or 360°, or 72 20°. Now, it may happen 
that, when the vessel is iovetted, it would be a little more 
convenient to turn it 90° farther away from the pit to 
receive a charge of iron on the rear side- than to turn it 

Practically, this 
| disadvantage is of little moment; but to avoid it the ves- 
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sel is sometimes rotated by a worm and worm-wheel, in It is strange that Holley and Pearse’s simple expedient, 
which case it can, of course, turn indefinitely in either|of ramming the joint between a previously baked bottom 
direction. The worm is probably best driven by two or/and the vessel lining from without, was not earlier thought 
three hydraulic engines. While no serious objection can/|of.* This, as improved by Holley,” Figure 211, lasted till 
be made to such a design, probably the great majority of|lately, and isin use in some mills even now. The iron- 
engineers prefer the simpler and wholly satisfactory rack | work of the bottom was so shaped that, between the 
and pinion. 

Fig. 210. 

Durfee’ would rotate the vessel by means of a wing- 
piston, a,(Figure 210), keyed directly to the vessel trunnion | 
b, and turning nearly 360° in a cylinder concentric with the 
trunnion. In this cylinder is a fixed abutment c, which 
takes the place of both heads of a common cylinder. 
Water admitted on either side of this abutment drives 
the wing-piston in the desired direction. The attachment 
is certainly more direct than in the rack-and-pinion 
arrangement, and there should be a saving in power as 
well as in cost of installation. 

$401. THe JoINT BETWEEN THE LINING OF THE SHELL 
AND THAT OF THE Borrom.—In early practice, as soon as 
the bottom was worn ont the stumps of the old tuyeres 
were knocked out, new tuyeres inserted, and the space 
between them filled by pouring ‘‘slurry”’ (a semi-fluid 
mixture of fire-clay, quartz or ganister,and water), through 
the vessel’s nose, and allowing it to set around them. Of 
course blowing was interrupted during the long time 
needed for drying this bottom, which, moreover,was most 

untrustworthy, flaky, inadherent and full of drying 
cracks. Another way was to allow the vessel to cool, and 
then make up the bottom from within by ramming ‘‘ball- 
stuff’ (a stiff, slightly plastic mixture of clay and 
quartz) around the tuyeres; or better by placing a pre- 
viously baked bottom within the vessel, and then ram- 
ming ball-stuff into the joint from within the vessel. But 
here, too, great delay arose, since for twelve or even) 
twenty-four hours after blowing, the vessel was still too 
hot to enter. Cooling was sometimes hastened by re- 
moving the vessel’s nose, but then this had to be replaced, 
and the joint thus made had to be rammed: or by pour- 
ing water into the vessel, a practice which injured the 
lining greatly.* 

e Trans.—American Institute of Mining Engineers, XII., p. 271, 1884. 

brackets by which it was keyed to the shell, lumps of 
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Fig. 211. Houuery’s EXTERNALLY KAMMED BoTToM-JOINT--OLD STYLE. 

ball-stuff could be inserted and rammed. The bottom 
was first keyed on while the vessel stood upright. The 
vessel was then turned on its side, and the balls were 
rammed in as shown in Figure 211. The vessel was then 
turned up again, and a few pailfuls of slurry were poured 
through its nose to fill any cracks in the ball-stuff joint. 

In later practice, in the few cases in which this form of 
bottom is used, the vessel is held upright until a single 
row of clay balls has been rammed between the upper 
edge of the bottom and the shell-lining, and is then turned 
on its side for ramming the rest of the joint. This is 
done lest the bottom break apart by its own weight when 
the vessel is turned on its side. 
A later form of the joint is shown in Figure 208. This 

joint is rammed from the pit-level while the vessel 
stands upright. There is evidently less danger of tearing 
the shell-lining of the vessel in breaking this flat joint, 
than in pulling out the conical, tightly wedged bottom of 
Figure 211. Iam informed that this form of joint is very 
frequently used in Europe. 

The dish-bottom, Figures 202-204, is the form now gen- 
erally used here. Its upper service islevel. The joint is 
made by spreading on the upper side of the bottom a ring 
or ‘‘noodle”’ of ball-stuff, covering this with a little 
graphite, and squeezing the bottom tightly against the 
shell-lining by means of the bottom-jack. The graphite 
preserves a good parting, so that the bottom, when worn 
out, may be removed without tearing away the lining of 
the shell, instead leaving it so smooth that a sound 
joint is easily made with the next bottom. The powerful 
bottom-jacks in some recently built works exert a press- 
ure of about 2,000 pounds per foot on the joint, which 
thus made never leaks. In some works which have 
neither bottom-jacks nor hydraulic bottom-car, the vessel 
is inverted, a ring of ball-stuff set on the edge of the 

x Even as lately as 1879 bottom-joints were made in some British works by pour- | 
ing slurry through the vessel-nose, so that it ran between the shell-lining and a’ 

previously baked bottom. Setting a bottom in this way took five hours, and the 
bottom itself, soaked and weakened by the slurry, lasted but seven heats (Holley, 

Priv. Rept., 1880, No. 2, p. 30). 

shell-lining, the bottom placed on this by means of a 
crane, and merely keyed tightly. Even this uncom- 
pressed joint serves admirably. 

As stated in § 376, 2, the total time between blows of a 

a U. 8. Patent 86,304, Jan. 26, 1869, A. L. Holley and J. B. Pearse. 
b U.S. Patent 106,162, Aug. 9, 1870, A. L. Holley. 
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single vessel, including changing bottoms, has been as| was rammed around an iron core set within the vessel, by 
short as 17 minutes at the Union (Illinois) works. a gang of eight or ten men, who marched slowly in the 
§ 402. Tue VessEL-LININGS are usually monolithic, a|annulus between core and shell, ramming the mixture 

mass of clay and quartz rammed solidly together and| with butt-rammers like those in Figure 211, a few shovel- 
thoroughly dried: some vessels, however, are lined with | fuls of the mixture being added at intervals. 
blocks of stone, which give good results, but sofaras my| In what is perhaps the most successful present prac- 
observation goes do not last so long as the monolithic | tice (columns 17, 18 and 20, Table 199), the mixture, whose 
lining. In either case the vessel stands inverted and| materials (quartz, sand and clay) are finely ground to- 
without its bottom during re-lining. gether, has so much water that it balls readily, and 

The monolithic lining is usually made of a mixture of'is indeed a stiff, decidedly plastic mass or ‘‘ ball-stuff.’’ 

TABLE 199.—VEssEL LININGS AND Bottoms (CF. TABLE 196). 
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Length of time bottom is dried, hours........... 
Number of bottoms kept on hand......... .. oe 
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TABLE 199.—VEssEL LININGS AND Bottoms.— Concluded. 

| | 
16 | 17 18 19 20 2 | @ 23 24 = | 2 | a | ee) ae 

| 
ta ————$—— | saree alesmesinlbeempannignttbeiamalcniaris ees 

Weight of vessel-charge, gross tons............ 10 | We  lisscascs 9.2 10.73 5.5 Ti <- b AG 11 3.5 | 2q | 2.7 0.39 
Percentage of silicon in vessel-charge..........|.....00-|sec0 ceecece Sa) Oe - Eancesess 1.4 1.5 1.6 Bae oven eae Mel adewicacwaas 1.02 1.4 
PI IIE oiinicag, sowkkncc aces Thecswesl: «ss<aee v 10 Se! Pecens .adhoetesnes ee -, Iewwenwsa ¥ Db ccaccuiaminddences | 4107 x4’ 
Estimated depth of bath over tuyeres, inches...|........|)............ 1234, | 13.7 TE is cowene Ssicew'asei acePaanaie dell. coelcnd | 1544” | | 
Length of blow, minutes and seconds.......... TOG elo <ectccanca 10’ 30” 16 | 10@11)........ 11’ 30”—19 | 10@17)........ Rcalacveoets 13 107—10 30", 5@7T | Y—139'.5 
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DURATION OF VESSEL-LINING—Months..........|.... ... 12 a ae a. Pees 6 2 DG i sone scsiclinicesccncccksnabessticec, cave 
EN fon ac onckes axcnia PF SMe ee Recetas. casas pee Rae tnee Sento eon elateandee PeseSawee |... ... | 4000@ 8800 | 200 @ 300 

Blast-pressure, pounds per square inch.......|........ | Me Neacaaece Prowiiwces BEG Wilcc. 20s 20 penccuel tae 25 | SFO ikccscscss: |} 10@17 
Diameter of tuyere-holes, inches......... ost Sete 3% 34 fy 1%&% |... .... 34 Se) Re CID. Frese sccabeccccaccexes .59 .13 
Gross area tuyere-holes, square inches........ 30.6 | 15.9 19.8 | 29.4 SO besvscuc 25.2 25.2 19.1 TSS fewiwacsdhsasesccesces R 1.2 

a ouisihinsipi Asha NG Boia | dish. | Hol. i , ws ‘dish, i.| dish. | dish. 
Thickness of bottom, inches............. ...|.eeeeeee 8 eee G i Kae Ee Rare elo e of. Oe a Ae eo ats aera ac Padbadeneaedeteecee: 9” 

CoMPOSITION OF BOTTOM—Fire-sand, %.........|........ Bee awcsacus i ee 17 | | 
Crushed brick or chammotte, 4. ...... 62.00. <0) ..0ccccclecescessccee 20 UP 1 BRO Poicasees 55 | j | 
ME Wn oy ci cca veseeesics sca es Bee asassace Th, a oe | | 
ONT Mase c scene cess eee 23 530 | 1 if.... . 27 | 

Calcined clay, %... .... 3 16 m | | 
Length of time bottom is dried, hours sof OEE ic csceee 24% (|48@9) 48 2% @ 48 24 48 
Number of bottoms kept on hand............|......ecleeeeeee cece Page BR teeedec ea dewacs Oe Bis. covadioowncdes fosinwisicee Ecce ating 10 

| | | | 
DURATION OF BOTTOM— j 

U {Bee Bere enacts chs os eee 14 | 20.56 | 11+ | 22.98 | Wt | 15 @17%| 2 Mie Fico ae | 15 | 30@100 | 10 | 7 
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a Usually. h Ganister. : o Coarse. | J. American, 1875. 
b Occasionly. i Like Figure 212. p In blocks. 8 to 26, Present American. 
¢ With ball-stuff, pin-rammed in the joints. j Like Figure 288. — p-Griffiths. ? | 27. U.S. Clapp-Griffiths. 
e Fine ganister. 1 Like Figure 214. ol. Holley conical bottom, like Figure 211. | 28-9, Swedish, about 1885. 
f Coarse ganister. m Coke-dust. 1 to 5, Early American. | 
g Chickies rock, fine. n All materials ground fine. 6. British, 1875. 

from 50 to 66 % of coarsely crushed quartz, in pieces whose | This is spread on the floor in a thick layer, and trodden 
largest dimension is not over two inches, and from 17 to| under foot, but not under bare feet. It is then cut up 
25 % of finely pulverized fat fire-clay, the remainder con-|into lumps, which a man standing within the vessel 
sisting of some finely ground silicious material, such as| throws against its sides: he then smooths and pats them 
old fire bricks, fire-sand or loam-sand. into shape with a wooden mallet. The lining thus made 
No more fat clay is used than is needed for binding|is dried by a fire within the vessel. 

the mass. As this would not be enough to fill the inter-| A ten-ton vessel has been lined in the same general way 
stices between the large lumps of crushed quartz, some|in seven hours. But quick and hence cheap as this way 
finely ground silicious substance is needed. of lining is, it is so effective that at many works the ves- 
Formerly this mixture, only very slightly moistened, | sels are relined but once a year, during which each may 
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make 14, 000 heats, or some 140,000 tons, so that the cost of | The life of mica-schist linings has been as long as five 
relining is insignificant when reckoned on the ton of, ‘months, in which 3,400 heats, or 34,000 tons of steel were 
product. made in one vessel. I am informed that, at another 

In many works, however, the lining must be patched} American mill, stone blocks have lasted a year ; in this 
every week, and with rapid running temporary patching | case they were laid dry, and ball-stuff was rammed care- 
must often be applied during the week. fully between their joints. 

In 1872 linings made of American refractory materials} In other cases the blocks of mica-schist are laid in 
lasted from 400 to 500 heats: the best British materials|thin mortar. They are usually about one to two inches 
gave double this life, or about one- fourteenth the life of | thick, and are laid with their cleavage horizontal: but at 
our present American linings. either end of the shell a ring of these blocks or slabs is 

The linings of the Alpine Bessemer vessels last 200] laid with their cleavage vertical, apparently so that the 
heats of 30 minutes each, according to Ehrenwerth, who|ends of the lining may be thus tightly wedged into 
estimated that the Avesta little-vessel linings would last | place. 
500 heats of 10 minutes each®. At Eston the linings are| Blocks of mill-stone grit, roughly shaped to the circle 

TABLE 200.—ULTIMATE COMPOSITION OF REFRACTORY MATERIALS AND MIXTURES FOR THE BESSEMER PROCEsS. 
| | | | 

Composition. a 
5 | tisiochink aise tiactcscasasamnsscgumnitaiaaissipation | ane 
‘E | Authority. ; | | 25 
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it reRUSESCRSLS SEE  ueGRaE ROE ONE ASSES OR ESSE EAD Rnb acoR eeu 82.94 @ 97.31) 1.61 @ 10.48 0.19 @ 4.02]......0.10 @ 0.78 trace@.52)...... Pr oe 18@. 30) trace @ 94). 
8 May BRI bcc: oon cul Se sacs cabo rch neck eeebseresen 96.54 | 2.50 ee Bosanas 0.09 Oe Issswon a csn shade wma 0.13 

QuartTz— | 
DG ivi sexckaksssseu- a5 Lake Superior Quartz.... .............0- 93.18 2.37 | PeewOas san cesacoes _ a ee 10 48 03 

10 \Forsyth...... .....1'  “ - pe eee ee eee ee 1.5 Lesaeen: MOM lus cmewt Er ae ogre ct eka reais oveeapeedssnnerlarnss 

Op Ree, PETIT RAMI i is Sigs oso occeeeviccensace ss | 78.81 | 2.76 
12 |Holley ......... Sand for Ladle, Sheffield... .............] 79.71 | 2. 

SR en SSNS SEE OL SSO WRN 

13 Holley - ee VESSEL-LININGS, Seraing... .............. 87. 
Pakehwesseeke ss Sheffield. SARE 88.2 

15 PD Coweta stem . " American, "4888... eek eee 81.5 

BE RINT ses enwtkccee a SR oo io os oiskcwoscceuesse 78. 

17 Holley. .. Bottoms, Sones: ed pick ne La nesebheeebes 67.5 26. z | 5.8 . 
is; * ae eS RR Soe cee be towne 89.3 3. 3.6 63 a > ts 
SD TER Sc sacwccnssk ee SRS Re yee rere | 85.5 ; | 2. Scee be lsnweadculczesdecewavanegiene wad: Mee 
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Povreyth...........- | Sothom-Dricks, Dekel .........00s0sc0sse0vee 78.5 

Se RE ON  ssisc xen ins Sich TOE SN onions sou cinenspesss 
23 W alker.. American 

Cocceseccscecescsess evosssest @6.6 | j$| jj m6sh |. gj |  \@.UD [occcee 

NE oc cue kee nD cops Chae eenee eis peune ee Secawaks os |U:|C S060 Abas eNaaee Ee enes 
ea wT: ‘hehe NEED SEUeSAweRoUeeRNS Kew: Kgumeees DE” | Usnadsbohh ounce sebthipranentbabaewne 16sK6 Uke 

a, Water and volatile matter. 9-10. Lake Superior quartz used in mixtares for vessel linings. etc. | 11, W ial (N. Y.) moulding sand. 
Maynard, Private Communications. Snelus, Jour. Iron and St. Inst., 1875, IL., p. 516. Stoppers and nozzles are those of the steel-casting ladle. 
Holley. Private Reports. Forsyth, Trans. Am. Inst. Mining Eng., IV., p. 132, 1876. 

said to last 1,000 heats. Allowing for the difference in | of the vessel’s shell, (10” wide measured radially, 18” long 
the length of the heats, the American linings appear to | measured circumferentially, and 6” thick measured paral- 
last about 25 times as long as the Alpine. lel with the length of the vessel), are also used with fair 

In some American works monolithic linings are made | results, lasting about six to eight weeks, or say 1,200 to 
from ground ganister” or ground millstone grit, both of 1,600 heats. It is necessary to place a layer of one-inch 
which give admirable results. The latter is said to last| boards between the blocks and the shell of the vessel, for 
from 12 to 18 months. if the blocks are laid flash with the shell their expansion 

Blocks of mica-schist and of millstone-grit are also used | bursts the iron-work. After a campaign neither boards, 
in this country for vessel-linings, and with good results. | charcoal nor ashes can be found. 

ee Scegpnantctnce sis | Silicious brick linings are used in some European works. 
e Das Eleenhiittenwesen Schwedens, p. 100, 1885. | The life of certain vessel-linings, the proximate compo- 
b The name “ ganister,” originally applied to a slightly argillaceous sandstone | sition of the mixtures used, and the ultimate composition 

found near Sheffield, is now applied generically to like silicious rocks containing a of some of the components of these mixtures are given in 

little clay, and indeed sometimes to an artificial mixture of ground quartz and fire- 
clay suitable for vessel-linings. Table 199. 



WEAR OF THE SH 

§ 403. WEAR OF THE SHELL-LININGS.—Under certain 
conditions the shell-lining grows thinner, under others it 
grows thicker during use. In the former case it must be 
patched from time to time, chiefly on Sundays, but oc- 
casionally also during the latter days of the week. Where 
accretions form they must be cut out, or sometimes even 
blasted out with dynamite, so excessively hard are they. 
J. H. Cremer found in one of these kidney-shaped accre- 
tions,” 

Manganous Oxide, Total, 

5% : 99.5 %. 

The lining may grow thin from actual wearing away, 
or from corrosion by the slag and metal. But while the 
slag may corrode at a given temperature, if the tempera- 
ture be but slightly lower the same slag may freeze 
against the sides of the vessel and form accretions. 
Where the slag comes most in contact with the lining, 
there will it tend most to cut the vessel ifit be sufficiently 
hot and hence fluid, and sufficiently basic to cut: and 
here will it tend most to form accretions if so cool as to 
stick instead of cutting. Other things being equal, the 
hotter parts of the lining will tend to cut more than 
the cooler ones. 
Now the shape of the vessel, the position of the tuyeres, 

the depth of metal, and other factors affect the distribu- 
tion and position of the slag so much, and its composi- 
tion is so much affected by the proportion of silicon and 
manganese in the cast-iron, by the depth of metal, the 
rapidity of blowing, etc., and indeed changes so much 
during the blow, that a complete analysis of the condi- 
tions would be extremely difficult. Suffice it to point out 
a few considerations. 

The path over which the cast-iron runs into the vessel, 
and that over which the steel runs out, are heated very 
highly by the passage of the metal, and being the more 
highly heated tend to cut the more. In certain cases we 
actually find grooves, which appear asif worn by the pass- 
age of the metal, and sometimes a sort of pocket as at A, 
Figure 196. It is probable that the metal does not itself 
wear these grooves, but merely heats the lining here so 
highly that it is readily corroded by the slag, or actually 
melted out. 

This cutting is naturally more severe in vessels which 
receive and discharge their metal on the same side, than 
in those which receive cast-iron when turned away from 
the pit, and discharge steel while turned toward the pit: 
and it is especially severe in excentric vessels, as in these 
the blast and the rush of metal during the blow impinge 
more directly on this spot, which has been so highly heated 
and softened by the entering and departing charge. 

Further, when the vessel is turned down at the end of 
the blow, as in Figure 201, the pasty slag lies as a placid 
layer above the molten metal, and has a good opportunity 
to attach itself to the vessel’ssides. As the vessel is turned 
down still farther to pour the steel out, the fall of the tide 
beneath leaves. the slag adhering to the vessel’s sides, 
especially towards the nose, against whose sides the flow 

presses the slag which had been in the middle of the sur- 
face of that fiery pool, and which floats towards and in 
part out of the nose with the stream. In a narrow nose 
the slag engorges, like freshet-ice in a narrowing stream. 
Hence the nose-blocking so troublesome in the basic pro- 

Silica, 

69% 

Alumina and Iron-oxide, 

25.5 % 

h Private communication, A. D. 1874. 
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cess, and hence the ridges of slag at C, Figure 196, which 
sometimes form even in silicious vessels along the sides, at 
and beneath the level of the surface of molten metal when 
the vessel is turned down. 
pasty during the blow, becomes hard and solid as it cools 
between blows. 

Slag so infusible as to be 

Still another place where action is apt to be serious 
appears to be along the level occupied by the slag during 
the blow itself, say at D, Figure 196. 

Finally,.there is often a strong tendency to form accre- 
tions near the very bottom of the bath of metal, just above 
the joint between the bottom and the shell lining, as at B, 
Figure 196. 
the following is a possible explanation. 
of the tuyeres the metal is highly oxygenated ; as we 
travel farther and farther from this point the proportion 
of iron-oxide decreases, that of silica increasing, as the 
silicon is oxidized by the iron-oxide. 

What the cause of this is I know not; but 
Just at the end 

Now it may be 
that, at a certain distance from the tuyere-ends, at 
certain stages of the blow, and with iron of certain com- 
position, there is developed within the bath a silicate of 
extremely infusible composition. If the swirl and eddy 
be such as to project this mixture inits infusible yet 
slightly pasty state against the lining, there it sticks, and, 
being of the same composition as the iron-silicate in the 
surrounding bath, is not fluxed or cut by it. 

In acid vessels the accretions or skulls may be removed 
by making the slag more basic, ¢. g., by addition of lime 
or of iron-ore, or by intentional over-blowing ; this last is 
surely a costly way of introducing iron-oxide, but we get 
a very high temperature, while if iron-ore be thrown in it 
lowers the temperature of the vessel rapidly. So, too, itis 
thought that when direct-metal is used the vessels skull 
less than in treating cupola-metal, because of the basic 
blast-furnace slag, a little of which is apt to run into the 
vessel along with the cast-iron. The cupola-slag on the 
other hand is silicious. At certain works hard silicious 
kidneys form, when the cast-iron is unusually rich in sili- 
con. In others irons with much manganese and little 
silicon cause skulling, while those relatively free from 
manganese but rather rich in silicon cut the lining instead 
of skulling. 

Again, there is much less skulling when the steel is 
recarburized in the vessel, than when, as in making very 
soft steel, it is recarburized with ferro-manganese in the 
casting-ladle ; for in the former case the oxide of man- 
ganese, formed by the reaction between the oxygenated 

blown metal and the spiegeleisen or ferro-manganese. 
makes the slag more basic, and especially more fusible 
and fluid. 

The linings of side-blown vessels usually endure fewer 
heats than those of bottom-blown vessels, because,as point. 
ed out in § 392, the former are much more exposed to iron- 
|oxide, or at least to locally basic slag, than the latter. 

The linings of British Clapp-Griffiths vessels are reported 
to last from 400 to 600 heats.* The American Clapp-Grif- 
fiths vessel-practice is much better than this; at one 
works the linings usually last 4,000 heats ;> at another 
they are said to last 8,000 heats usually, and one lining 
has lasted 8,800 heats.” 

At one French works the brick lining of a Robert vessel * 

a J. Hardisty, Journ. Iron and St. Inst., 1886, II., pp. 657, 660. 

b Information from the management, June 7th, 1889. 
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is patched after about every fifteen heats, and is almost | mills all the bottom-stuff is finely ground and thoroughly 
wholly replaced after from 200 to 300 heats: in making | 
soft steel the repairsare still heavier. But, as the blowing | 
is confined to one side of the vessel, parts of the lining, 
like the greater part of that of common vessels, last indefi- | 
nitely. On the whole the repairs to the linings of Robert 
vessels seem much more severe than those of common 
vessels. ° 

§ 404. PREPARATION OF THE BoTToM-LiInineGs.—In this 
country the holes through which the blast is admitted are | 
almost if not quite universally contained in previously 
thoroughly burned fire-clay tuyeres, usually bought from 
makers of fire-bricks, who burn them in kilns much as in 
making fire-bricks. 

The spaces between these tuyeres may either be wholly 
filled with “ bottom-stuff,”’ a mixture of clay and silicious 
matter ; or they may be partly filled with tiles standing on 
end, between which in turn bottom-stuff is rammed, as in 

| 
| 

Fig. 213. 

Figure 212; or they may be almost wholly filled with bricks 
shaped soas to fitaround the tuyeres closely, asin Figures | 
213 and 214, a very little bottom-stuff being rammed 
between these bricks and around the tuyeres, to fill the 
slight crevices which are unavoidable. 

Tuyeres may be wholly dispensed with, the bottom- 
stuff being rammed around pins which are withdrawn 
later, leaving holes for the entrance of the blast ; but this 
system can be considered to better advantage in connec- 
tion with the basic Bessemer process. 

In case drying has to be wholly dispensed with, as may 
occur owing to the sudden unexpected failure of a large 
number of bottoms in succession, we may build up a 
bottom wholly of bricks laid with the least possible 
quantity of mortar, and attach it to the vessel at once. 
This, however, is but a makeshift. 

Cone-shaped bottoms, like that in Figure 211, are made 

up by ramming within a conical mould. Dish-bottoms 
clearly need no mould. 

The bottom-stuff usually contains much more clay than 
the vessel linings, from 20 to 40 and even 50%. At some 

c Information from the management, July 29th, 1889. 

(TO BE CONTINUED. ) 
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‘mixed. In others the ground fire-brick used is in lumps, 

some of which are 14 inches long. These coarse lumps 
promote drying, and also bind the mass together. 

Usually a few shovelfuls of bottom-stuff are added at a 
time, and thoroughly rammed with rammers like those 
shown in Figure 211, sometimes heated red-hot, that 
they may not adhere to the bottom-stuff, and that they 
may assist in drying it. It is barely moist enough to be 
balled with the hand ; it is indeed almost dry. This is so 
that it may dry the more thoroughly and more quickly, 
and that the escape of moisture may not crack it. 

The bricks and tiles inserted between the tuyeres, 
Figures 212 to 214, further facilitate drying, at the same 
time opposing any tendency to flake. Further, the kiln- 
burning which they receive makes them harder than the 
simply baked bottom-stuff. But while they probably 
prolong the life of the bottom, they increase its cost. In 
one American works these bricks are made of bottom- 
stuff rammed in a mould, and baked for twenty-four 
hours. 

After thorough ramming the bottom is carefully dried. 
Enough bottoms should be on hand to allow us to dry 
each of them for forty-eight hours, though in many works 
the bottoms are dried but twenty-four hours or even less. 
Works which are to run rapidly should have at least 
twelve bottoms. One American works has twenty-six 
bottoms on hand. The South Chicago repair-shop has 
twelve bottom-drying hoods. 

In the older works the bottoms were placed on a car 
which was then run into a brick chamber containing a fire- 
place, and here car, bottom and all were baked, to the 

| great detriment of the running-gear of the car. An 
excellent arrangement is that shown in Figure 215. The 
‘bottom, when its lining is worn out, is removed by means 
of the bottom-car, which to that end is raised by the 
jhydraulic bottom-jack (¢. g., Q, Figure 163), so as to 
press against the bottom while this is still attached to the 
vessel. The bottom-jack presses directly against the 
cast-iron funnel (Figure 215) which hangs down from the 
car, and the length of stroke which it is necessary to give 
the bottom-jack is thus shortened by the length of the 
funnel. 

The keys holding the bottom to the shell of the vessel 
are then withdrawn, and car and bottom lowered and 

removed to the repair-shop. The bottom does not leave 
this car until it is again attached to the vessel. The car 
is run over a pit (see Figure 168), where the stumps of the 
tuyeres are knocked out, and after them the remaining 
bottom-stuff. New tuyeres are then inserted, wooden 

dummies, however, being set in three of the places left 
for tuyeres. The ends of the tuyeres are then covered, so 
that the tuyere-holes may not be stopped up by grains of 
bottom-stuff falling into them and lodging, and the bot- 
tom is carefully rammed as above described. It is then 
placed under the hood shown in Figure 215, which has 
above a gas blow-pipe, with air and gas supply regulated 
by the butterfly-valves shown. The flame from this hood 
passes down through the three holes left by the removal 
of the wooden dummies, which are knocked out as soon as 

the bottom is rammed up, and through the cast-iron 
funnel to a flue leading to the chimney. Wecan thus 
heat the bottom gradually at first, while it is still steam- 
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ing, and so avoid drying it so fast as to crack it, and 
later thoroughly bake or even burn it, and that without 
first burning the iron-work of the car. We apply the 
heat just where it is wanted, to the bottom-lining itself, 
and thus with good efficiency. 

After thorough baking, tuyeres are inserted in the 
holes left by the removal of the dummies, and the bot- 
tom, while still highly heated, is brought with its car to 
beneath the vessel, raised again by the bottom-jack, and 
again attached to the vessel for blowing. It is not well to 
allow the bottom to cool, as its contraction during cooling 
may break off some of the tuyeres. In some cases as 
many as five or six tuyeres have been thus broken ina 
single bottom. 

Certain data connected with the composition and life of 
bottoms are given in table 199. 

The increase in the life of bottoms has been remarkable. 
In 1872 bottoms lasted but from four to eight heats. In 1875 
their life had increased in at least one mill to an average of 
eleven heats, taken over a period of eight months. The 
bottoms in this case were 
made with bricks of baked 
bottom-stuff, somewhat as 
sketched in Figure 214.* 
There are now many works 
in which the average life 
of the bottoms is more 
than twenty-five heats. 
Heavy blast - pressure, 

short and cool heats, small 
tuyere-holes, small depth 
of metal above the surface 
of the tuyeres, as well as 
proper materials, careful 
ramming, and above all 
very thorough baking, all 
lengthen the life of the 
bottom. The heavy blast- 
pressure, small tuyere- 
holes and small depth of 
metal probably lengthen 
the life of the bottom by 
lessening the intimacy of contact of the tuyeres (and it is 
they that cut out before the surrounding bottom) with 
the bath of metal, which in the neighborhood of the 
tuyere-ends is highly charged with iron-oxide, a powerful 
flux for the silicious tuyeres. The smaller the tuyere- 
holes the more rapidly will the blast emerge from them, 
and the more will it lift the metal from them. 

The direct effect of heavy blast-pressure is probably to 
corrade the ends of the tuyeres, but this effect is out- 
weighed by its holding the metal away from the tuyere- 
ends. I have already pointed outin § 392 that the life of 
the tuyeres, and hence of the bottoms, is very much greater 
in side-blown vessels, such as the Clapp-Griffiths and the 
Robert, in which the blast enters near the upper surface 
of the metal, than in bottom-blown vessels, rising even to 
225 heat. 

While, in view of the many factors which influence the 
life of the bottom, the data at hand do not indicate de- 
cisively the most long-lived type, yet they corroborate in 
a rough way some of the points which I have just noted. 

f. Forsyth, Trans. Am. Inst. Mining Eng., IV., p. 192,187... 

Fig. 215. Gas-BLowPIrPE Hoop aND CaR FOR DRYING BoTToms. 
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We find in case of the bottom-blown vessels of Table 199, 

that, taking the average of the average life of each class 
the monolithic bottoms,. rammed around tuyeres, last 
17.5 heats, bottoms like Figure 212 last 21.4 heats, and 
those like Figure 213 last 23 heats, which indicates in a 
rough way that the burnt fire-bricks set in the bottoms 
prolong their lives. I am informed that in Continental 
Europe, where the space between the tuyeres is almost 
completely filled by burnt bricks, the bottoms usually 
last 25 heats or say 15 minutes. So, too, bottoms which. 
are dried for 24 hours or less last on such a general average 
15 heats, while those dried 48 hours or more last 23 heats. 

In the Walrand (Robert) vessel, instead of using the 
com mon fire-clay tuyeres, the blast was formerly admitted 
through openings in the sides of the monolithic silicious 
vessel-lining, formed by ramming basic material around 
little wooden plugs.‘ The strong local cozrosive action of 
the iron-oxide of the metal on the lining was thus lessened. 
This practice has since been abandoned. 

In bottom-blowing, after a bottom has been in use for a 
number of heats, partly 
determined by experience, 
partly by inspection 
through the vessel’s nose 
between heats, the length 
of its tuyeres must be de- 
termined by actual meas- 
urement, é. g., by passing 
a wire with a hooked end 
through the tuyere-holes 
from behind, while the 

vessel is turned down be- 
tween heats. Starting 
with a length of two feet, 
the bottom is used in some 
mills till the shortest tuy- 
eres are only 4” to5” long. 
As 2.5” to 3” of the length 
of the tuyere lie below the 
false-plate P, this means 
that the bottom is used 
till its liging is only from 

2” to 3” thick in the thinnest parts. 

A convenient device for learning when the bottom is 
worn thin is to insert in the bottom, before ramming it, a 
short dummy tuyere, say seven inches long, which projects 
only some five inches above the false-plate P, Figure 203. 
When the bottom is worn down to the end of this dummy 
tuyere, which can readily be learned by inspection through 
the vessel’s nose between heats, the bottom may be re- 
moved, or at least the length of its tuyeres should be 
examined carefully by direct measurement. 

In earlier practice if one or two tuyeres were worn too 
short while the rest of the bottom was still in condition to 
blow another heat, the vessel was turned down on its side, 
the bottom-plate was removed, the short tuyeres were cut 
out, and the holes thus left were rammed full of ball-stuff. 

There is usually time between heats to do this without 
delaying matters, for a tuyere can be thus ‘“‘blinded’’ while 
the cast-iron for the succeeding charge is running into the 
vessel. 

In present practice it is found better to cut out the old 

f J. Hardisty, Journ. Iron and Steel Inst., 1886, II., p. 660. 9 
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tuyere and insert a new one, preferably of smaller is not to shut the blast off entirely, but to admit just 
diameter and coated with wet fire-clay. 
But tuyeres are still sometimes ‘‘ blinded,” wholly or! 

in part, by inserting in the tuyere-holes ‘‘ rat-tails’’ of 
fire-clay, which are then rammed lightly ; or, if we are 
greatly hurried, by throwing a ball of wet plastic clay | 

enough of it into the wind-box to keep the metal opt the 
tuyeres. In practice this is found wholly effective. 

For cleaning the tuyeres a readily opened door is pro- 
vided in the wind-box opposite each. 

The bottom section of the vessel is removable, the joint 
against the butt of the tuyere, and covering it with a/as shown being high above the tuyeres. Asalready pointed 
thin iron plate, which the blast-pressure and the adhesion | out, the life of the bottom is excellent. 
of the clay hold in place. Beneath the vessel is a hydraulic cylinder, P, for 
When the bottom is worn out, its upper surface looks | removing and replacing bottoms. 

somewhat as sketched in Figure 202, with deep-gougings There was but one Clapp-Griffiths vessel in this country 
here and there at one or more of the holes of some of the|in 1884; there were 13 in August, 1886; 16 in November, 
tuyeres. 

$ 405. SPECIAL FORMS OF CONVERTERS.—Within the 

last few years several forms of converters have been | 
brought forward, which are said by certain interested per- 
sons and by some others to produce results which are so 
different from those attained in the converters previously 
used as to constitute new processes, e. g., the Clapp- 
Griffiths and the Robert ‘‘ process.’’ Thus the ‘* Direc 
tory to the iron and steel works of the United States” 
for 1887 divides the steel works of the country into Besse- 
mer, open-hearth, crucible and Clapp-Griffiths, implying 
that the difference between the Bessemer and Clapp- 
Griffiths process (7) is co-ordinate with that between the 
Bessemer and the open-hearth process. So, too, most 
astonishing accounts of the Robert process (?) have ap-| 
peared in the non-technical papers. 

A change in the shape of the vessel or in the manner | 
of introducing the blast is likely to induce some modifi- 
‘ation in the process itself, perhaps trifling, perhaps im- 
portant. Butit certainly seems that those pecuniarily 

interested have given others, and probably themselves, a| 
very exaggerated notion of the importance of these par- | 
ticular modifications. They have, in some cases through 
inadvertence or hasty judgment I believe, put themselves 
in a wholly false position, by claiming to obtain startling 
results by means which appear wholly inadequate, with- 
out offering sufficient evidence that these results have 

actually been reached. From this position they might 
extricate themselves by showing that the means are really 
adequate, or byproperly substantiating their claims. 

$406. THE CLAPP-GRIFFITHS VESSEL, Figure 216, is 
essentially a high-side-blown stationary vessel, with a 
spout H at such a level that the slag runs out of it dur- 
ing the boil. This slag-spout is the only real novelty.* | 
Its effect can better be considered under the chemistry of 
the Bessemer process. Thus far I have found no jot of| 
evidence that it accomplishes anything valuable; nor is) 
there strong reason to expect that it should. At @ is 
shown the tap-hole through which the steel is removed at 
the end of the blow. The blast enters the wind-box C 
through the goose-neck K, in which the valves L en- 
able us to shut off the blast almost or quite wholly. 
Arrangements have been devised for preventing the 

steel from backing into the tuyeres when the blast is shut 
off at the end of the blow. The simplest way, however, 

* J have heard it said that this slag-spout is no real novelty, as it was used on 

the old Swedish vessels (Figure 188); they certainly had such a spout, but I am 

informed that it was not used for removing slag. Indeed, the Swedish steel- 

makers wisely preferred to retain the slag, so as to keep the metal hot while in 

the casting-ladle. (Consul Goransson, private communication, April 13th, 1888.) 

j Trans. Am. Inst. Min. Engineers, XIII, pp. 745, 753; XIV., pp. 139, 919; 

XV., p. 340. Science, VI., p. $42, 1885. Stahl und Eisen, VII., No. 5, 1887. 

Journ, Iron and St. Inst., 1886, II., p. 654. 

1887, and 15 at the end of 1888, 

one having been removed to 
Mexico. 

The increase in the number 
of other Bessemer vessels was 
13 between September 1884 
and August 1886 ; 16 between 
August 1886 and November 
1887 ; and 8 between November 

1887 and December 31st 1888. 
In short, between August 

1886 and January 1889 only 
three Clapp-Griffiths vessels 
were built, against twenty-four 
other Bessemer converters. 

It is not easy to make a fair 
comparison between the rate 
of increase of the produc- 
tion of Clapp-Griffiths and of 

other vessels, because the great mass of the non-Clapp- 
Griffiths Bessemer steel goes into rails, while none of 
that made in Clapp-Griffiths vessels does, and the demand 
for rails bears no close relation to that for the ingot-iron 
made in the Clapp-Griffiths vessels. The best approach 
to fairness, and it is nota very close approach, which I can 
make, is to compare the increase of the output of the 
Clapp-Griffitiis vessels with that of Bessemer steel used for 
purposes other than rails. This class includes the soft 
steel made in common Bessemer vessels, which is used for 

the same purposes as that made in Clapp-Griffiths vessels ; 
indeed, the two are probably wholly undistinguishable 
by any but transcendental tests. 

|| M 

CLAPP-GRIFFITHS BEssE- 

MER CONVERTER. 

Fig. 216. 

TABLE 201.—INCREASE IN THE NUMBER OF THE CLAPP-GRIFFITHS VESSEL8 IN THE UNITED 
STATES, AND OF THEIR OUTPUT. 

Date. | Sept. 1884. | Aug. 1886. | Nov. 188°. Dec. 1888. 

: sean Pea -—t: 
1. Vessels existing. {Otter en] |B 14 82 
LO RE TS ONE SO MES NNR NOIRE TOT en ae 

Period. | |1884 to 1886. | 

aes vi -§ Clapp-Griffiths......|.... ....... 12 3 11 
2. Vessels built...) Other............... erasers 13 6 8 
A TY EN EA A RS TES cE coir 

Year. 1886. 1887. 1888. 

a j Clapp-Griffiths. ..... Meisdaixanbasnis 46,371 68,679 81,157 
S. Qrtput ....cissss ; Other than rail...... l inleis ane eae nip 73,907 587,115 931,105 

| ome a See —— 

Total Bessemer.............|e..2. sees | 2,541,493 | 3,288,357 | 2,812,500 
ER RRR EL eS SS OTTERS ENR ARt 

Year. 1887. 1888. 

Jerre ce | ai 

ee ee Clapp-Griffiths..|..... ..... ae 0c] 00: 18.3 
over that of pre- ) Otherthan rail..|............[....sssceeee 23.9 58.6 
ceding year. | 

Thus the construction of Clapp-Griffiths vessels took a 
sudden start between 1884 and 1886, owing, we may sur- 



\ 

ROBERT OR WALRAND CONVERTER. = § 407. 337 

mise, to the remarkable claims made for the so-called 217, 218) the blast is introduced through horizontal tuyeres 
process ; but it seems that experience has not verified near the upper surface of the metal, and placed semi- 
these claims to such a degree as to induce manufact-| tangentially, so as to give the bath a rotary motion. The 
urers to adopt these vessels farther. In accord with this/ vessel itself is rotary ; it is tipped so that during the first 
is the great increase in the output of the Clapp-Griffiths | part of the blow the tuyeres almost emerge from the bath, 
vessels in 1887, following the completion of those built in|and as the blow proceeds the level of the tuyeres is 
1886. In 1888, however, the ratio of increase in the out- | gradually lowered. 
put from Clapp-Griffiths vessels is much less than that of Rotary motion of the bath is sought, in order that the 
steel for purposes other than rails and made in other ves- | action of the blast may be less strongly localized. This, 
sels (line 4, Table 201). of course, is no novelty, having been adopted in the old 

The fifteen Clapp-Griffiths vessels existing in 1888 had Swedish vessels. Great stress is laid on the highly local- 
a nominal capacity of 43 tons per heat collectively, and ized ‘‘stripping’’ or ‘‘ atomizing”’ action of the blast; on 
should be able to turn out some 1,000 tons per 24 hours, the gyrations of the bath, and a regulating them so that, 
or to turn out the total output reached in 1888 in some 80, while they may expose each particle of the metal to the 
days of active running. ‘Lhe other Bessemer converters | 
existing in 1888 had a nominal capacity of somewhere | 
about 500 tons per heat 
collectively,and should, 
if turning out as many 
heats per 24 hours as 
the Clapp-Griffiths ves- 
sels, have a total capac- 
ity of about 11,500 tons 

per 24 hours. At this 
rate they would turn 
out the total output 
reached in 1888 in about 

OZTTZTLLLL. 

Z tt, 

175 days. This gives 4 © 
the Clapp-Griffiths ves- yu 
sels an unfair advan- Ni §@ 
tage, for their small i WK 
heats should be more N ty: 
rapidly handled in the | Wy 
casting-pit. Buteven’ J} WIE 
taken in this way it 7 

Yh 

would seem that the 

Clapp-Griffiths vessels 
were less than half as 
fully occupied during 
1888 as the other vessels, 

although the output of 
rails in 1888 was much 
below that of 1887. In 
other words, while the 
capacity per heat of the 
Clapp-Griffiths vessels 
is about one-tenth of 
that of the other Besse- 
mer vessels, the actual output of the latter in 1888 was 
more than twenty times that of the Clapp-Griffiths 
vessels. 

The Clapp-Griffiths vessels in Britain seem to be doing 
well, but the French ones have not been successful: 

several have been abandoned, and I do not learn of one 
now running. 

Hatton’s Converter seems to be essentially like the 
Clapp-Griffiths, except that it lacks the slag-spout. 
§ 407. In THE RoBerRT oR WALRAND VESSEL* (Figures 

kK U.S. Patents 395,633, Jan. 1st, 1889: 400,010, March 19th, 1889: Harper’s 

Weekly, XXXIII., No. 1679, p. 151, Feb. 23d, 1889: Iron Age, XLIIL., p. 656, 1889 : 
Journ. Iron and St. Inst., 1886, II., p. 659. Weare informed in Harper’s Weekly 
that ‘‘ the Bessemer converter must be relined after a very few blasts ; the Robert 

after 1,000 blasts;’’ that the metal is heated much hotter than by the Bessemer 

Process and is therefore more fluid. Actually the lining of the Bessemer converter 
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217. Fig. Tue RoBertT CONVERTER PLAN. 

blast in turn, they may not draw down into the bath of 
metal the “impurities’’ already separated. 

As faras I can make it out, the idea is that in bot- 
_tom-blown vessels ‘‘the impurities’ eliminated from the 
cast-iron become mixed up with the iron, while in the 
Robert vessel they do not. First, bottom-blowing is not 
essential to the Bessemer process: the earlier successful 
vessels were blown from the sides. Rotary motion was 
induced in a way closely similar to that of the Robert 
‘*process’’ by setting the tuyeres semi-tangentially. High- 
side blowing was adopted long ago by Durfee, and later 
by Clapp and Griffiths. Here, then, is no novelty. It is 
claimed, apparently, that restricting the blowing to one 

side of the vessel leaves 
the “impurities’”’ in a 
quiescent state on the 
leeward side of the ves- 
sel, while if the blast 
enters on all sides this 
repose is lost. What 
now are these impurites 
eliminated during the 
process, whose return is 
to be dreaded? Gases, 
which rush out of the 
vessel’s nose; slag, 
which cannot be made 
to unite with the iron 
by any possibility; iron- 
oxide,the purifying sub- 
stance itself, licked up 
voraciously by the slag, 
probably wholly remov- 
ed by the recarburizer.™ 

Where is the evidence that injurious impurities, remov- 
able by such purely mechanical means, exist in Bessemer 
steel, or that one-sided blowing furthers their removal ? 
What the reason to expect that it should? Shall in- 

Fig. 218. SECTION OF ReBERT CONVERTER. 

lasts many thousand blows, and the difficulty usually is to keep the temperature 

down, not up. 
ln the earliest description of this vessel which I have seen (Hardisty, Joura. Iron 

and St. Inst., 1886, II., p. 659), it is spoken of as the ‘“‘ Walrand’’ converter. It is 

now always called the “ Robert’? vessel so far as my observation goes: and M. 

| Robert informs me that the design is his solely. A letter of inquiry on this subject 

which I have sent M. Walrand remains unanswered. 

m During casting, when metal and slag become cool and viscid, there is indeed 
danger of their becoming mixed. But this danger is not lessened by keeping them 

separate during the blow while molten, for then they separate automatically and 

need no aid. It fs mixing during and immediately before their pouring, and not 

during the blow, that we should avoid. 

The oxide of iron is the purifying substance itself, to borrow the language of the 
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ventors next patent stirring porridge to left instead of 
right; methods of making wood float and lead sink ? 

The chief advantage claimed for the Robert over the 
common converter is that it yields a better product and a 
higher temperature, so that it can be used advantageously 
for making small steel castings. 

The present evidence that its product is superior is of 
the usual wholly unsatisfactory kind, and merits neither 
presentation nor rebuttal. 

I see nothing in the many castings which I have seen, 
made from the Robert vessel, which indicates that an ex- 
traordinarily high temperature is reached ; some of them 
were doubtless cast at a decidedly high temperature, yet 
not higher than can be readily attained in common vessels. 
I am sure that the temperature in the vessel when it was 
turned down after the blows which I have seen was not 
higher, and I think that it was decidedly lower, than that 
of the common vessel at the end of a normally hot blow: 
and so said an eminent metallurgist who was with me. 
Yet the conditions at hand should have insured an un- 
usual temperature even in a common vessel, for the cast- 
iron was an unusually “hot” one, containing 2.47% of 
silicon, 1% of manganese and 3.75% of carbon; the walls 

of the vessel were unusually thick, about 16” I was in- 
formed ; and the charge was recarburized with only 1% of 
ferromanganese, so that the chilling effect of a large 
recarburizing addition was avoided. 
But suppose that that we conceded that an unusually 

high temperature may be reached thanks to these pre- 
cautions, to the combustion of an excessive proportion of 
the iron of the charge (it is admitted that the loss is 154, 
and, judging from the amount of smoke and from the 
well-known tendency of the siderurgical mind to persuade 
itself that the loss is much lower than it actually is, I 
should put the loss at nearer 18%, or say half greater than 
in common vessels), and perhaps to the combustion of an 
unusually large proportion of the carbon to carbonic acid, 
due to introducing the blast near the top of the bath— 
admitting all this, what follows? That these same con- 
ditions can be reproduced in the common converter, by 
inclining it so as to bring some of the tuyeres near the top 
of the bath, as has long been habitually done in case of | 

unduly cold heats. 
But as this is not patentable, while the mysterious gyra- 

tions, moderation and regulation of currents, and atom- 
izing stripping action seem to be, the cynic readily sur- 
mises why the former simpler explanation is less palatable 

to the promoters of the Robert process than the latter, 
which, foggy, mysterious, incomprehensible, is certainly 
of the kind which, rightly or wrongly, we involuntarily 
associate with charlatanry and imposture. Therefore, 
while I believe that M. Robert is quite sincere though 
clearly mistaken as to the rationale of the effects of his 
particular modification of the Bessemer converter, it 
seems well to warn the public that wholly disinterested 
experts regard the extravagant statements of the pro- 
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moters of his process (?) most incredulously, and are most 
skeptical as to its possessing any real value. 
Lauyeaw s Converter.—The corrosion of the lining is, of 

course, much more rapid at the tuyeres than elsewhere. 
In these high-side-blown vessels the renewal of the tuy- 
eres implies renewing a considerable mass of lining below 
them. To obviate this the tuyeresin Laurean’s high-side- 
blown vessel lie in a separate zone or ring of the lining, 
quite distinct from the bottom proper. When this ring 
is worn out a new one is inserted, the old shell-lining and 
the old bottom remaining in use. 

Instead of introducing tuyeres all around the circum- 
ference of the vessel, he groups them close to the plane of 
the trunnions, 7. e., just beneath the trunnions and slightly 
to right and left. As there are no tuyeres in the front of 
the vessel (7. e., the part nearest the pit), we do not 
have to turn the vessel through so many degrees to bring 
the tuyeres above the surface of the metal as in Bessemer’s 
rotating side-blown vessel, Figures 185, 186°. 

§ 408. Davy’s PorTABLE Con- 
VERTER, Figure 219, is a half-ton 
bottom-blown rotating vessel, whose 
trunnions rest in fixed supports 
during blowing. At the end of the 
blow the vessel is turned down by 
a hand- or power-driven worm, gear- 
ing into a worm-wheel on one of the 
trunnions. The charge is then re- 
carburized and rabbled, and the ves- 
sel, together with its trunnions, is 
carried by a crane to the casting 
place, leaving the standards free to 

receive another vessel. 
This arrangement aims to avoid the loss of heat which 

occurs when the steel is poured into a relatively cold 
ladle, and which is the more serious the lighter the 
charge. A vesselso small as to be portable is not suited 
to the production of ingots, while, if castings are to be 
made, a serious difficulty arises: —in dispensing with the 

Fig. 219. 
PORTABLE VESSEL. 

Davy’s 10-cwr. 
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Fig. 220. Castine-LaDLe. 

cde Hand-Screws. 

1 Trunnions. 

a Stopper-Rod. b Socket. f Lever. h Guide. 

to Ladle. k Sliding-Bar. 

i Casting riveted 

quack It is by oxide of iron that the carbon, silicon and manganese are removed. casting-ladle we have thrown away the only certain way of 

To prevent oxide of iron from impregnating the bath, if it were possible, would be keeping the infusible slag from running out of the vessel 
to arrest the process. Now it is only the last traces of iron-oxide that can remain 
mixed up with the molten metal during the blow. The great bulk of it either oxi- 
dizes carbon, etc., or separates itself by gravity from the metal, which is able to 

dissolve but a minute portion of it. As this minute portion must. be and is mixed 
u with the metal in the Robert vessel, it profits nothing to attempt to keep the metal by tipping. 

rest of the iron-oxide from the metal. 

consideration, 

Such propositions do not deserve serious 

into the moulds, and so ruining the castings. 

§ 409. THe LapLEs.—Those for cast-iron discharge their 
They are made of boiler-plate, and 

e U. 8. Patent, 358,559, March Ist, 1887. 



suspended from trunnions. An arrangement for tipping 
is shown at F and K in Figure 163. 

Figure 221 shows a ladle for carrying molten cast-iron 
from the blast-furnace to the Bessemer converters. In 
tipping, as the rack into which the trunnion-pinion gears 
is fixed, the trunnion, and with it the ladle, shifts 

NN : : SW : 
Ladle-Car, with Ladle Tilted. Tilting 

Fig. 221. Wertmer’s Direct-METAL LADLE. 

towards the side to which we tip it, so that the stream 
of metal the more readily falls clear of the ladle-car and 
the tracks. 

The Steel-ladles discharge the steel through a fire-clay 
nozzle in their bottom, as shown in Figure 220, and also at 
Lin Figure 163. If we attempted to cast the steel over 
the edge of the ladle, as in foundry practice, the infusible 
slag which floats above the steel in the ladle, and which 
acts as a blanket to keep it hot, would runinto the moulds. 
It would, moreover, be impossible to pour rapidly, much 
scrap would be made, and the fall of the stream of molten 
metal would be excessively long, cutting the mould- 
bottoms (stools) and agitating the metal. Still, it is 
necessary to provide rotating gear as shown at L in Figure 
163, so that we may adjust the ladle to deliver its stream 
of molten steel vertically into the moulds, thus compensat- 
ing for any irregularity in the shape of the nozzle. It 
might be thought well to provide the ladle-trunnion with a 
whole worm-wheel instead of only a sector of one, as shown, 
so that in case the steel chilled in the nozzle of the ladle it 
could be poured out over the upper edge, lest it freeze into 
asolid nnmanageable mass. In this case, however, it is less 

easy to invert the ladle after teeming, so as to pour out 
the slag. 

The Nozzle isstopped by a graphite or fire-clay plug or 
‘*stopper,”’ keyed to the end of an iron stopper-rod, as 
shown in Figure 220, This rod may be covered with a 
sleeve of annular fire-clay bricks, or it may be coated with 
a plastic mixture of fire-clay and sand and then baked. 
Examples of the proximate composition of such mixtures 
are given in Table 202, and of the ultimate composition of 
fire-clay nozzles in Table 200. The stopper-rod coat- 
ings are generally richer in fire-clay than the “ ball-stuff”’ 
and other refractory mixtures used in the Bessemer process, 
and are applied to the stopper-rod in a very soft state. 
After baking, the drying cracks are plastered over. 

It is important that the stopper should fit the nozzle 
closely. 
turning it in the socket 5, and then clamping it with the 
hand-screw c. Toadjustit in the other direction Holley’s 
ingenious device is used’. In this the stopper-rod is as 
usual raised and lowered by the lever /, but the guide h, 
in which the sliding-bar % plays, instead of being fastened 

We adjust the stopper-rod in one direction by | 
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rigidly to the shell of the ladle, rests by its trunnions s 
on a casting zi which is riveted to the ladle. By means 
of the hand-screws dd the sliding-bar, and through it the 
stopper-rod, can be rocked about the trunnions to adjust 
the stopper. The guide / is then clamped by dd. 

The stopper thus adjusted, the hand-screw e clamps the 
sliding-bar down till teeming begins, lest the molten 
metal buoy up the stopper-rod and allow the steel to 
escape through the nozzle. It is well to make the stopper- 
rod straight, as shown in dotted lines, lest its expansion 
when heated by the metal uncenter it, asmay happen with 
the bent stopper-rod shown. 

The Linings of ladles for carrying direct-metal from 
the blast-furnace to the vessels should be thick to diminish 
the loss of heat during the transit, and especially in winter. 
They are usually of fire-brick. 

The steel-ladles should have as light a lining as practi- 
cable, as their weight must be supported at arm’s length by 
the casting-crane. Formerly lined with a more or less 
clayey mixture, and even now in some European works 
with three inches of fire-brick, in this country they are 
almost, if not quite, always lined with moulding sand 
about as moist as in common foundry moulding. After 
lining, the ladle must be thoroughly dried, and, especially 
in case of soft steel, well heated. This was formerly done 
by inverting the ladle over a coke fire, or by a coke fire 
within it, blown with a gentle blast. A better way to 
dry the ladles is that already shown in Figure 215 for 
bottoms. The composition and life of some ladle-linings 
is given in Table 202. 

TABLE 202.—MIXTURES OF REFRACTORY MATERIALS FOR APPARATUS FOR THE 

BESsEMER PROCEss. 
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d Direct-metal is used, i. e., cast-iron direct from the blast-furnace, while still molten. 

Our loam-sand ladle-linings are so trustworthy taat, 
visiting one American mill fourteen years after it started, 

j U. S. Patent 86,303, Jan. 26th, 1869. A. L. Holley. 
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I found all the original ladles stillin use. Iwas informed metal. Freezing in the nozzle also roughens the ingots, 
that, during all this time, there had been but four cases in by making the metal squirt against the side of the moulds, 
which a ladle had burnt through. 

g 
9 410. CASPERSSON’S CONVERTER, LADLE™ aims to 

diminish the loss of heat, and consequent formation of 
scrap and skulls, which occurs when small charges of soft 
steel are poured from the vessel into a common casting- 
ladle, by diminishing the size of the ladle, and by allow- 
ing any given particle of steel to remain in it but a few 
minutes. The ladle DDD, Figure 222, is luted and firmly 

keyed to the mouth of the ves- 
sel, after the latter has been 

turned down at the end of the 
blow. No recarburizer is used 
at Westanfors where the con- 
verter-ladle is in use. If the 
charge were to be recarburized, 
it would have to be mixed be- 
fore attaching the converter- 
ladle by rabbling, by turning 

the vessel up for a few seconds, 
or otherwise. 

After attaching the ladle five 
minutes are allowed for the 

luting to dry, and then the vessel is turned a little 
lower so as to let a little steel run into the ladle. This is 
purposely made very small so as to abstract as little heat 
as possible from the metal. Indeed, most of the metal is 

held back at first in the extremely hot and thick-walled 
converter, and only runs gradually into the ladle, passing 
rapidly through it into the moulds. 

On raising the stopper by means of the stopper-rod, C, 
the metal runs through the nozzle of the ladle into 
moulds standing on a turn-table, which brings them in 
succession beneath the ladle. 

Before teeming begins the tuyere-box must be opened, 
e.g., by removing the lid N, Figure 204, so that air may 
enter the vessel to take the place of the steel that runs 
out; but for this the air would bubble in through the 
ladle, interfere with teeming, and cool the metal. 

The small size of the ladle, and the short stay of the 
steel in it, give us a higher casting-temperature for given 
temperature of blow, an important thing especially when 
small ingots of soft steel (ingot-iron) are tobe cast. Asthe 
steel is hotter there is less danger of its freezing in the noz- 
zle, and thus causing scrap by preventing the stopper from 
shutting off the stream as we pass from mould to mould ; 
this is especially important in case of very soft steel, in 
casting which we have, in common practice, to pass back 
and forth repeatedly to fill the mould with the foaming 

Fig. 222. CASPERSSON’s CONVERTER- 

LADLE. 

m Akerman, Jour. Iron and St. Inst., 1880, II., p. 599; 1881, I. p. 36; Hardisty, 

Idem, 1886, II., p. 662. 

a 

a 

into which it cuts, and against which it freezes in lumps 
which may not later unite completely with the rest of the 
ingot. 

Moreover, we can safely pour the hotter steel more 
slowly without incurring risk of its chilling, and the 
small depth of metal in the ladle causes the steel to rush 
less rapidly through the nozzle. The thinner and slower- 
falling stream cuts the bottoms of the moulds less ; causes 
less foaming, both because of the slower arrival of the 
metal and because less air is dragged down ; and thus en- 
ables us to fill the mould at a single pouring, instead of 
going back and forth from mould to mould. Thus more 
solid ingots are obtained, and we avoid the surfaces of 
imperfect union which often occur when an ingot is filled 
by several separate additions instead of at one pouring. 

In Sweden the use of this device seems to have reduced 
the proportion of scrap materially. Akerman reports 
the results condensed in Table 203. 

TABLE 203.—EFFECT OF CASPERSSON’S CONVERTER-LADLE IN REDUCING THE PROPORTION OF 

CASTING-SCRAP, ETC. AKeERMAN. 

Per 100 of Cast-iron (Direct-metal)| | On using the 
treated, there resulted | converter-ladle. 

: Kind of Clean |o..| Clean Vieille Works. | steel Made. | Perivd. | ino, | Scrap | : _ |Scrap| The ¢ of | The 2 of 
ne |, eer a ee ingots. | . |ingots in-|scrap de- 

Without the | With the creased | creased 
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aces = ciara — ss 

\Ingot-iron, | 1878 84.48 | 2.69 |... .....efeeeeee | ceeee rene ieewesese 

Te [DOG 1 «3 2 { 20 | | SRE ee | MINS El. ocsvncdenwoes 88.11 | 0.11 | 3.638 | 2.58a 
5 3 (OA—. J ‘ 880 : 

Westanfors Long hacnveel eke x uuease ere | &&b gf Sa eres 
; Ingot-iron..|.......... ,  $8-— S:4. | 87.002 |...... BR. BD esscuccas 

Bjorneborg || Ingot-steel.\7.2.2.27. | 86 @87 |...... 89.54 |...... 34a 
55% of ingot- 

Nykroppa..|iron, 45% of|..........| 88.74 |...... BOB ists: DAME OT vewesicves 
ingot-steel. 

a Per 100 of cast-iron blown. 
b. This number is given as 80 in the original, but apparently incorrectly. 

is the right number. 
I believe that 88 

Hainsworth" would accomplish results like those at- 
tained by the converter-ladle, by pouring the steel from 
the vessel into a deep, stopperless runner, which dis- 
charges into the moulds, preferably through an inter- 
mediate stopperless funnel which has several nozzles, one 
over each mould. The runner and the moulds are carried 
by vertical hydraulic plungers, so that as the vessel turns 
down lower and lower in pouring, they may sink and 
follow its travel. The flow of metal is thus regulated 
who!ly by turning the vessel down faster or slower, and 
by changing the inclination of the runner, which to that 
end is mounted on trunnions. It may have a dam for 
holding the slag back, but in spite of this one anticipates 
that the last part of the metal will be accompanied by 
slag. 

n U. 8. Patent 284,005, Aug. 28th, 1883, 

NoTEe.—O.ing to an accident, Chapter XVII. was omitted irom its proper order, and will be published next week, when the work will be 
finished, with the exception uv. a table of er:ata. 
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The hearth is usually covered, and the sensible heat of 
the products of combustion is utilized somewhat as in the 
Lancashire hearth. 
The distinctive features of this process, then, are that 

the bloom from the preceding heat is reheated in the refin- 
ing hearth; that gray cast-iron is used ; that the pigs are 
pushed forward in melting instead of being charged all at 
once ; that the metal or part of it is melted thrice; that 
the hearth is covered, and its waste heat utilized. 

§ 354. Merttine Sorap-IRoN IN THE LANCASHIRE 
Heartu (Cf. Table 171, Col. XIV.).—Owing to the rela- 
tive prices of scrap malleable iron (steel and wrought iron) 
and of pure cast-iron, most of the American-Lancashire 
hearths now treat the former material exclusively. 

The process is practically the third period of the cast- 
iron refining process already described. The ball from the 
previous operation being drawn, the hearth is cleaned and | 
partly filled with charcoal, and cold malleable-iron scrap | 

If, as often happens, much light scrap is | is thrown on it. 
used, such as sheet-iron clippings, broken wire from wire- 
drawing establishments, etc., this is charged first, and 
after a few minutes whatever heavy scrap is at hand. 
The charge is covered with charcoal as before and melted 
down, the chief work being to raise the upper mass (the 
still unmelted part) occasionally, so that the blast may 
enter between it and the lower mass (Z. e., the metal 
which has melted, dropped, and accumulated on the bot- | 
tom), and care is taken not to touch the lower mass with 
the tools, lest slag become mixed with it. As soon as all 
the material has reached the lower mass, this is pried out 
and hammered, quite as in the case of cast-iron. 

In the last six months of 1888 the loss from scrap to 
cropped billets at an American mill was 22.75%, of which 
the croppings formed 0.66%, and 9.20% occurred in the 
two reheatings and hammerings which followed the ham- 
mering of the ball, so that the loss from scrap to ham- 
mered bloom was 12.89%. As most of the scrap was thin, 
with much surface, this loss is certainly small. Column 
XIV., Table 171, represents practice at this mill. 

As the scrap is nearly free from silicon and silica, the 
slags are more basic than in treating cast-iron. There 
is thus a considerable fining, and I am informed that 
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about 10 to 15% of the phosphorus present is removed, 
that the sulphur, even if initially as high as 0.104%, falls 
to a mere trace, and that the carbon, even if initially as 
high as 0.40%, usually falls to about 0.03%. 

The operation is of course much more rapid than fining 
cast-iron, and fourteen heats are made per shift instead 

of seven, by two workmen. 
The cast-iron plates which line the hearth last much 

longer, three or four times as long, as when cast-iron is 
treated. The difference is probably due to the fact that 
in the latter case the product of the first fusion, being 
much more fusible, and hence remaining fluid lenger, 
penetrates to the lining-plates to a greater extent. Fur- 
ther, the energetic prying and scraping along the bottom 
during the second period of the treatment of cast-iron 
probably tend ty wear the bottom plate out. 
As the plates are less attacked, and as the addition of a 

little silica to the very basic slags formed in treating 
scrap-iron is less to be dreaded than in treati1g cast-iron, 
so the rear lining-plate is usually omitted, the brick-work 
of the rear wall being exposed to the heat. 

§ 355. SreeLt.—It is much harder to make weld-steel 
than wrought-iron in the charcoal-hearth, for, instead of 
carrying decarburization as far as it can go, we have to 
interrupt it at a given point, and there is little to indicate 
when this point is reached. Here, as in making puddled 
steel, the decarburization must proceed slowly in order 
that we may interrupt it with more certainty. Further, 
in limiting the final action which removes the carbon, we 
also limit the removal of phosphorus ; hence, and because 
phosphorus is more hurtful to weld-steel than to wrought- 
iron, especially pure cast-iron should be used for making 
charcoal-hearth steel. 

In order to retard the decarburization we use, when 
making weld-steel, an abundance of a liquid and less 
strongly fining slag than when wrought-iron is aimed at, 
less stronyly fining through carrying less iron-oxide, and 
instead carrying more silica or more manganese. The slag 
is made manganiferous either through the direct addition 
of oxide or silicate of manganese, or by using manganif- 
erous cast-iron. Manganese-silicate is less strongly fining 
than iron-silicate for reasons already given. 

CHAPTER XVII. 

THE CRUCIBLE PROCESS. 

§ 356. THr CrucIBLE STEEL Process in its broadest 
sense consists, Ist, in melting iron of like or unlike car- 
bon-content, and with or without carburizing or decarburiz- 
ing additions, in crucibles; 2d, in tranquilizing the 
molten mass so that it may yield compact castings, either 
by holding it molten so that it may absorb silicon from the 
crucible walls, or by the addition of ferro-aluminium or 
other quieting substance ; 3d, in casting or “ teeming”’ 
into ingots or other forms. 

Of this process the most important varieties are :— 
1, Huntsman’ s, the original method, in which small 

pieces of blister or other highly carburetted steel are 
melted alone, or with a slag-making flux (e. g., glass). 

2, Josiah Marshall Heath’ s* modification of adding 
manganese, either previously reduced by heating its oxide 
with carbonaceous matter, or reduced in the process itself 
by the action of charcoal on oxide of manganese. 
Huntsman’s method thus modified, it is said, is now the 

prevalent one in Sheffield. 

3, The carburizing-fusion (or cementing-fusion) method, 
in which the percentage of carbon in the product is regu- 
lated by the addition of carbonaceous matter (practically 

4 For an account of Heath’s invention and litigation, Cf. Percy, Iron and Steel, 

p. 840. Percy concludes, apparently quite justly, that Heath’s invention virtually 
covered the present method of using a mixture of charcoal and oxide of manganese, 
though the courts held otherwise. 



charcoal), is said to have been used in the last century by 
Chalut and Clouet”, and is the prevalent method in this 
country. 

4, Uchatius’, or the pig and ore method, of melting 
granulated cast-iron with iron ore, till lately, if not now, 
practiced at Wykmanshyttan in Sweden. 

5, The pig and scrap method of melting. wrought iron 
or steel, or both, raising the proportion of carbon by 
adding cast-iron. 

In all the above methods the molten metal is trang uilized 
by killing, 7. e., holding it molten, so as to yield sound in- 
gots. 

6, The Mitis method, in which the charge originally 
constituted any of the above ways, is tranquilized by the 
addition of ferro-aluminium immediately after fusion, and 
is teemed a few minutes later. 

7, The basic method, or fusion in basic instead of 
silicious crucibles, while it has not been worked out so far 
as I know, is likely to be tried in the near future. 

TABLE 173.—CoMPOSITION OF SLAG OF THE CRUCIBLE PROCEss. 
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Mens susmacass B. |44.96)..... 4.41 3.66 17. 3 MOOT I Ahides-sfacecehevesstasses 4.11 

cies paarenss B. | 3.72 .89/34.10' 1.51 | 6.40) tr. |25. #9 oF. WOES dsinel seh atnivets obnadviccs 

1. Bochum, Ledebur, Handbuch, p. - ered eoneomt during teeming. 
2. Slag accompanying steel, No. 40 of Table 179. Lumps, gray ; powder, nearly white. 

Insoluble in hydrochloric acid i79., Miiller, Stahl und Eisen, VI., p. "698, 1886. 
. Slag of steel 41, Table ; color, gray. Idem, p. 699. 

4. Slag of steel 22, in Table bO1.; dark, brown- -gray. translucent ; very brittle ; vit- 
reous; Sp. Gr. 3.11. Insoluble in acids. 

p. 105, 1885. Brand, Berg und Hiitten. Zeit., XLIV., 
5. Slag from No. 83, Table 180 (basic). Hardly — ae -gray 

porous, with shots of iron ; powder light brown. Sp. Gr. -, Idem, p. 

§ 357. THE CRUCIBLE AND OTHER PRocEsSES Com- 
PARED.—The crucible process is on the one hand very much 
more costly than the Bessemer and open-hearth processes 
both as to material and cost of conversion, as to labor 

fuel and refractory materials. On the other band, its 

that of these other processes, even for like composition. 
Its costliness limits it to the production of steel of high 
quality, designed for cutting-tools, springs, fire-arms, 
etc. It affords less control over the percentage of carbon 
in the product than either the Bessemer or the open-hearth | composition rests rather on general observation than on 

when making large castings by pour-| conclusive direct evidence, and it must be confessed that process. Hence, 

CRUCIBLE AND OTHER PROCESSES 

are needed at a given instant. 

bag violet sheen, ‘as actually made. 

COMPARED.  § 357. 297 

2, In usually treating material which is not only purer 
but less liable to occasional serious impurity ; 

3, In nearly completely excluding the fire-gases ; 
4, In exposing the charge to a clay instead of a silica 

lining ; 
5, In being under less perfect control as to temperature, 

additions, time, etc. This sounds heretical, but I am con- 
vinced that it is true. In the open-hearth furnace the 
charge is ever open to easy inspection, so that we readily 
determine what additions and what changes in temperature 

The closed crucible cannot, 
as the process is usually carried out, be thus examined 
readily at short intervals, and practically we are confined 
to a single examination ; though it is not absolutely neces- 
sary that we should be so restricted. The Bessemer pro- 
cess is under as good control as the open-hearth. 

Of these differences we summarily reject the first, 
fourth and fifth, as wholly improbable causes of superi- 
ority. 

The second does not bear on the question of the rela- 
‘tive merits of crucible and other steel of given compo- 
| sition. 

[SiO P,05/FeO. Fe,0, MnO) 1,03 |Ca0. Mgo| s cls | Alkales The exclusion of the fire-gases, in that it prevents the 
absorption of sulphur from them, is in the same way be- 
side the present point. But it may well be, as Metcalf con- 
| jectures (§ 174, p. 109), that the greater opportunity which 
| the open-hearth and especially the Bessemer process offers 
‘for the absorption of nitrogen (and hydrogen he might 
add) injures their product. Whatever be the reason, 
there seems to be little doubt that crucible steel is better 
than Bessemer and open-hearth steel of like composition 

However, as its superiority is unex- 
plained, we cannot now tell whether it is due to conditions 
unattainable in the competing processes, or to conditions 
which, though as yet overlooked, are still attainable. If 

, | to the latter, we may expect that, once the needed condi- 
,|tions are known, the improvement of our dephosphor- 
‘izing processes, basic open-hearth and Bessemer, Bell- 

process is apparently justly thought much better than! Krupp washing, etc., will gradually bring the quality of 
the product of these cheaper processes up to that of 
crucible steel, and thus remove the reason for the existence 

of the crucible process. 
The belief in the superiority of crucible steel of like 

ing together the contents of several crucibles, to insure|the quality of much of this evidence is not of the best: 
homogeneousness we should observe certain precautions, | this, however, from the nature of the case is almost un- 
which are needed to a much smaller degree, if at all, in| avoidable; but the quantity of evidence goes far to make 
the Bessemer and open-hearth processes. When a very up for its quality. Some of the evidence, however, can- 

great number of crucible-fuls are poured together, the|not be simply ignored. Thus, eminent steel-makers 
differences in composition probably nearly offset each |assure us that Bessemer and open-hearth steel remelted 

other: this should be the case with Krupp’s guns, which |in crucibles is little, if at all, better than before. A very 

are said to be made wholly of crucible steel; but when a| distinguished maker of both crucible and Bessemer steel 

smaller number of crucible-fuls are poured into a single |assures me that he finds much of the Bessemer and open- 
casting, it would seem desirable to mix them thoroughly, | hearth tool steel, of which great quantities are actually 
€. g., by pouring into a common mixing ladle, from which | Sold, almost as pure as the best crucible steel, yet hardly 

the casting is teemed. as good as the much less pure common grades of spring 
It is not easy to see why crucible should be better than |crucible steel. I am infor med that the only American 

Bessemer and open-hearth steel of like composition. The|open-hearth tool-steel plant has lately been sold to a 
crucible differs from the open-hearth process, maker of springs. s 

1, In treating smaller charges ; Bessemer’s assertion* that half the crucible steel in 

> Gruner (Smith), the Manufacture of Steel, p. 127. & Journ. Iron and Steel Inst., 1884, I., p. 397; Cf. Stahl und Eisen, V., 1885, p. 111. 
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Sheffield is simply Bessemer or open-hearth steel remelted | usually hold a charge of from 60 to 90 pounds. Heavier 
in crucibles, helps not, for we do not know that this half 
contains any of the most excellent steel: if it does, this 
excellence may still be due to the remelting in crucibles. 

If the foregoing be true we may conclude that, if we 
are to bring the quality of Bessemer and open-hearth up 
to that of crucible steel, while equal purity of product is 
surely necessary, the first step is to discover the cause of 

the inferiority of the former classes for given composition, 
the next to provide a remedy. 

But, granting that there is little doubt of the superi- 
ority of crucible steel of given composition, we see causes 
which have probably given us an exaggerated idea of it. 
First, in the Bessemer and open-hearth processes we 
actually use, in large part, the crude product of the blast 
furnace, which is not only usually less pure but less uni- 
form in purity, more subject to the occasional presence of 
serious quantites of impurities (phosphorus, sulphur) 
than the material used for the crucible process, cast-iron 
purified by puddling, etc., the pure iron of the bloomary 
fire, etc. Again, relatively little effort has been made to 
produce in the Bessemer and open-hearth processes the 
tool-steels to which the crucible process chiefly owes its 
high standing. From the fact that in the Bessemer and 
open-hearth processes we habitually and intentionally 
aim ata product much poorer (because cheaper and, all 
things including vost considered, better suited to its 
habitual uses) than the habitual product of the crucible 
process—from this fact we easily and loosely infer that 
the habitual great inferiority is necessary. In the Besse- 
mer and open-hearth process we wisely habitually avoid, 
in the crucible process we habitually adopt, those expen- 
sive precautions which give great excellence. It is not 
wise, it is casting pearls before swine, to demand for a 
given purpose material better than the conditions of the 
case, cost included, warrant: to insist thatrails shall have 
no more than 0.02% of phosphorus, taking an extreme 
case. While it is better to err on the side of superiority 
if at all, while such errors spring from the better side of 
our nature, to err is still to err. 

§ 358. CrucrIBLEs are of two chief kinds, graphite and 
clay. The graphite crucibles last much longer, endure 
much rougherusage, at least as to changes of temperature, 
and hold a heavier charge than the clay ones, and are 
thus much more convenient and more economical of labor : 
they cost rather less per pound of ingots, but give up 
carbon and silicon to the metal toa much greater extent, 
and probably more irregularly than clay ones. Finally, 
the loss of iron is less in graphite than in clay crucibles. 

In making steel of the best quality care is taken that 
the cover of the crucible fits tightly ; this is thought less 
important in making steel of common grades. The cover 

ofa European crucible, according to Ledebur, has a round 
hole through which a rod is introduced for examining the 

charge. ‘lhe hole is closed with a clay plug during melt- 
ing*. Inthe Mitis process the crucible cover has sucha 
round hole, never closed, through which the ferro-alumin- 
ium is introduced; but with this exception, American 
crucible covers, so far as my observation goes, are always 
holeless. 

Graphite crucibles, almost always used in this country, 

a Handbuch der Eisenhittenkunde, p. 843. 

charges are occasionally used ; in one establishment the 
charge was at one time 200 pounds. 
crucibles is that, in order that they may be strong enough 

The objection to large 

to hold the heavy charge and to endure the pressure of 
the tongs in drawing from the furnace while intensely hot, 
their walls must be made thick; this, beside increasing 
the difficulty of making and drying them, lengthens the 
time of melting, the thicker walls conducting heat more 
slowly to the charge. The very heavy charges possible 
in a cool operation like brass founding, running up to 500 
and occasionally even to 700 pounds, are hardly to be 
hoped for ; yet the attempts to increase the weight of the 
charge have met with a certain measure of success. The 
200 pound charges above referred to were melted at the rate 
of three per shift like the 80 pound ones; they have, how- 
ever, been abandoned, not because of technical failure, but 
because opposed vigorously by the labor union. As they 
should effect a very considerable economy, we may expect 
further efforts to employ them. At the Mitis works, al- 
ready referred to, charges running up to 130 pounds are 
used. 

The average life of graphite crucibles, in this country, is 
from four to six heats whether in gas, anthracite or petro- 
leum furnaces. It is shorter, naturally, when making soft 
than making hard steel. Thus, in making soft Mitis cast- 

ings in the Noble petroleum-furnace, crucibles last but 
three heats. 
From the fact that crucibles last no longer when making 

hard steel in the Noble furnace than in others, although 
this furnace is used only for the Mitis process, in which 
the heat is much shorter than the common heat of other 
furnaces, killing being omitted, one might infer that the 
Noble furnace was exceptionally trying to the crucibles. 
European graphite crucibles usually last only from one 

to three heats. 
Use.—Graphite crucibles are usually charged quite cold 

in the white-hot melting furnace and are cooled off after 

each heat without care, being thrown out onthe cold ground 
while white-hot, evenin the dead of winter. At Mitis works, 

however, they are hastily refilled while still hot, and im- 
mediately returned to the furnace. They are examined, 
usually after each heat, to learn whether they can be used 
again safely. 

In many works the charge is lessened slightly from heat 
to heat, so as to lower the slag-level, since the crucible 
corrodes more deeply here than beneath, where it is simply 
in contact with molten metal. The successive charges 
may be say 85, 80, 78, 75, 72 pounds, etc., in case of gra- 
phite crucibles. The reduction is heavier for clay cru- 
cibles, successive charges weighing say 50, 44 and 38 
pounds. But, in many other establishments using graphite 
crucibles, the crucible is packed full at each heat, without 
attempt to regulate the slag-level. 

At the Wayne works the crucibles are clay-washed 
within after each heat, as soon as they begin to show 
serious wear : this is said to increase their life to from 5 
to 8 heats’. 
Manufacture.—Graphite crucibles are made” from a 

ad our. Iron and St. Inst., 1897, iP. 418, from ‘ron Age, XXXVII I, No. 18. 

b My description of graphite-crucible making is based chiefly on. informatiom 
given by Mr. W. F. Downs, of the Dixon Crucible Company, private communica- 
tion, Jan. 12, 1889, and on an article by Dr. J. C. Booth, Journ, Am, Chem. Soc., 
V1., p. 283, 1884, and VIL., p. 4, 1885. 
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mixture of graphite, fire-clay and sand, say in the follow- 
ing proportions by weight. 

TABLE 174.—PROPORTIONS BY WEIGHT USED IN MAKING GRAPHITE CRUCIBLES. 

Graphite. | Air-dried Clay. |! Sand. Loss on n Burning. Authority. 

50 45 | 5 m Booth. 
50 43 7 = 
50 41 9 104 ? 
50 33 17 Downs. 

The burnt crucible pretty constantly contains about 50 
to 55% carbon. The proportion of clay to sand, however, 
differs according to the experience of the maker and the 
details of the method of manufacture (Cf. Table 180, § 368). 

Ceylon Graphite is generally used, though some Amer- 
ican graphite has given good results. The Ceylon graphite 
is nearly pure, containing (Booth) about 6%, but sometimes 
not more than 1%, of pyrite and quartz. The elastic-scaly 
or laminated variety, or the elastic-fibrous, only should be 
used, not the amorphous; the first two bind the matrix 
of clay firmly. 

The graphite is crushed in “ bark mills,’’ then pulverized 
between common mill-stones, to from 40 to 100 “ mesh,” 
the coarser part being bolted out in a common flour-bolter ; 
Booth recommends that none should be coarser than 51,” 
to 3,” diameter. Ifthe graphite be too coarse the crucible 
is apt to become porous, and to be weakened by cleavage 
planes ; if too fine, the crucible is too dense and is apt to 
crack under the extreme changes of temperature to which 
it is exposed, and conducts heat slowly. 

The clay is usually of the best German ‘‘ Klingenburg”’ 
or ‘“‘crown”’ brand. It is at once very fat, refractory and 
wholly free from grit. 

The sand should be rather coarse, passing a screen of 
' about 40 meshes to the lineal inch, and not liable to fly on 

heating. Burnt infusiblefire-clay has been found as good, 
but not better: its action is mechanical, making the air- 
drying uniform, and acting asa skeleton to resist the pres- 
sure of the tongs. 

Mizxing.—tThe clay is made intoa thin paste with water, 
the sifted sand and graphite are stirred in with a shovel, 
and the mass is then mixed thoroughly by repeated passage 
through a pug-mill ; it is then tempered by a few days’, or 
better weeks’, repose in a damp place, covered with cloths 
which are moistened occasionally. During this repose any 

little bubbles of air are gradually squeezed out by the sink- 
ing together of the soft mass, 
Moulding.—A weighed lump of the tempered mass is 

slapped and kneaded, thrown into the bottom of a thick, 
strongly banded, plaster-of-paris jor more rarely wooden) 
mould, whose interior has the shape of tho exterior of 
the crucible, and centered on a potter’s wheel. While 
this revolves, a cast-iron or steel profile of the interior of 
the crucible is lowered into the mass. As in moulding 
pottery, so here the clayey mass is pressed against the 
sides of the mould and raised gradually to its top, jointly 
by the revolution and by the moulder’s hand. The very 
slight excess which protrudes above the top of the mould 
is pared off, and the inside of the lip, if any, is cut out. 

This method of moulding on a potter's wheel is said to 
give much better results than simple pressing into shape, 
not only through its kneading action, but especially be- 
cause it arranges the graphite flakes tangentially, so that 
they bind the mass very effectively. 

Drying. 
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—The crucible is left in the plaster mould 
about three hours, the plaster absorbing its moisture, and 
thus partly drying and stiffening it so that it can be 
handled. The mould loses during, the night part of the 
moisture thus taken up, but by the end of a week or so 
it has become so wet that it must be specially dried to 
regain its bibulousness. 
Burning.—The crucible thus partly dried is removed 

from the mould, and air-dried on racks in a warm room, 
say at 70° to 80° F., for about a week. Each crucible is 
then inclosed in two seggars,* one inverted over the other, 
the joint being sometimes luted for better exclusion of 
air. 

The seggars, with their contents, are closely packed in 
a common pottery-kiln, which has many fire-places to 
insure uniform heating. In this country it is fired with 
anthracite, and towards the end of the firing with long- 
flaming pine wood, to fully heat the extreme upper parts 
of the kiln. To limit the oxidation of the graphite, as 
little excess of air as practicable should be admitted. 
Booth would further enclose a little coal or coke within 
the seggars themselves, to take up any oxygen which en- 
tered them. 
Burning takes a week, of which one day is occupied in 

charging, three days in firing, and two and a half days in 
cooling down. Some lately built kilns burn much more 
rapidly, but perhaps not so well. The temperature reaches 
a strong but not dazzling white heat, say 1,350° C. (2,463° 
F.), but is much lower in the cooler part of the kiln. 

Indications.—In burning, the graphite of the very skin 
is removed, leaving the crucible drab. But the graphite 
should not be burnt out to a considerable depth, as the 
strength of the crucible at low temperatures depends on 
it. Hence in well-burnt crucibles the black interior re- 
gion, in which the graphite still remains, should lie so 
near the surface that it can be exposed by rubbing with 
the fingers A thick drab coating means a heavy burning 
out of graphite and a worthless crucible. A black skin 
may be due to remarkably perfect exclusion of air. More 
commonly it means that the crucible is soft because not 
burnt enough. 

The cost of graphite crucibles in this country is given 
approximately in the following table: 

TABLE 175.—S1zE AND Cost OF AMERICAN GRAPHITE CRUCIBLES. 

* Height Price Diameter Outside. a r ‘aaa 
Outside. | Weicht. Capacity. rucible. 

Inches. | Top, | Bilge. |Bottom | eg | peered Nominal. large lots. 

1 F ye} 10 "| Tal 24 Tbs. 80 Tbs $1 20 $1 00 
13 see | 109 o” 84” | 3200 100 1 1 50 i 30 
16 114” | 1286" | | 45 1 130 1 80 

These dimensions are given by the Joseph Dixon Crucible Company. They seem to me to 
be more stumpy than those of most crucibles. 

The designation numbers used by different makers for 
a given size of crucible are far from constant. 

Very poor graphite crucibles (number 4, Table 176), 
lasting only one heat, cost 23 cts. in Styria about the 
year 1878. 

Figure 150 shows an American 100-pound steel-crucible 
for anthracite shaft-furnaces. For gas-furnaces the 

a Conical or cylindrical fire-clay vessels, which protect the crucible from the air, 

prevent sudden changes of temperature, and prevent the soft crucibles from crush- 

ing each other by their own weight. 
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crucible. walls are thicker towards the top, "where the| 
flame is sharpest, and thinner near r the bottom than in 
this figure. 

Fig. 150. CruciBigs. 

Clay crucibles, though decidedly tough while hot (in- 
deed, they are thought tougher than graphite crucibles 
at a steel-melting heat), grow very brittle when cooled. 
They are therefore used continuously without cooling, 
being returned to the white-hot furnace immediately 
after teeming ard inspection. Further, on account of 
their tendency to crack under abrupt changes of tem- 
perature below bright redness, they are heated very 
gradually for their first heat. They last three heats or 

less, while American graphite crucibles last five or six 
heats. 

The clay crucibles always, I believe, contain a little 
coke, say 5%, which hastens drying, probably strength- 

ens the crucible when hot, and hastens killing by pro- 
moting the absorption of silicon by the steel. 

For the preparation of clay crucibles \et two examples 
suffice. 

Swedish Practice.—A 20-crucible batch of 540 pounds. 
of finely-ground, sifted, dried clay, and 13 pounds of 
coke is mixed, moistened and worked, rests for about 

twelve hours, is trodden and worked again with extreme 
care, and divided into 20 weighed lumps. Each is worked 
thoroughly to expel air-bubbles and to make it homo-) 
geneous, solid and tough. After pressing to shape, the 
moist crucible is dried first at 20° to 30° (C.) then at 50° to 
70°, for three or even four months, and is then gradually 
heated for 18 hours to incipient redness. A handful of 
chamotte (powder of old crucibles) is thrown in, and the 
crucible is placed in the barely red-hot melting furnace, 
whose temperature is gradually raised till the chamotte 
partly sinters, when the crucible is filled with metal.* 

British Practice.—The almost impalpably pulverized 
and carefully weighed meterials are wetted and thor- 
oughly mixed, usually in a mill, sometimes still, and it 
is thought with better results, by treading systematically | 
under men’s bare feet for several hours, with periodical 
cutting and turning by spade. The mass is then cut into 
balls each sufficing to make one crucible. The ball is 
further hand-worked, thrown into the smooth well-oiled 
mould 0, Figure 151, and squeezed macaroni-like into | 
shape by forcing down the oiled plug 
pin c, the clay rising into and filling the annular space 
between mould and plug. In hand-manufacture a is al- 
ternately raised and pressed down, the last time being 

a, centered by the 

driven down by a mallet, and is then withdrawn twist-. 
ingly. In machine-manufacture it is driven down and 
withdrawn by mechanism, the centering pin e, now un- 

a Practice at Os terby, Sweden. Hermelin, Stahl und Eisen, VIIL., p. 340, 1888 

from Jernkont, Ann. XLIII., pp. 338-343. 
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necessary, being dispensed with. Its upper edge now 
being trimmed, the crucible and mould are placed ona 
post &; the mould is dropped ; the crucible is thus bared, 

Fig. 151. British CLAY CRUCIBLES AND THEIR MANUFACTURE. GREENWOOD. 

and its top is forced inward to the barrel-shape m shown, 
by pressing on it a conical-frustum-shaped mould. The 
crucible is lifted with well fitting sheet-iron plates toa 
shelf in the pot-house; dried here for one or two days; 
further dried in the melting-house ona shelf next to the 
flues for at least ten, but preferably for 30 to 40 days; 
heated to incipient redness with others during some four- 
teen hours, mouth downward, on a bed of burning coke, 
and surrounded with fine coke, in a tightly luted anneal- 

ne crew 

Fig. 152. SHEFFIELD CoKE CrucIBLE FuRNACE. GREENWOOD. 

ing furnace Z, Figure 152, which permits but very slow 
‘combustion. It is now placed onits stand (d, Figure 151), 
'in the melting hole which has previously received a little 
live coal, and which is now filled with coke to the tops of 
the crucibles. These, on reaching redness in sume thirty 
minutes, are filled with metal,* if hand-made first re- 
ceiving a handful of sand, which frits, closes the hole left 
by the centering-pin, and cements crucible to stand. 

Clay crucibles cost in Sheffield about $0.15 (8d.), 
1864,” and about 23 to 29 cts. at present (1 sh. to 1 sh. 
3d). Their present cost is thus about 20 cents in Sheffield 

. | a Greenwood, Steel and Iron, pp. 26, 420. 

b Percy, Iron and Steel, p. 835. 



per 100 pound of ingots, or about the same as that of 
graphite crucibles in this country. But as clay crucibles 
would doubtless cost more here than in Sheffield, they 
would be more expensive per pound of ingots than graph- 
ite crucibles. 

As they are corroded more by the slag than graphite 
crucibles are, it igjmportant to change the slag-level by 
lessening the weight of successive charges. A common 
weight is 50 to 52 pounds for the first charge, 48 to 50 for 
the second and 48 to 45 for the third. 

TABLE 176.—COMPOSITION OF STEEL-MELTING CRUCIBLES. (See also Tables 179, 180.) 

A.—GRAPHITE CRUCIBLES. 

Proximate. | Ultimate. 

| | pew | ‘Cha- | | = 
|Graphite. Coke. | Clay. |motte C | Si0,.| AlgO,|\FeOx _ pee 

% | % | e ec. % % % a 8. asses. 

Ce ee | 

1. Usual _ccmposi-| { 207@ | | 33%@ | 15@60| | 
tion. Ledebur..|} 75  |...... WR isdenclon os. <bsacactlvasumn tenes. Peeks 

2 W edding ee yin ME Tocca TE A conc hes one] acasesl nero’ Se eimabeies us 
SC taeweeve.s Tf eesces |} 30a | 40a j...... Fasdeer| aw seaoll sien set, cabeneeas 

| Neannenscmnen aoc? | | 

} | WW | | 
4. Blomberg ........ 83 Lcgdace SGGoeelseaoos aves ewes Saieie Lainie Faw Gia as ce 
5. American, the au- | | | | 

ae 51 Dacds-cdE@eh- oie saben steeet ante nse ee teeanyS oe 

B.—CuLay CRUCIBLES. 

TN Bios voc faccsses ans 12 80b eG irnsee: Leakiovalvas acl coekos taeteadtrue 
14. Wedding......... bese: WS SO, SO scccslsmawasdeacccas 
Te WE asc ccesclecccmase.ce 4 88 MON scols vases edlanaceetaciasaeh coson boedcad 
16. Sheffield, Percy...|.......... SE chic eacd were asicces ie tikwa di leseis, Bice sectacsaes sags 

: i edebur, Handbuch der Eisenhiittenkunde, p. 844. 
2. W edding, Darstellung des Schmiedbaren Eisens, p. 611. 
3. Dohlen Cast-steel W orks, Idem, p. 617. 
4. E ibiswald (xvii., Table 499); last 1 to 2 heats; —_ io ont (0.48 florins); hand-made; 

dried at 77 to 104° F., 25 to 30 days. Met. Rev., I., p. 584 
5. A piece cut from an American 80 Ib. steel- melting ein after long drying at a tem- 

erature well above 100° C., lost 51.17% by weight, on ignition ina platinum crucible over a 
last 1 ‘— Jan., 1889. 

13. The mixture used by Mushet Greenwood, Steel anc Iron, p. 26. 
plicitly that the proportions ; are by weight. 

14. Used at Sollinger Hiitte, Wedding, Darsiellung des Schmiedbaren Eisens, p. 616. 
15. Wedding, Idem, p. 511. The e proportion of raw clay, ‘‘ Rohem Thon,” seems excessive. 
16. Percy. Iron and steel, p. & 
a Proportions by volume. 
b It is not stated explicitly that all this clay was raw. 

It is not stated ex- 

§ 359. FuRwacres.—In nearly all cases either direct- 
firing shaft-furnaces or Siemens regenerative gas-furnaces 
are used. Gas furnaces of other types, and direct-firing 
reverberatory furnaces have been used to a certain ex- 
tent, and Nobel’s petroleum furnace is now used with 
success for the Mitis process.* 

The Sheffield 2-pot coke shaft furnaces or melting-holes, 
Figure 152, consist of oval chambers three feet high from 
the bars, by 26x19”, and three feet from center to center, 

arranged in rows along one or both sides of the melting 
house, and lined with about six inches of fire-brick or of} 
ganister, the latter rammed around a wooden core. In 
older works each hole has its own chimney-flue F, the 
flues of five or six holes being built into a single flat 
block-chimney: but in many modern works the little flues 
E from each hole unite in a common flue and square 
chimney. The draft is regulated by bricks inserted in 
the flues Eand M. Fullaccess is given to the grate B by 
the deep cellar D, so that leakage from the crucibles can 
be detected, and, it is said, even stopped. 

The American 4-pot anthracite shaft-furnaces (usually 
standing in long rows on either side of boilers, which run 
lenthwise of the melting-house and are heated by the waste 
gases), have closed and luted. ash-pits, into which three- 
inch pipes deliver low-pressure blast from a fan-blower. 

-a For notices of old and rare furnaces see Kerl, Grundriss der Eisenhiittenkunde, 
v. 409, 
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The compact slow-burning anthracite offers so little sur- 
face that it is necessary to have a much thicker bed of it 
than of coke; hence American furnaces are much deeper 
than Sheffield ones. On the other hand the great depth 
of the Sheffield ash-pit, which permits easy removal of 
clinkers during q heat and gives access to the crucibles 

from beneath for stopping leaks, is unnecessary in Amer- 
ican furnaces, the clinkers forming more slowly with the 
slower burning anthracite, and the greater depth of fuel 
beneath the crucible preventing access from below. Indeed 
I do not know that it would be possible to stop a leak in 
a graphite crucible even if it were accessible. 

It were vain to seek fuel-economy by prolonging the 
shaft-furnace, so as to make the descending column of 
fuel intercept the escaping heat. This wouid lower the 
temperature by causing reduction of carbonic acid to 
oxide; further, the crucible must be near the top of the 
fire for examination and drawing. 

Shaft-furnaces are usually run by day only, and every 
other day at that. 

The Siemens crucible-furnace, Figure 154, is of the 
..|common Siemens regenerative type, with a pair of regen- 

erators aaa a (section N P) on either side of the melting, 
-|chamber 6, which is cut up by cross-walls p p p (section 
A B), into from two to ten melting-holes, each of which 
usually holds six crucibles. The flame travels so short a 
distance in the melting-hole or laboratory that gas and air 
must be mixed intimately, so as to shorten the flame. To 
this end the gas for each melting-hole is shot up through 
three small orifices ¢ ¢ ec (plan and section N P) into the 
horizontally moving stream of air, while the velvetry d, 
probably eddies and thus further mixes the streams, 
beside deflecting the flame downward so as to warm the 
bottom of the crucibles. 

Each melting-hole has a single opening above for draw- 
ing and charging, closed with clamps e ¢ e (section A B), 
each of which covers two crucibles, and is hung by a chain 
to an overhead telegraph, or is lifted by a hook supported 
by the axle of a small two-wheeled buggy, Figure 157. 

The bottom of the melting-hole has an eight-inch layer 
of coke-dust, and beneath this a hole / (section N P), 
temporarily closed with an old crucible-cover. Should a 
crucible break, a hole is forced through this, letting the 
molten steel run through into the vault g beneath. This 
hole is generally opened each Saturday afternoon, and all 
melted matter, clinker, etc., run through. The coke bot- 
tom is usually made up afresh after each shift. 
The Siemens furnace is run continuously from Monday 

morning till Saturday afternoon. The consumption of. 
fuel is indicated in Table 172. In one Pittsburgh mill 
only half a pound of slack coal was used per pound of 
steel made, in a test-run of one week ; an accurate account 
of a year’s work showed that with Wellman steam-blown 
producers 0.75 pounds, and with common Siemens pro- 
ducers one pound of slack coal was used per pound of 
steel. 

It is very important that the flues s, s, s’ beneath the 
regenerators, shown in section N P, should be very large, 
especially in the long 42 and 60-pot furnaces. The gas 
and air must travel through these flues the whole length 
of the furnace ; the travel for the first melting-hole is 
much shorter than for the further ones, and unless these 
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CRUCIBLE FURNACES. § 359. 303 

flues be very large, so as to supply the ports ¢c and t| The staggering path of the flame, in that it impinges 
with mére air and gas than they can transmit, an undue 
proportion of gas and air will enter the nearer melting- 
holes and the further ones will work cold. The dimen- 
sions given in section N P are standard ones, but they 
would be better if somewhat larger, so that the sectional 
area of the {2} flue should be 50% larger than the sum of 
minimum areas of all the {#,{ ports on one side of the 
furnace, or so as to make 

28 me 9x 1.5 

S’ == 9ex 1.5 

s, s’, (and ¢ bein,; the sectional areas of the passages s, 
s’, t and c shown on section NP of Figure 154. 

For larger furnaces the ratios = and = should be still 

larger, on account of the longer travel through the flues. 
Here, if we let N — the number of gas or air ports on 
each side of the furnace, it is well to make 

23 —2NT; S' —2NC. 

In one admirable 60-pot furnace S’ — 60” x18” and S+-S 
—= 60” x 27” so that 

2s = Nx 7x2 —60 7. 
S'’=Nx Cx2—60 C. 

The Nobel liquid-fuei furnace,* Figure 155, has two 
chambers, @ and a’, each containing two crucibles, and a 
third a’, originally intended to hold a pair of crucibles, 

Lee 

Fig. 165, \V 
on PETROLEUM FURNACE L IN 

Xv SS S ‘ Pp Mp 

VILL 

but not utilized. The fuel is a somewhat refined petro- 
leum, costing, I am told 5 cents per gallon, while crude 
Pennsylvania petroleum costs about 1.6 cents per gallon. 
At one works attempts to use crude oil failed. I am in- 
formed that crude oil has been successfully used at 
another works, but I have been unable to verify this 
statement to my satisfaction. 

The petroleum is fed from an over-head tank through 
the pipe 2, on the upper of a series of pans 7. An over- 
flow from each pan carries any excess of oil to the next 
lower pan, and from the lowest back to an underground 
tank, whence it is pumped at intervals to the overhead 
tank. Air is admitted between the pans, through the slot 
m (regulated by the plate 2), and through the passage p 
in the side and bridge-walls. We thus cool and preserve 
them, while preheating the air somewhat. The flame 
passes staggeringly through the passage d; the ports c. s, 
t, s, and the chambers a, a’ a’ to the chimney #. The 
draft is regulated by the slide-valve z Each chamber is 
covered with a large tile w, having a peep-hole v, tempor- 
arily stopped, above each crucible. When drawing and 
charging crucibles the tile is slid lengthwise, uncovering 
half a chamber at a time, while, to protect the puller-out, 
the flame is drawn straight to the chimney through the 
flue p by opening the valve g. 

S 
Section-C-D. 

aU. 8. Patent 321, 840, L. Nobel, July 7th, 1885, 

well on the crucibles, makes the furnace efficient as to 
fuel-consumption ; in that it impinges sharply on the 
bridge-walls, it shortens the life of the furnace and in- 
creases the cost of repairs. Actually, the hottest bridge- 
wall is rapidly cut out by the flame. 
A layer of coke is arranged at the bottom of the furnace 

quite as in the Siemens’ furnace, for running the steel 
from broken crucibles into the flue p beneath. It would 
be well if there were a vault beneath this flue into which 
molten steel could be run; it should be hard to remove a 
mess of steel from the little flue p, without tearing the 
furnace to pieces.* 
Repairs.—The Sheffield coke furnaces are relined with 

gannister every four weeks ; their walls are rebuilt once a 
year; and after about five or seven years thorough repairs 
are needed. 

Anthracite shaft-furnaces at one American works are 
repaired about every four months, with an outlay of one 
day’s time of a bricklayer and helper, and 388 fire-bricks. 
American gas-furnaces are repaired about once in six 
months, with an outlay of about $350 in case of a 60-pot 
furnace. 
A Nobel furnace runs probably about 18 days; the 

longest run at one American Mitis works has been 27 
days. 
From these data I estimate the cost of repairs per 

pound of steel roughly as follows : 

Furnace. Pots. Output per month. Output per campaign. Repairs Repairs per 
pots. heats. days. lbs. Ibs. Ibs. total. Ib. steel. 

Anthracite... 4 4X 3 X 12 X_75= 10,800 10,800 X 4= 43,200 $25.00 0.06. 
pots. hts.shfts.wks.lbs. 

es 60 60X3X 11 X 4 X 75=594,000 594,000 x 6=3,564,000 $350.00 0.01 
heats. days. lbs. 
2X9X20X110= 39,600 $40.00 0.10 

Comparison.—Gas-furnaces have great advantages over 
shaft-furnaces in that they are much more convenient, 
the crucibles being always readily accessible; use less 
than half (sometimes less than one-quarter) as much fuel, 
and usually much cheaper fuel at that; and avoid the 
corrosion of the crucible by the ash of the fuel which 
occurs in shaft-furnaces, which probably shortens the life 
of the crucible appreciably. On-the other hand, their 
first cost is much greater, and, strangely enough, the 
Sheffield steel-makers think that they afford less control 
over the temperature than shaft-furnaces. It is further 
objected that the crucibles next the walls in gas-furnaces 

a P. Ostberg, Trans. Am. Inst. Min. Eng., xiv., p. 775, 1886, states that wrought- 

iron is melted in this furnace at the rate of 11 meltings in 12 hours, the last taking 
only about fifty (exceptionally forty) minutes, while in common furnaces to melt 

steel, which is more fusible, it takes four to six hours. Actually a heat occupies 
from three to four hours in common furnaces. As only two of the four crucibles in 

the Nobel furnace are drawn at a teeming, the true length of a heat is double the 
interval between successive teemings. Actually the crucible remains in the furnace 

at American Mitis works about 2 hours and 15 minutes, or just about the time re- 

quired for melting in good American practice. Remembering that on the one hand, 
the time of killing is saved in the Mitis process, and taat, on the other, the charge 

is less fusible than in the common crucible practice, the Nobel furnace seems to 
melt rather more rapidly than is usual with Siemens’ furnaces. But the tempera- 

ture in a properly designed Siemens’ furnace is limited only by the refractory 

nature of the brickwork and crucibles ; and it may be owing to an excessively high 
temperature employed in the Nobel furnace, but avoided in good Siemens’ prac- 
tice, that the Mitis crucibles are used only about one-half as many heats (hotter but 
shorter heats) as those in American Siemens’ furnaces; and that there are only as 

many days in a Nobel furnace campaign as weeks in the campaign of a Siemens’ 

furnace. Mr. Ostberg indeed states that in common furnaces crucibles are only 
exceptionally used more than thrice, while in Nobel furnaces they last six or seven 
heats. Actually it seems to be just the other way. In common American practice 

tbe crucibles last five or six heats ; in the Nobel furnace at the Mitisworks of whose 

practice I have direct information, they last but three. 

at 
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heat more slowly than those in the middle ; but the dif- 
ference is probably unimportant. In this country gas- 
furnaces are habitually used, and are fast driving the 
shaft-furnaces out of existence. But I am informed that 
only one Sheffield firm of importance, Sanderson Brothers, 
uses the gas-furnace. 

The Nobel furnace uses as much if not more fuel per 

ton of product than the best gas-furnaces, and of a more 
powerful and usually more expensive fuel at that, and it 
requires more labor. Its repairs, moreover, areexceedingly 
expensive. It is said to yield a higher temperature than 
other furnaces ; but, while one may not estimate these 
high temperatures confidently, the Nobel furnace did not 
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troduced, without any stand, either into the anthracite 
shaft-furnace, here resting directly on the glowing coal, 
the several crucibles in actual contact with each other, or 

into the white-hot melting-hole of the Siemens’ furnace, 
resting on the coke bottom. 

The usual practice is to introduce the whole charge into 

the crucible at the same time ; but at Osterby, in Sweden, 

the spiegeleisen or ferromanganese is added (apparently 
shortly) “before the charge is wholly melted.’? This 
doubtless gives better control over the proportion of man- 
ganese in the product, and diminishes the loss of this 

metal. 

§ 361. Tur HEAT consists of two periods, ‘‘ melting ”’ 
seem to me materially hotter than a Siemens’ crucible | anq ‘‘ killing.” 
furnace, and certainly not hotter than an open-hearth | 

| 
Melting.—The crucible introduced and its cover placed, 

furnace. Nor can I readily believe that we cannot de- | gas and air are turned on, in case of gas-furnaces, while 

velop in a well-designed Siemens’ furnace, as high a tem-|in case of shaft-furnaces the anthracite or coke is piled 
perature as in this furnace. Indeed, the temperature yp toa little above the top of the crucible, which is nearly 
attainable in the Siemens’ furnace seems to be limited by | level with the bottom of the flue E, Figures 152 and 153. 
the melting-point of our refractory materials only. The bulky coke burns so rapidly that it is necessary to 

In comparing the Nobel with the Siemens’ furnace we add more after about 45 to 55 minutes, that hanging to 
must recollect that, on the one hand, its usual product, 

almost carbonless steel, demands a higher temperature 
than the high-carbon steel usually made in Siemens’ 
crucible furnaces; and that the Nobel furnace is run 
intermittently, the Siemens’ continuously. On the other 
hand, a Nobel furnace heat is much shorter, killing being 
omitted, than that of a Siemens’ furnace. Considering 
these facts, and considering that the design of the Nobel 
furnace, allowing the products of combustion to pass to 
the chimney very hot, would not lead us to expect any- 
thing like the economy of a Siemens’ furnace its fuel- 
consumption is surprisingly low, if, indeed, this has been | 
trustworthily determined. The Nobel furnace is certainly 
much cheaper to build than the Siemens’, and it uses less | 
fuel than the shaft-furnace. It therefore commends 
itself for small establishments, in which castings are made 
only on a few days in each week ; for these the Siemens’ 
furnace is unsuited, as it must run continuously to be 
economical. 

It is only fair to add that my direct information about 
the Nobel furnace is chiefly confined to the practice of a 
single mill, which I am credibly informed is much less 
intelligently managed than several others in which the 
furnace is used. In spite of several endeavors, I have 

failed to obtain information in detail and sufficiently 
direct to be accepted, touching the practice in these other 
works. 

§ 860. CuHareine.—In Sheffield the charge is introduced 
through a sheet-iron funnel into the red-hot (usually clay) 
crucible, resting on its stand in the melting-hole. 

In the United States the graphite crucible is carefully 
filled by hand while cold. The larger pieces of metal are 
packed at the bottom, on these is poured the carburizing 
charcoal, usually with a little oxide of manganese, and 
often with a little ‘‘ physic,” such as salt, ferrocyanide of 
potassium, etc. Above the charcoal are packed the 
smaller and closer fitting pieces of metal, probably inter- 
cepting during melting nearly all the free oxygen and 
carbonic acid which enter from above, and thus protect- 

ing the charcoal from oxidation. The crucible is then in- 

‘the sides of the pots being first poked down so that we 
may have a solid bed of fuel next the bars, and so avoid 
cooling the lower part of the pots; and this is repeated 
‘at least once during the heat, so that we have at least 

three firings to each heat. The compact anthracite both 
burns away and heats up so slowly that this is neither 
necessary nor practicable. An anthracite fire is not replen- 
ished during the heat, for the addition of cold fuel would 

chill and retard the operation unduly. It is probably at 
least partly due to this that the crucibles in anthracite 
practice rest, not on stands and through these on the grate 
bars, but directly on a bed of anthracite so deep as to 
last, without replenishing, through the four hours of a 
heat. 
When it is thought the charge is melted, the crucibles 

are uncovered and examined to ascertain the progress of 
the fusion. Care must be taken that no coke or anthracite 
falls into the crucible; it is said that if this happens the 
steel becomes very hot-short and ‘‘ stares,’ 7. e., has a 
isplendent fracture. The carbon of a pound of coal (say 
34 cubic inches, a lump 3.25 inches cube), if absorbed by 
the metal, would raise the carbon-content of a 50-pound 
charge by two percent. ; were the charge initially highly 
carburetted, this would change it to cast-iron. 

In the six-pot melting hole of a gas-furnace only the 
two middle pots are examined. 

The melter’s eye at once recognizes by the temperature 
whether the charge is but partially melted and therefore at 
the melting point, or superheated much beyond that point. 
In the former case it is necessary to learn how much metal 
is still unmelted ; to this end the melter feels about in the 

pot with a thin iron rod, a course which is unnecessary, 
and often dispensed with if the temperature is clearly 
above the melting point. If the temperature be very high, 
no steel adheres to the rod. According to Ledebur", 
European melters judge from the appearance of slag and 
metal as to the progress of operations. At first the slag 
is highly ferruginous, and hence black ; later it grows 
lighter. American melters are rather close-mouthed as to 

a Handbuch der Eisenhiittenkunde, p. 851. 



the indications which they watch for; but I have never 
detected them in examining the slag removed by the rod. 

This examination occurs at the time of the third firing 
in case of coke furnaces. In anthracite furnaces the cru- 

MELTING AND KILLING. § 361. , 305 

The melter practically predetermines the length of the 
killing period, judging from the appearance of charge 
and furnace at the time of tae examination already de- 
scribed, andfrom the known proximate composition of the 

cible has by this time sunk some distance toward the| charge, how soon it will be ready for teeming. As soon 
bars, thanks to the burning away of the fuel beneath it. 
It is therefore lifted up a short distance (say 5” or 6”), 
through the fuel by the puller-out, just before removing 
its lid for examination, the melter simultaneously pack- 

ing the coal down beneath the pot with a bar. 
The charge now looks like slowly boiling porridge, and 

bright specks, probably of -metallic iron, may be seen on 
the upper surface of the slag. 
Killing.—Were the charge teemed as soon as melted, 

the steel would be full of blowholes. By Killing it, i. e., 
holding it molten in the crucible, which still remains in 
the melting-hole, some change occurs which removes the 
tendency to form blowholes, and, on teeming, sound, 
deeply piping ingots or other castings are now obtained. 
Killing probably acts chiefly through enabling the metal 
to absorb silicon from the walls of the crucible, thus in- 
creasing its solvent power for gas, and thus enabling it to 
retain in solution during solidification the gas which it 
contains when molton. The common belief is that killing 
expels the gas which is present, so that less remains to 
escape during solidification. But, in the first place, we 
find that silicon is absorbed rapidly during the killing, 
and we have already seen that silicon seems to prevent 
blowholes by increasing the metal’s solvent power for gas. 
In the second place, when the conditions are such that the 
metal cannot absorb silicon, holding the metal molten in 
this way does not kill it, 7. e., does not cause it to solidify 
without blowholes. Thus in numbers 14, 38, 43 to 45 and 

47 of Table 179, we find that only from 0.006 to 0.06 % of 
silicon is absorbed, and -here in each case the steel con- 
tains blowholes. In number 57 the metal (after-blown 
basic steel), though held molten for three hours, yet took 
up but 0.012 @ of silicon ; it then scattered and rose more 
on teeming than that which had not been thus killed*. 
It is moreover, the experience in Mitis works that when 
the charge is wrought-iron, the resulting metal, being 

nearly free from silicon and carbon, is not rendered 
tranquil by being held molten, or, as they put it, will not 
kill. 
On the other hand, itis but fair to point out that in 

numbers 35 and 45 of Table 179, the productis relatively 
free from blowholes, though the metal absorbs but 0.09 
and 0.11 % of silicon, or but little more than in some of 
those cases in which blowholes form. Again, in numbers 
18 and 22, in which wrought ironis melted, 0.29 and 0.28 4 
of silicon is absorbed, yet porous ingots result. If kill- 
ing be unduly prolonged, the metal becomes hard and 
brittle, teems ‘‘dead,’”’ ¢. e., very tranquilly, and yields 
very solid ingots. This, again, may be due to excessive 
absorption of silicon. It is very doubtful whether 
moderate over-killing, say of 15 or 20 minutes more 
than is actually necessary, produces appreciable effect. 
Steel of only common grade is usually made on Mon- 
days, because, as the furnace is not up to its normal tem- 
perature then, the proper length of time for killing cannot 
be readily determined. 

a This case should pretty effectually dispose of the belief that the escape of gas 
during solidification is due to a protracted reaction between carbon and oxygen. 

as this predetermined period (modified, of course, in case 
the temperature of the furnace should be changed ab- 
normally during killing) has passed, the charge is drawn 
and teemed without second examination. 

Killing usually lasts from 30 to 60 minutes ; sometimes 
it does not last more than 15 minutes, and sometimes as 

long as an hour and three quarters. In general the hotter 
the furnace the shorter may killing be? It is the nearly, 
if not quite universal, belief of steel-melters that the bet- 
ter the steel, z. e., the freer from phosphorus, etc., the 
longer killing does it need. It is said that, if the charge 
consists wholly of Bessemer or open-hearth steel scrap, 
no killing is needed. 

Just what the elements are whose presence hastens kill- 
ing is not known. Wecan understand that manganese 
might have this effect, since we see in § 368, D. E., that it 
increases the absorption of silicon. Or the presence of 
oxide of manganese in the slag may here, in some imper- 
tectly understood way, promote soundness. 

In the Mitis process, killing is dispensed with. A little 
of what is said to be ferro-aluminium is added as soon as 
the charge is melted, and the metal teemed a very few 
minutes thereafter. 

- Teeming.—The moulds for the small ingots usually 
made in the crucible process are split (Figure 158), and held 
together with a pair of rings and keys. Before use both 
halves of the mould are laid flat, with their inner faces 
down, and smoked from beneath by holding a pan of burn- 
ing resin (used in many American works), coal-tar (British 
works), or birch-bark (Osterby), under them (Figures 
156-7). Some American steel-makers report that coal-tar 
yields a rather wet coating, which roughens the surface of 
the ingot. 

Killing ended, the clamps over the melting hole are re- 
moved, eé. g., by achain and telegraph as in Figure 156, or 
by a little buggy as in Figure 157; and the blast, or draft, 
or gas and air, as the case may be, shut off. In case of an 

anthracite shaft-furnace the fire by this time has burnt 
down so that most of the crucible projects above it. The 
puller-out, his arms and legs thickly wrapped with sack- 
ing, wet to prevent ignition, and at Mitis works with his 
head covered with a thick cloth and his eyes protected 
with dark blue glasses, now grasps the crucible with his 
tongs, Fig. 160, straddles the melting-hole, and with a 
single motion lifts the pot and swings and rests it on the 
melting-house floor*, then swings it across to the teeming- 
hole, close to the ingot-mould to be filled. It is now 
grasped by the teemer with the tongs, Figure 161. The 
puller-out or one of the moulders pries off the cover with 
his tongs, the slag is swabbed up by means of a mop, 
i. e., alight iron rod with a ball of slag from previous 
operations attached to it. This chills the slag, and by a 
dexterous twisting motion is made to take up most of it. 

The teemer, his right hand and arm thickly enveloped 

a At an American Mitis works the puller-out’s tongs (Figure 159) weigh 27 pounds, 
the crucible 35, and the charge occasionally 130, or altogether 192 pounds. This, 

while a light load under favorable conditions, here clearly demands considerable 

strength. Actually it is swung without apparent difficulty. 
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in cloth, and standing with crucible and mould at his right, 
rests the tongs about midway of their length on his bent 
left kneeasa fulcrum ; raises the crucible, partly by throw- 
ing his weight on the left-hand end of the tongs, partly by 
lifting with his right hand, and pours the metal gently 
into the mould, whose top is but a few inches above the 
floor-level, taking care that the stream is continuous, and 
that it does not strike the sides of the mould ; to prevent 
this the mould may be slightly inclined toward the teemer 
(Figure 156). If the stream were interrupted, the surface 
of the metal would crust over and a cold-shut would form ; 

if it struck the side of the mould the metal would freeze 
there, and an unsound spot on the ingot’s surface would 
result. It is that he may guide the stream more accur- 
ately that the teemer bears the weight of the crucible on 
his knee, and does not at first allow the crucible to rest 

STEEL. 

on, or even touch, the mould; but later, when the ingot 

is nearly teemed and the stream, having but a little 

distance to fall, is easily guided, the teemer rests the 
weight of the crucible in part on the top of the mould. 

If the weight of the ingot is to exceed that of a single 
-/ crucible-charge, part or even the whole of the charge of one 

crucible is poured into another; or two teemers keep up 
a continuous stream of metal ; or, finally, the contents of 
many crucibles are emptied into a single loam-lined 
wrought-iron teeming-ladle, from which the metal is 

teemed. 

In Britain the crucible is carried from the melting to 
the teeming-hole with ‘‘a pair of tongs, forming a barrow 
mounted on a central pivot fixed to the axle of a pair of 
wheels, whereby the pot can be inclined for teeming, and 
also raised from the ground so as to be run along the iron- 
plated floor.’’* 

The crucibles from all the melting-holes of a given 
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furnace are teemed in rapid succession, the teemer indi- 
cating which in his judgment are ripest for teeming. If 
a pot is too hot when drawn from the melting-hole, 
it is allowed to stand by the teeming-hole till sufficiently 
cooled. 

The moulds for the usual small ingots are unkeyed 
as soon as the ingot within has set, say six or eight 
minutes after teeming, and after teeming two or three 
later ingots. 

Graphite ‘crucibles are immediately thrown out and 
dragged away, for examination after cooling. Clay cruci- 
bles are examined while hot, and, if sound, immediately 

returned to the melting-hole and refilled. 

During teeming the metal in the crucible is quiet, a 
very few bubbles escaping from it, and is said to be quite 

a Greenwood, Steel and Iron, p. 422. 
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simply agonizing, if not indeed dangerous. Fortunately 

he is only exposed to the very intense heat for from two 
to three seconds, as nearly as I have been able to measure | 
it, or for perhaps three minutes collectively in a whole 
shift. 
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The 200 yonnd erncibles already described were, in- 
deed, pulled out by a crane, and by it: swung to the 
teeming-hole. 

Like most hand-work, hand-pulling is surer than ma- 
The crucible must be grasped so firmly chine-pulling. 

METALLURGY OF STEEL. 

that it will not slip, but not so tightly that it crushe 
)as it readily may at this exalted temperature. The grip 
is more readily adjusted by hand, the feeling insensibly 

guiding. Indeed, it is said that the puller-out, in grasp- 
ing an old weak pot, feels for the strongest points ; but 
so rapid is he and so intense the glare, that an on-looker 
cannot detect this. 

Sy 

” ’ 
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AMERICAN SpLir MovuLD FOR CRUCIBLE-STEEL INGOTS, Fig. 158. 

Grading.—The ingot after cooling is ‘* topped,’ @. e., 
the piped upper part broken off (about 10 to 20% by 
weight in case of mild steel ingots, and about 20 to 35% in 
case of those of hard steel, Table 78, p. 153), and is graded 
by the appearance of the fresh fracture. It is said thata 
difference of 0.10% of carbon is readily distinguished, at 
least between the limits of 1% and 1.5%, and that an 
experienced eye detects even a difference of 0.05%. 
Labor.—The number of men per 

tive duties naturally vary much. 
from American practice suffice. 

gang and their respec- 

Let a few examples 

Fig. 160. Pu..-our’s Tongs, 

Works A.—The gang for each 24-pot anthracite shaft 
furnace consists of seven men: 1 melter, 1 puller-out, 1 

setter-in, 1 mould-tosser, 1 coal-wheeler, 1 pot-packer, 1 
pot-packer’s helper. 

The melter is in general charge of the furnace, examines 
the charge when melted, decides the length of killing, 
teems the steel, examines the emptied crucibles, and de- 
cides whether to use them again. 

The puller-out raises the crucibles at examination time, 

TEEMER’s TonGs. Fig. 161. 

pulls them from the melting hole for teeming, and unclink- 
‘ers the melting holes which are not running. 

The setter-in places the already filled crucibles in the 
melting-hole, charges the coal around them, and cleans 
the fires after drawing and teeming. He follows the 
puller-out closely, charging the first melting-hole while 

the puller-out is drawing from the third, ete. 
The mould-tosser smokes- the moulds, sets them up and 

removes them and draws the ingots from the teeming-hole. 
The coal-wheeler brings coal to the melting-holes. 
The pot-packer and. his helper fill the crucibles, swab up 

the slag at the time of teeming, drag away the emptied 
pots for examination, and bring new ones from the store- 

house. 
Works C.—Each 12-pot anthracite furnace has 



1 melter who teems, cares for the fire and takes all the| making, as melter and as puller-out. 

TIME OF OPERATION. § 362. 309 
os 

He certainly keeps 
labor on contract, at $6.00 per ton of steel; i puller-out| his works running, though with much waste of his own 
and 1 moulder; total, 3 men. 

Works Hand F.—Kach 42-pot Siemens furnace has 1 
melter, 1 helper, 3 pullers-out and 4 moulders ; total, 9. 

The melters duties are the same as at Works A, except 
that he teems only half the pots, the helper teeming the 
rest. 

The three pullers-out lift the pots from the melting- 
holes, relieving each other. 

The moulders smoke, set and remove the moulds, re- 

move the ingots, and fill the crucibles. During teeming 
one moulder removes and replaces the clamps above the 
melting hole; a second pulls off the pot-lids; a third 
swabs out the slag; a fourth drags away the emptied pots. 
This is the common Pittsburgh arrangement. Charging 
does not begin till all the crucibles have been drawn and 
emptied. 

With 60-pot Siemens furnaces, drawing and teeming are 
done by two gangs working simultaneously, one under 

the melter, tle other under the teemer. 

In Sheffield (I11., Table 172), the gang for twelve two-pot 
coke melting-holes is, to-day, 1 melter, 1 teemer, 2 pull- 

ers-out, 1 or 2 cellar-boys, 1 odd man, 1 yardman ; total, 7. 

Mitis Works.—Two Nobel furnaces, each holding four 
crucibles, of which two are drawn at a heat, are worked 
by one melter and one puller-out, the engineer lending a 
hand. In addition there are the casting gang and the 
moulders. ‘The labor is clearly heavier than in case of 
Siemens’ and shaft furnaces, owing to greater care re- 
quired in feeding the fuel and regulating the temperature, 
and to the necessity of transferring the crucibles from the 
middle to the hot chamber, which increases the puller- 
out’s labor by at least half ; but no accurate comparison 
is possible, because more labor is needed to prepare and 
teem into the numerous small moulds for the mitis cast- 
ings than when, as in usual crucible practice, common in- 
gots are made. I givea rough estimate in Tables 172 
and 178. 

The labor in the crucible process is excessively costly. 
The melter usually provides all the labor on contract, re- 
ceiving on the Eastern seaboard of this country about 
$6.00 and in Pittsburgh $5.50 to $6.50* per 2,000 pounds 
of ingots, though here the use of gas furnaces lightens the 
labor greatly. From data at hand I estimate that the 
melter’s gangs in Pittsburgh receive on an average about 
$3.00 to $3.60 apiece per eight-hour shift. The melterand 
puller-out must have strength and judgment, butit seems 
to me that the price paid is wholly out of proportion to 
to the intrinsic needs of the case. It is rarely wise to dis- 
pense wholly with skilled men, but that one may get 
along after a fashion without them is shown by the expe- 
rience of an American crucible steel works whose mana- 
ger, discharging imported steel men in disgust, hired a 
sailor and a butcher, neither with any knowledge of steel- 

a Of two thoroughly trustworthy correspondents in Pittsburgh, one assures me 
assures me that he pays his melting gang $5.50; the other that he pays his $6.50 per 
2,000 pounds of ingots. The difference is probably due to a slight difference in the 
range of duties, the higher price including topping, weighing, ete. We note in 

Table 172 that the labor in American mills using skaft and gas furnaces is much 

less per 100 pounds of ingots than in British and continental mills—0.09 to 0.13 days 
against about 0.20. The difference is too great to be wholly referred to the some- 
what heavier charges and shorter heats of American practice. 

tissue. 

§362. Time or OPpERATION.—Shaft furnaces run one 
shift at a time, every alternate day, 7. e., one shift out of 
four. While not running they are unclinkered. Three 
heats per shift is the usual stent. 

Gas furnaces run continuously from Monday morning 
till Saturday afternoon, with two gangs working alternate 
shifts - f three heats apiece, each gang beginning work as 
soon a4 the third heat of the preceding shift is ended, no 
matter at what hour thishappens. Thus they sometimes 
work twelve shifts between Monday morning and Saturday 
noon. 

Melting may take 45 minutes or even an hour longer for 
a very soft than for a hard, 7. ¢., highly carburetted 
charge. The usual time is from 2 hours 15 minutes to 
2hours 45 minutes. Killing usually lasts from 30 min- 
utes to1 hourin this country. At Osterby, in Sweden, 
it is said to last only from 10 to 30 minutes. The dis- 
crepancy may be due in part to a different estimate of the 
time when killing begins, which is not accurately define- 
able. Charging and drawing usually take about 15 to 20 
minutes collectively. With graphite crucibles and gas-fur- 
naces, weight of charge and initial temperature of cruci- 
ble and of furnace-walls being nearly constant, there is 
no very great difference between the length of successive 
heats, unless the degree of carburization of the charge 
changes considerably. But with clay crucibles and coke- 

shaft-furnaces the first heat of the day takes much longer 

than the later ones, in which the furnace walls are hotter ; 

the crucible, returned to the melting hole immediately 

after teeming, is much hotter initially ; and the charge 
much lighter. Thus the first charge may take from four 

to five hours, the second, according to Greenwood, about 

2 hours 30 minutes. 

§ 363. Tuer Loss is generally very small, less than two 
per cent, and sometimes inappreciable. It is probably 
rather less with graphite than with clay crucibles, the car- 
bon of the former not only lessening the oxidation of iron, 

but by causing a marked absorption of carbon and silicon, 

offsetting the loss of iron. Thelossis doubtless relatively 
heavy when the charge consists of small and rusty pieces. 
In the Mitis process the loss sometimes rises to 10% when 
very rusty small pieces are used. 

At Works A an 85-pound charge yields 84 pounds of in- 
gots and about 66 pounds of rolled bars, so that 1.2% is 
lost in melting and 21% is removed by topping and in fur- 

ther oxidation during heating and rolling. At Osterby 
100 of charge yields 96.3 of ingots and 1.8 of scrap, with 
1.9 of loss. 

§ 364. THE MATERIALS used in this country are chiefly 

puddled bloomary iron, and wrought-iron and steel scrap. 
There is a belief that for the very best quality of steel 

nothing but Dannemora Swedish iron is suitable, and even 
that the employment of blister-steel of uniform carbon- 
content made from Dannemora iron is essential. Certain it 
is that relatively little blister-steel is made or used in this 
country. In 1886 only 2,651, and in 1887 only 6,265 net 
tons of blister, puddled, patented and apparently certain 
other minor classes of steel were made collectively in this 
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country, while 80,609 and 84,421 tons respectively of cru- 
cible steel were made in these two years*. Of this probably 
nine-tenths was made from American Iron,” so that im- 

ported blister-steel cannot have been an important com- 
ponent. 

The only apparent explanation of the superiority of 
Dannemora iron is its- almost complete freedom from 
phosphorus, of which it is reported to contain from trace 

to 0.034 %.° Akerman reports that the ore contains about 
().003 % of phosphorus.* 

In Sheffield, however, blister-steel seems still to be 
generally used. While we may have better control over 
the percentage of carbon in the cast-steel when using 
blister-steel than when using wrought-iron and charcoal, 
it is extremely hard to believe that, starting with a given 
wrought-iron, it should make any difference whatsoever 
in the excellence, apart from carbon-percentage, of the 
product whether carburization be effected by charcoal in 
the large crucible of a converting-furnace, or by charcoal 
in the small crucible of a melting-furnace. The crucible 
process seems to delight in and to generate an atmosphere 
of superstition and empiricism. 
Bell-Krupp washed metal is bought, and therefore pro- 

bably used, by several crucible-steel makers. If thoroughly 
dephosphorized it should be an excellent material. 

In using scrap, especially high-carbon steel scrap, there 
is much uncertainty as to its quality, and hence as to 
that of the product, since it is absolutely impossible to 
make good steel from phosphoric or sulphurous materials 
in acid crucibles. By selecting scrap of classes from 
which good materials are habitually used (clinch-nails, 
screws, etc.), the uncertainty is greatly diminished, but 
is not removed. When really excellent material is need- 
ed, we must use scrap of known and guaranteed phos- 
phorus-content, such as shearings of boiler-plate from 
some of the few most careful mills, etc. 

The size to which the pieces of bar-iron are cut may be 
6’'x1"x8”. That of pieces of scrap is usually from this 
size down, but of course varies greatly, sometimes reach- 
ing 6x23}"x23”. For making very hard steel, chromium, 

tungsten and manganese are added (cf. pp. 48, 75, 81). 
The only evident objection to the use of cast-iron and 

iron ore is that they usually hold much more phosphorus 
and sulphur than the wrought-iron and steel made from 
them. Where this objection disappears, as with some 
very pure Swedish material, the percentage of carbon of 
crucible-steel may be advantageously and very cheaply 
governed by using them. 

There isa common belief that, for given composition, 
crucible-steel made from open-hearth or Bessemer steel is 
not nearly as good as that made from wrought-iron or 
blister-steel (§ 357). 

Additions.—Besides the charcoal for carburizing the 
metal, a little ferromanganese or spiegeleisen is usually 
added to prevent blowholes and promote forgeableness ; 
about a struck teaspoonful of oxide of manganese, to 
form a thin slag (it also increases the absorption of silicon 
and carbon); and often physics, not to say nostrums, such 

a Ann, Statistical Rept. Am. Iron and Steel Ass., p. 30, 1888, 

b Testimony of Wm. Metcalf, Rept. Select Committee on Ordinance and War- 
ships, p. 318, 1886. 

c Percy, Iron and Steel, p. 736. 

d The State of the Iron Manufacture in Sweden, Stockholm, 1876, p. 13. 
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as salt (it may thin the slag), ferrocyanide of potassium, 
(it should promote carburization), sal ammoniac, etc. 
Without direct experimental evidence we cannot tell 
whether these physics have any valuable action, or whether, 
as one strongly suspects, they are mere gingerbread pills. 
The crucible-steel maker is very secretive about his mix- 
tures; it is doubtful whether we would be much wiser 
than now if he told us frankly all he certainly knew 
about them. 

As regards the quantity of charcoal to be added to pro- 
duce steel of given carbon-content, I can give no sure 
rules. Probably from 60 to 75 % of the carbon of the char- 
coal is taken up. The charge may take up probably not 
more than 0.25 % of carbon from the walls of a new com- 
mon graphite crucible, and probably not more than 0.15 % 
from those of an old one. In a coke-clay crucible the 
charge may gain a little carbon (say 06 %) from the cruci- 
ble, but usually loses, say up to 0.23%. Spiegeleisen, 
ferromanganese and oxide of manganese, and long and hot 
killing, increase the absorption of carbon (see § 369). 

§ 305. Untrormiry.—Clearly, the percentage of carbon 
in the ingot depends not only on that in the charge, but 
on the proportion of rust and scale; on the tightness of 
the crucible; on the degree to which the graphite or coke 

of its walls are exposed to the charge, and thus on the 
age of the crucible and the amount of corrosion which it 
undergoes during melting ; on the temperature ; and on 
the length of melting and killing. So great is the un- 
certainty thus introduced that a well-known steel-maker 
informs me that, with like charges, the percentage of 
carbon in the ingot may vary from 0.80 to 1.50%. This 
seems to me rather an exaggeration, and the statement of 
another and very eminent crucible steel-maker, that the 
carbon of the ingot may vary by from 0.15 % to 0.20% 
either way from the point aimed at, seems nearer the 
mark. 
Taking considerable numbers of heats at random, I 

found that, in the Bessemer process, the greatest deviation 
of the carbon-percentage from the average was usually 
from 0.01 to 0.03 % for soft steel, and only 0.04 % even for 
rail steel made from remelted pig. For open-hearth steel 
the maximum deviation was about 0.07 % to 0.08 %.* 
Doubtless the deviations would be somewhat greater in 
making highly carburized steel such as the crucible pro- 
cess usually produces: but, allowing for this, it is prob- 
able that the variations between the different ingots of a 
single heat in the crucible process is considerably greater 
than that between different heats of either the Bessemer 
or the open-hearth process. 
With regard to silicon the crucible process stands at a 

still greater disadvantage, to judge from the experiments © 
of Table 179, and from our general knowledge of the sub- 
ject. Ifound the range of variation of silicon in Bessemer 
steel in no one series over 0.015 %, and in one series it was 
only 0.009 %. 

§ 366. In THE MiTIs PRocEss Nobel's petroleum fur- 
nace (Figure 155) is used. Itrunsonly one shift at a time ; 
four crucibles are placed in the furnace, two in the mid- 
dle and two in the hottest chamber. As actually practiced 
at one works, the charge consists solely of wrought-iron 

a Trans. Am. Soc. Mining Eng., XV. p. 347, 1887, 



more or less steel scrap and even cast-iron for harder 
products. 

The furnace is fired the night before melting: by seven 
the following morning the first heat of two pots in cham- 
ber @ is melted. This ascertained by inserting a rod 
through the cover of the crucible a cold ingot said to 
be of ferro-aluminium (say enough 8% ferro-aluminium to 
introduce .05 to .10 % of aluminium) is introduced through 
this same hole, the lid of the furnace melting-hole having 
for this purpose alittle hole immediately above the crucible, 
usually closed. After about three minutes the metal is 
stirred vigorously witha little ironrod. After two or three 
minutes more the cover of the melting-hole is removed, 
one crucible is drawn, then the cover is replaced; the 
crucible uncovered ; the abundant black glassy slag, full 
of shots of metal, swabbed up (I am told that sometimes a 
quart of it is removed), and the metal teemed. Then the 
second crucible is drawn in like manner. Then the two 
crucibles from the middle are transferred to the hot 
chamber a, and two cold ones previously filled placed in 
the middle chamber a’. From this time on a pair of cruci- 
bles is drawn about every 75 minutes till say 5 P. M., 
making 9 heats per shift. Table 172, and §§ 359,360 give 
further data. Table 177 gives the actual time of certain 
parts of the operation by my own observation. 
Watch in hand, I noted that this transferring the cruci- 

bles from one chamber to the other, and charging fresh 
ones occupied 60 to 65 seconds for each furnace, ex- 
cluding the time occupied in getting ready. To transfer 
a crucible from one chamber to the other took fifteen 
seconds, counting from the time of uncovering the first 
to that of covering the second chamber. The sliding 
covers of the melting-chambers permit very rapid move- 
ment. ; 

TABLE 177.—TIME OF OPERATIONS IN THE MITIS PROCESS, 

I II III. | IV. 

PSO MIAN CRAIBON. ..<.obosies vive cocchaceccces esos SIO Nice cnenseens -v 7” 
CE OMIM cn so ce cculinadacdauvecctuscesiias coos eT Nina. sccm see's —F QW 
Melting-hole uncovered...... * 0 0” 0’ 0” vy Oo” DE  iviiccvieaceicn 

Roca can 5 cou seers lolcetscet eae We Bet caiccee pert oecnweccoeuldcecescensce 
Melting-hole closed... .........|..2...-.seccleces s<arbnlerePemaiecis/calacare 0 10” OY 7” 
Crucible in teeming tongs....| 0/ 12” 0’ 30” Y 20” Ce” Vecekeeenn nes 
Teeming begins.............. 0’ 30” 0 50” O 45/ 0 54” 49” 
TORI EINE... 6incaeensane 1’ 40” V 45” I 55/ V 47” 1 28” 
Number of flasks teemed.....|............ 8 5 12 5 

Though it was nearly two minutes from the time of leav- 
ing the furnace to teeming into the last flask, the whole 
charge seemed to run out, leaving the crucible surpris- 
ingly clean and not badly corroded. 

The quieting effect of the ferro-aluminium is very 
marked, and more sudden than that of ferro-silicon in the 

open-hearth process. Watch in hand, two and a half 
minutes after adding ferro-aluminium to a charge, which 
was boiling gently, I found it almost absolutely quiet. 
Poured within three or four minutes of this observation 
it lay perfectly quiet in the crucible and mould, much 
like cast-iron. Examining it later I found it extremely 
tough. 

But, while the addition of ferro-aluminium quiets an 
almost carbonless charge effectively, there has been great 
trouble in getting solid castings of steel of about 0.25 per 
cent. of carbon, and the use of ferro-silicon for this pur- 
pose is contemplated. This accords with -Davenport’s 
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observation (p. 87, foot note°), that the addition of ferro- 
aluminium, while it thinned non-carburetted iron, seemed 
to stiffen carbutted steel. 

Hatchets cast by this process and wholly unforged are 
now selling in this country. Their polished surfaces 
show only a moderate number of blow-holes. But the very 
soft Mitis-castings are indeed remarkable. The-neck of 
one of these, which contained 0.14 per cent. of carbon and 
0.24 per cent. of silicon*, which had not been annealed, and 
which was said to have been made from horse-shoe nails, 

was ;3," x 2” and about 24 inches long. Fastening one end 
in a vise, I twisted the neck two complete revolutions (of 
360°) before it broke. Nicked and broken with a sledge 
without heating, its fracture was fine crystalline ; forged, 
cooled, nicked and broken, its fracture was extremely, 

indeed extraordinarily, silky, more like that of copper 
than that of iron. In both cases serious blowholes ap- 
peared. 
The natural field for Mitis castings is to replace castings 

of common malleable-iron. 
They are necessarily more costly, and actually, so far 

as my observation goes, much more liable to contain 
serious blowholes than malleable castings are. My 
inquiries among those who have used Mitis castings 
corroborates my own experience, that they are as yet 
very untrustworthy. Besides the serious and often fatal 
blowholes, there is much variation in shrinkage, so that 
the castings often fall short in finishing, and many of 
them have hard spots. On the other hand, they are in- 
comparably tougher than malleable castings. 

Thus the Mitis process has gone a step beyond the 
forms of the crucible and open-hearth processes hitherto 
used, in producing extremely tough castings, almost free 
from carbon: but it does not seem to have overcome the 
chief obstacles which the production of castings, hard or 
soft, by these processes has met, the liability to blowholes, 
uncertainty as to contraction, and heterogeneousness, 
whether from segregation or imperfect mixing. Nor do 
I see that it is more likely to overcome these difficulties 
than the processes with which it competes, while the very 
nature of the castings which it habitually produces tends 
to exaggerate them. 

Mitis castings, then, seem tocommend themselves for pur- 
poses where extreme toughness is so necessary as to com- 
pensate for greatly increased first cost, and where failure 
owing to presence of large cavities will not lead to serious 
consequences. They are used for the armatures and field- 
magnets of dynamo-electric machines, thanks to their 
extremely low magnetic retentiveness, due, of course, to 
their purity. 

Their price, depending greatly on their size, shape and 
number, isnot often much below 12 cents per pound in this 
country ; that of small malleable-iron castings of usual 
simple shapes is commonly between 4 and 6 cents per 
pound. 

On pages 87 and 88 I gave reasons for doubting that 
soft Mitis castings contained any appreciable quantity 
of aluminium; none had been found in them, and it 
seemed like to oxidize and scorify instantly. Ifaluminium 
remained unoxidized in any of these castings it would be 

a Ihave to thank Messrs. Hunt & Clapp, of Pittsburgh, for kindly analyzing this 
casting for this work. 

4 

° 

‘i 
8 
4 
is 

4 
5 
* 



312 THE METALLURGY OF STEEL. 

in those which are highly carburetted, the carbon, of | crucible and react on its walls, and later on the gradually 

course, tending to prevént the oxidation of other elements! accumulating bath of molten metal. The first action of 
present, aluminium included. Buta careful analysis in| this slag on the metal should be strongly fining, tending 
Drown’s laboratory, by a method which this eminent| to oxidize carbon, silicon and manganese. As the slag- 
chemist has devised and believes trustworthy, failed to | level is gradually raised by the accumulation of the molten 
detect more than 0.02 per cent. of aluminium in a tool-| metal beneath, the slag corrodes ring after ring of the 
steel high-carbon Mitis casting, to which the usual dose | crucible-walls, exposing their graphite or coke to the 
of ferro-aluminium had been added. The analytical | rising underlying metal, which absorbs carbon voraciously. 
method is of such a nature that this result indicates that | The fining action should thus weaken rapidly as the slag 
not more than 0.02 per cent. of aluminium was present ;| grows acid, through absorption of silica from the crucible, 
while it isnot unlikely that a considerable part of this 0.02}and through the reduction of its oxides partly by the 
per cent. consisted of substances other than aluminium. | metal’s carbon and silicon, partly (in case of strongly 
Iam informed that the Mitis process is in actual use in | graphitic crucibles chiefly) by the carbon of the crucible. 

five American works, in four different States ; in Sheffield, |Thus, fining probably soon gives way to carburization, 
in France, and in Belgium’. the carburized metal reducing and absorbing silicon* from 

the now acid slag, and from the acid crucible-walls, from 
these probably the more readily the more silicious the 
clay which composes them. 

The net result, under usual conditions, as indicated 

by our experimental data, is that in graphite crucibles, 
the metal gains in carbon (usually by from 0. to 0.25%), 
and in silicon (usually by from 0.05 to 0.20%); that, if 
spiegeleisen or ferro-manganese is charged before melt- 

§ 367. THE cost of the crucible process is roughly 
estimated in Table 178. The cost of the materials varies so 

widely, according to their purity, that any assumed cost 
would be more likely to mislead than to instruct. It is, 
therefore, left blank. 

TABLE 178.—EsTIMATED Cost OF MAKING 100 LBs. STEEL BY THE CRUCIBLE PROCEsS. 
SPECIAL CHARGES ONLY. 

Pittsburgh | New Jersey 
| « gas | anthracite process a, |ing, much of its manganese is slagged, and the absorption 

| - of carbon is increased very greatly, rising even to nearly 
Binterinl, 208 Deaf bron mccondinn tO MGR. ob. 5.65 5 cen sicwinedsvinsessoneswesdasateescsosnes 2% (numbers 31 and 41), and that of silicon greatly, rising 
Fuel. 100 Ths. — —. 3 en per 76 cea $0.04 aaa chibeleweemereaene se sometimes to nearl r 0 50% (numbers 2() and 39) when 

230 Tbs. anthracite @ $4.25 per 2,240 fbs.|............. -. OB: Bass, cisceuunes +t A oe 
87 ibs. petroleum @ 5 cts. per ee re | $0.60 ($0 19)b 4 y P : : ie : 

LAOr. oo eos ecveseeecestcoes esteeesettiee 28 wi 3a about 3.5% of ferro-manganese is added ; and that if oxide 
PITS 6 von cee cn ben sce cceks cen sseneebeenes es 0 ‘ J -1f ° > ‘i 

Crucibles.. . ...-----.+ Rececivuneher oid 22 | 45 of manganese is charged, part of its manganese is some- 
Moulds, charcoal, sundries....................- .03 03 | .03 c - 

——-— - —|——_— | —_ _-__ e duced ¢ absorbe e metal. = times if not usually reduced and absorbed by th tal 
Total, excluding material .................. $0.58 $1.01 $1 51 ($1 15)b 

a For comparison with the other processes the steel is supposed to be cast in common in- 
got-moulds. I assume that the puller-out’s labor is half greater than in anthracite and gas 
furnaces, but that in other respects the labor requirement is the same for all. To allow for 
mouldiny, and for teeming many small castings by the Mitis process, the cost of labor should 
be increased considerably. 

b Supposing that crude oil at $0.016 per gallon is used. 

The more highly carburetted the crucible-walls, the greater 
will be the net absorption of carbon, manganese and sili- 
con. 

In clay crucibles the charge either loses carbon (say 
up to 0.23%) or gains but slightly (say up to 0.06%), while, 
if we may trust our scanty data, gaining but slightly in 
silicon, unless manganese or its oxide be present. 

If the charge contains charcoal or graphite, this both 
carburizes the metal during heating to the melting point 
(probably most of its carbon is absorbed by the steel), 
and greatly shortens and weakens if it does not eliminate 
the fining period, by protecting iron and manganese 
from oxidation, and by reducing at least a part of their 
oxides. 

If, on the other hand, oxide of manganese is charged, 

it tends to intensify and prolong the fining, to post- 
pone and enfeeble the carburization, opposing the action 
of the charcoal. 

Risking repetition, let us now take up the behavior 
of silicon, carbon and manganese separately. 
THE ABSORPTION OF S1Ltcon.—Unless basic crucible be 

used, the steel always takes up silicon, the proportion 
absorbed in general increasing, 

A, with the proportion of graphite or coke in the cruci- 
ble walls ; 

In France graphite crucibles now cost about four cents 
per pound of steel which their normal charge contains. 

But the crucibles made by Muller of Paris, have in some 
works an average life of from seven to nine heats in case 
of hard, and from five to six in case of soft steel. They 
contain about 50% of carbon. 

THE CHEMISTRY OF THE CRUCIBLE PROCESS. 

$ 368. The following sketch, while partly speculative, 
is in large part based on and in harmony with the results 
of practice and of the experiments detailed in Tables 179 
and 180. 

The charge contains initially a moderate quantity of 
oxygen as rust, scale, and the slag of weld-iron. This, as 
well as the trifling quantity of atmospheric oxygen 
initially present. and free oxygen and the oxygen of any 
carbonic acid or aqueous vapor which may enter by leak- 
age or diffusion, should tend to form oxide of iron and (if 
the charge contain spiegeleisen or ferro-manganese) of 
manganese. ‘This tendency is opposed by the carbon of 
the crucible-walls, which, especially in case of new gra- 
phite crucibles, tends to take up the free oxygen and to 
reduce the carbonic acid present. 

The metallic oxides, melting first to a very basic, cor- 
rosive, oxidizing slag, should collect at the bottom of the 

a From a basic slag iron may be reduced, as is indicated by numbers 82-4 of Table 

180. Thefusion in this case occurred in limeless magnesia crucibles. Ferric oxide 
and lime were added to the charge in the proportions 225 ferric oxide to 100 of lime. 
The iron remaining in the resulting slag corresponded to only 153 of ferric oxide to 
100 oflime. The slag can hardly have received lime, and it can hardly have lost iron 

except by reduction to the metallic state. This view is favored by the presence in 

the slag of many globules of iron, some visible to the naked eye, others microscopic. 

There is, unfortunately, a possibility that the apparent reduction of iron may be 

due to heterogeneousness of slag, as Brand states that the slag was sintered rather 

than molten, and that its color was not uniform. a Private communication, The U. 8. Mitis Co., Jan. 7th, 1889. 
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B, probably with the proportion of carbon in the metal 
itself ; 

C, with the length of killing ; 
D, with the proportion of metallic (¢.e., unoxidized) 

manganese present 5 
£, the addition of oxide of manganese, however, prob- 

ably usually diminishes the absorption of silicon. 
A. The Influence of the Proportion of Carbon in the 

Crucible- Walls.—In the perfectly carbonless crucibles, 
43 to 47, and in the clay crucibles with only 5% of coke, 
48 to 52, wrought-iron takes up almost no silicon, and 
steel relatively little; with 28% of carbon or more in the 
crucible walls the absorption of silicon is much more 
marked, amounting on an average to something like 
0.30% in the usually manganiferous charges of Table 179. 
Fur ‘er increase in the proportion of carbon present in| 
the crucible-walls seems to increase the absorption of 
silicon very much more when the charge itself contains | - 
but little than when it contains much carbon. Thus we 
find relatively little increase in the silicon-absorption by 
high-carbon steel as the carbon content of the crucible- 
walls rises from 28% to 39% in numbers 4 and 5 ; from about | 
40 to about 50% and again to about 70% in numbers 12-13, 
24-25 and 16-17. Yet these same increments in the 
carbon-content of the crucible-walls increase the silicon- 
absorption greatly when the charge is wrought-iron, as 
Table 181 shows : 

TABLE 181.—ABSORPTION OF SILICON AS AFFECTED BY THE PROPORTION OF CARBON IN THE 
CRUCIBLE-WALLS, 

Carbon content of crucible-walls, Z.......... «+ 0 40+ 50+ 70+ 
Cra mmon, 

Absorption of Silicon by wrought-iron, %....... 0.006 0.06 0.18 0.29 = 0.28 
TRE FR I 10 boo kbc cvcesecevenececesers 44 14 26 18 22 

The following explanation seems to cover the ground 
fairly. The reduction of silicon is probably effected by | 
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B. The influence of the proportion of carbon in the 
metal on the absorption of silicon is illustrated in Table 
182. Here we note that a.charge of steel in general takes 
up much more silicon than one of wrought-iron ; and that 
when the carburetted ingot resulting from the fusion of 
wrought-iron (in which much carbon is always absorbed) 
is again melted, more silicon is absorbed than in the 
fusion of the wrought-iron itself. This for reasons given 
in A. An exception seems to occur in numbers 16 and 
18. Whether this is due to the fact that in these experi- 
ments the crucibles were perforated, thus introducing 
the oxidizing fire-gases, probably to different degrees in 
the two cases, or to some other and unnoticed factor, I 
cannot say. In a Mitis casting, said to be made from 
melted horse-nails, Hunt and Clapp found 0.24% of silicon 
with 0.14 of carbon; but how much of this came from the 

TABLE 182.—INFLUENCE OF CARBON-CONTENT ON SILICON-ABSORPTION. 

First Gain of Si.%... .....] .34 28 33 
Steel............4. | ‘Seton. | Wesabe. Dada abawen 12 16 | 24 

First ,GainofSi.% ........ .06 i) a 
Wrought-Iron. Fusion. )Number.............. Seis ne 26 

ees Second ) Gain of Si.%.........|  .18 33 19 
Fasion. ( Number............26 15 19 7 

crucible-walls and how much was introduced with the 
ferro-aluminium, I know not. 

C. The influence of the length of killing is illustrated 
in Tables 180 and 183. In the first and third sets of the 
latter table there is an actual loss of silicon in melting 
down, but the gain during killing is invariably continu- 
ous (except, of course, in case basic crucibles are used). 
This may be referred to the progressive acidification of 
the slag, already pointed out, which makes the reduction 
of its silicon more easy ; and to the higher temperature 
|during killing, which, raising the affinity of carbon for 

the carbon of the metal and that of the crucible-walls; oxyeen relatively to that of silicon, favors the reduction 
jointly, but chiefly by the latter, thanks to the much 
more intimate and extended contact of the graphite with 
the acid and easily reduced silicates of the walls, than of | 
the steel with the supernatant slag. (Needless to say, the) 
presence of the molten steel is essential to this reduction 
of silicon, cf. § 61, p. 36.) Thus we note that when even 
highly carburetted steel is melted in carbonless crucibles | 
(Nos. 43-7) the absorption of silicon is very slight, from 
.04 to .11%. But in order that the silicon reduced from | 
the walls and absorbed by the metal should remain in the 
metal, the latter must contain a fair proportion of carbon. | 
Now, the metal takes up carbon from the crucible walls 

to a degree which probably increases rapidly with their 
proportion of carbon. Buta given absolute absorption of 
carbon from the crucible-walls has a vastly greater rela- 
tive effect on the carbon-content and consequent silicon- 
reducing power of metal initially almost carbonless, say 
wrought-iron, than on those of initially highly carbur- 
etted metal: e.g., an absorption of 0.25% of carbon in- 
creases by 400% the carbon-content of metal holding 
initially but 0.05% of carbon, but that of metal with 1.00 
of carbon by only 25%. Add to this the fact that the ab- 
solute absorption of carbon seems in general to be de- 
cidedly greater with charges of wrought-iron than with | 
those of steel. 

Probably more silicon is absorbed from the walls of new 
than of old and partly decarburized ones (cf. § Absorption 
of Carbon, 369 A). 

of silicon from slag and crucible by the carbon of crucible 
and steel. : 

TABLE 183.—INFLUENCE OF LENGTH OF KILLING ON SILICON-ABSORPTION. 

eat 
Wee. 2b TONG BIG n 60:8 cence 38 on... | 40 j 45 46 
Length of killing ......ccccce 15 mir. |thr.45 min. 3hr.15min. 45 min. 7 ie. 
Gain of carbon, %............. 01 33 | 22 | —.19 — .22 
Gain of silicon, %.........c0e- +.05 49 65 | +.063 + .11 

Graphite crucible. Pure clay crucibles. 

D, H. The influence of manganese is shown in Table 
184; here in each case the addition of ferro-manganese 
increases the absorption of silicon, and in two cases very 
greatly. The addition of oxide of manganese, however, 
diminishes the absorption of silicon. Thus, in numbers 
20 and 21 (Table 179), in which 14% of oxide of manganese 
is added to a charge of weld-steel, only 0.154 of silicon is 
absorbed ; while 0.28 and 0.31% respectively are absorbed 
in the parallel cases numbers 15 and 17, in which oxide of 
manganese is omitted ; indeed, in cases 12, 13, 24 and 25 
of Table 17°, in which like steel is melted without oxide 

of manganese, the minimum silicon-absorption is 0.26%, 
in spite of the lower carbon-cuntent of the crucible walls. 
TABLE 184.—INFLUENCE OF MANGANESE ON THE ABSORPTION OF SILICON AND OF CARBON. 

TR I iaik knkase sncsecenecascscewisdivs 4 | 33 5 6 12 30 
Absorption of { eee Ee eee Th sess: -+-.23]...... a ee 

Silicon, #.. = ‘“* with ferro-manganese.....|......| +.48]...... +.44!...... +.39 
Absorption of § * SF WCE waa. cenecsestsa cade —.15}......| —.05}...... +.25}..... 
Carbon, %.. _ ‘* with ferro-manganese...../.. .. 1.25) ...... =O MINS cee. < +1.47 

Absorptionof/ ‘ i ee —.02).. ...| +--.08)..... —.02}...... 
Manganese,zj ‘ “* with ferro-manganese.....|...-.. 80)... 02. —.28]...... —.56 

Carton in) CHUCiBIA WMI, Boi sco ccnwivsasindsccceesies B+ 39+ 40+ 
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Ledebur, with har dly his usual acuteness, believes that. 

manganese increases the absorption of silicon by increas- 
ing the steel’s affinity for this metalloid, pointing out 
that if the excess of silicon in number 6 over that in 
number 5 were due to the deoxidation of silicon in 6 

(Table 179) by the reaction 

2Mn + SiO, = 2MnO + Si. 

Then (0.44—0.23)=2335 =.825% more of manganese should be 

oxidized in 6 than in 5, while actually only 0.26 + 0.03 = | 
0.29% is. So*, too, if the manganese simply protected the 

silicon from oxidation by itself taking up the oxygen. 
present, .825% of manganese would be needed to lessen the 
oxidation of silicon by .44—.23 = .21%. 

Without denying that manganese may have such a/| 
tendency to aftract silicon to iron, I may point out that, 
the manganese-content of 6 exceeds that of 5 by an amount. 
which seems hardly large enough to attract so much more 

silicon; and, further, that simpler explanations are at 
hand. 

shank asseatalad manganese may affect silicon-reduction in| 
several ways: 

1, favorably, by directly reducing silicon from slag or | 

crucible-walls by the reaction just given ; 

2, favorably, by combining with oxygen which would 
otherwise have attacked silicon ; 

, favorably, by increasing carbon-absorption. The 

tasitie ferromanganese, melting early, gives rise to a 
highly manganiferous corrosive slag. This eats deeper | 
into the crucible walls and exposes their carbon more | 
fully to the rising molten steel, which thus absorbs more 
carbon than in case of non-manganiferous charges with | 
their less corrosive slags. 
184 the carbon-absorption is very much increased by the 

| D, usually slightly with the length of killing, in case 

| 

Note that in each case in Table|can be traced ina rough way in Table 185. 
explanation. 

Of these actions (of which the last is probably relatively 
unimportant) the fourth should be strong relatively to the 
others when the proportion of manganese-oxide is very 
large. 

While one could hardly foretell confidently the net 
effect of manganese under new conditions, it is not sur- 
prising that the first three outweigh the fourth considera- 
tions, and lead to a net increase of silicon-absorption when 
a moderate quantity of ferromanganese is charged in 
varburetted, well-closed crucibles, in which only a 
moderate quantity of manganese is likely to be oxidized ; 
and it is very natural that, when manganese-oxide is 
charged as such, the first two actions being thus elimi- 
nated, and the fourth pronounced, the silicon-absorption 

should be diminished, as in numbers 18 to 21 of Table 

1179. 

§$ 369. THE ABSORPTION OF CARBON, much more variable 

than that of silicon, increases 

| A, with the proportion of carbon in the crucible-walls ; 

B, with the proportion of metallic manganese present ; 

C, probably with the proportion of oxide of manganese 
present ; 

graphite crucibles are used ; 

E, probably with the temperature reached, in case 
graphite crucibles are used ; 

| F, the carbon of charcoal or graphite added is in large 
part absorbed by the metal. 

A. The influence of the proportion of carbon in the 
crucible-walls, often masked by that of other variables, 

It needs no 

‘TABLE 185.—INFLUENCE OF THE PROPORTION OF CARBON IN THE CRUCIBLE WALLS ON THE ABSORPTION OF CARBON BY THE METAL. 

Steel. § Namber in Table 179...... 45, 43 48 51 40 
*?) Gain of Carbon.. . from —.19| to —.45 from—.08) o — .23 +.22 

WwW sane § Number in Table 179. | Re 
Iron. (Gain of Carbon.........'+.006  |......... 

Percentage of Carbon in Crucible-walls, 

addition of manganese. Now, this excess of carbon 
naturally reduces silicon vigorously from both slag and 
crucible walls. In harmony with this view is the fact 
that, in numbers 41-2 of table 179, the absorption of carbon 
is very much and that of silicon decidedly greater when 
the ferromanganese is charged before, than when it is 
charged after melting. In Ledebur’s view one might ex- 
pect the reverse, since, when the manganese is charged 
after melting, the resulting steel is the more mangan- 
iferous and should attract silicon the more vigorously. 

4, Unfavorably, the oxide of manganese charged as 
such, or formed during fusion, directly increases slag- 
basicity, thus opposing the reduction and favoring the 
oxidation of silicon. 

5, Favorably, the corrosive oxide of manganese, attack- 
ing the crucible walls, increases the quantity of slag, so 
that a given reduction of silicon per 100 of slag means a 
greater silicon absorption per 100 of steel. 

a The numbers which I give here differ slightly from Lede sbur’s, but not enough 
to affect the argument. 

4 34 13 BC | 2s | 6 | 17 
+-.02 |from —.15} to +.06 |from +.08) to +. 25 from — 04 » 2 OE Bivoas so sins lvcae an eee 
rekieuoll lepebskubolenesknsewn 23 
ce Mekehlip sean seeeiotnpacdecs cog» to +20 from 4.07! to +23 saat hse to +.67 

——__—~-- 

50 2+ 2 40+ | 7O+ 

Very experienced steel makers assure me that the 
charge may take up 0.25% of carbon from a new pot, but 
not more. This agrees with the data for normal condi- 
tions in Table 179. Here 0.25% is, with one exception, the 
greatest carbon absorption when the final proportion of 
manganese is below 0.83%, and when the crucible walls 
contain less than about 70% of graphite. 
Thanks to the progressive decarburization of its walls 

(which doubtless extends for an appreciable distance be- 
yond their inner faces), the crucible naturally imparts 
more carbon to the steel (and hence more silicon) during 
the first than during later fusions. This effect is readily 
traced in numbers 58 to 60, 61 to 63, and 69 to 71 of Table 
179, and is well known in practice. It is, perhaps, inten- 
sified, as Boker * points out, by the fact that in teeming 

a Wedding, Darstellung des Schmiedbaren Eisens, p. 678. Boker further points 

out that, thanks to this protection of the crucible-walls, the slag formed in a sec- 
ond and third melting is less able to take up silica from the walls, hence is more 

ferruginous and hence tends the more to oxidize the carbon and silicon of the un- 

derlying metal. While one may not speak positively without experimental evi- 

dence, he seems to me to exaggerate this protective action of the residual slag. 
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some of the slag adheres to the crucible walls. During 
the following heat this slag to a certain extent protects 
them, if not after fusion is complete, at least during 
fusion, from the action of the early-formed corrosive slag. 

B. The influence of the presence of manganese is shown 
in Table 184. It is probably due chiefly to the corro- 
sive action of the oxide of manganese formed during 
and after fusion, which exposes the carbon of the crucible- 
walls more fully to the molten metal ; in part to the pres- 
ence of this oxide of manganese, which, by its affinity for 
silica, favors the oxidation of silicon instead of carbon by 
what oxygen is present, and opposes the reduction of 
silica at the expense of carbon ; and in part to the fact 
that the manganese unites with oxygen which might 
otherwise have attacked carbon. 

C. Oxide of manganese, charged as such, should for the 
first two of these reasons favor the absorption and reten- 
tion of carbon, while favoring decarburization, by tending 
to be reduced at the expense of the carbon. We note that 
from 0.11 to 0.42 % of manganese is reduced from the 
oxide of manganese charged in numbers 8, 20, 21 and 52 
of Table 179. . 

D. Influence of the length of killing.—Prolonging the 
killing should, on the one hand, tend to increase the car- 
bon-absorption by prolonging the period of contact of 
steel with the carbon of the crucible-walls ; on the other 
hand, the rise of the temperature during killing should 
favor the oxidation of carbon at the expense of silica and 
oxide of manganese. The former action should be most 
powerful in strongly graphitic crucibles, the latter in 
crucibles holding but little carbon. Further, the pro- 
gressive increase in the silicon-content diminishes the 
steel’s solvent power and probably its affinity for carbon. 

We seem to find these expected results in a rough way. 
Thus, in the Mitis process, in which killing is extremely 
brief, I am informed that only about 0.05 % of carbon is 
taken up from a new crucible and less from old ones. I 
have already stated, however, that a casting selected at 
random and made from horse-nails held 0.14 %. In current 
American practice (in which, however, more highly gra- 
phitic crucibles are used) we have seen that as much as 

_ 0.25% of carbon may be taken up. Again, in Table 183, with 
our graphite crucible 105 minutes’ killing increases the 

steel, it should increase carbon absorption. The experi- 
ence of crucible-steel makers who use highly graphitic 
crucibles, indicates that the second influence outweighs 
the first. The higher the killing temperature the greater, 
so it is said, is the absorption of carbon. 

F. The proportion of the carbon added as charcoal or 
graphite which is absorbed by the metal, varies with the 
strength of the factors which favor carbon absorption, 
€. g., probably declining as the proportion of carbon pres- 
ent from other sources (crucible-walls, initial carbon-con- 
tent of the metal, etc.), increases, and as the quantity of 
oxygen from rust, manganese, oxides, leakage, etc., in- 
creases. A distinguished crucible-steel maker thinks that 
usually about 75 % of the carbon of the charcoal charged is 
taken up by the steel. 

Comparing numbers 66 and 67 of Table 179, we find that 
‘the addition of 250 grammes of graphite to one of two 
like charges increased the carbon in the resulting steel by 
about 272 grammes, which certainly goes to show that a 
very large part of the carbon of the graphite was ab- 
sorbed, though especially as commercial graphite is usually 
very impure, some unnoted variation doubtless exagger- 
ated the carbon absorption in number 67. 

§ 370. THE ABSORPTION OF MANGANESE.—lIn Table 179 
we find that while the manganese of ferromanganese or 
spiegeleisen is slagged to a considerable extent ; yet when 
highly carburetted crucibles are used manganese initially 
present in steel containing even as much as 1.52 % of 
manganese is but slightly affected (numbers 29, 32, 34 lose 
from nothing to .07 % of manganese); finally oxide of man- 
ganese charged as suchis in part reduced. This harmonizes 
fully with the role of manganese in influencing the absop- 
tion of carbon and silicon already given. First, metallic 
manganese promotes the retention of silicon and carbon 
in part by being oxidized in their stead, and the absorp- 
tion of silicon by being oxidized at the expense of this 
metalloid ; next, oxide of manganese in part lessens the 
net gain of these elements by being reduced at their 
expense. 

When the charge contains spiegeleisen or ferro-man- 
ganese, as these substances are much more fusible than 
the rest of the charge, the first formed bath of molten 
metal may contain 60 %, 70 %, or even more manganese. 

carbon-absorption, but when the killing is prolonged to) Its richness in manganese favors the rapid oxidation of 
195 minutes, the carbon-absorption again falls off. In 
Table 180 the carbon-absorption in carboniferous crucibles 
slackens as killing is prolonged, while in carbonless cru- 
cibles we have a continuous loss of carbon. Number 84 
forms an exception: some coke fell into the crucible 
probably. 

Finally in numbers 9 to 11, in which the metal is initally 
nearly saturated with carbon, as the silicon rises from 
.58 to .76 and to 1.07 %, the absorption of carbon first dim- 
inishes, then turns to a loss, and at least part of this loss 
very probably occurs during killing. 

E. A high temperature during killing, in that it in- 
creases the affinity of carbon for oxygen relatively to that 
of silicon and of manganese, should lessen the absorption 
of carbon; in that it increases the action of the slag on 
the crucible-walls, and thus the exposure of graphite to 

this metal, whose oxide is greedily devoured by the 
acid slag. But when we charge simply manganiferous 
steel, even if the manganese-content reckoned on the 
whole charge be the same, we do not get this early highly 
manganiferous metal bath and resulting oxidation of 
manganese, because the manganese and iron of the charge 
melt pari passu. When we charge oxide of manganese, in 
that we make the slag both basic and manganiferous, we 
favor the reduction of manganese at the expense of car- 
bon and silicon, and its transfer from slag to metal. 

Table 186 illustrates the very rapid slagging of manga- 
nese when a highly manganiferous iron is melted. In the 
first line we have the loss of manganese on melting a 
mixture of ferromanganese and weld-steel. The loss 
when the resulting ingot is remelted, given in the second 
line, falls below the original loss by a far greater amount 
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ane can readily be referred to the difference in the initial 

manganese-content. 

TABLE 186.—A MIXTURE OF FERROMANGANESE AND STEEL LOSES MUCH MORE 

MANGANESE THAN A SIMPLE MANGANIFEROUS STEEL MELTED ALONE. 

Loss of —.20 r On Melting Steel and Fe Trro-manganese. —.80 —.99 
Manganese } On Remelting the Resulting Ingot.. —.58 —.07 + .01 
Number in Table 500 Serer 50-1 334 28-9 

So, too, innumbers 41-2 of Table 179 we note that when 
ferromanganese is charged before melting, 1.05% of 

manganese is lost, against 0.62% when, all other conditions 
apparently remaining constant, it is charged after melting. 
Numbers 30-31 of Table 179 show that the slagging of 

manganese is increased by acidifying the slag. Other con- 
ditions being constant, a little fusible clay was added in 
30 but not in 31; in the former this addition exactly |. 
doubled the loss of manganese from the metal. 

Naturally, the oxidation of manganese charged in the 
metallic state will be less and the reduction of oxide of 
manganese greater in highly graphitic than in clay 
crucibles ; because the carbon of the crucible walls directly 
tends to reduce manganese, because it increases the steel’s 
carbon-content and its tendency to take up manganese and 
part with carbon, and because the abundance of carbon 
tends to reduce silicon from the slag, which thus becomes | 
the more basic and the readier to permit the reduction of 
its oxide of manganese. These are but three different 
faces of the same tendency. Table 187 illustrates the in- 
finence of the carbon-content of the crucible-walls on the | 

loss of manganese. 

TABLE 187.—INPLUENCE OF THE PROPORTION OF CARBON IN THE CRUCIBLE WALLS 

ON THE Loss OF MANGANESE. 

\ ak Oss a Mat inganese 
PIO as cake 

Carbon in Crucible-walls.... 5 

Steel 

During kilfing the loss of manganese should be much 
less than during melting, the molten metallic bath, if at 
first highly manganiferous, being constantly diluted by 
the fusion of the rest of the charge ; ; while both the higher 
temperature of the killing period and the accession of 

| x \Nickel. 

carbon from the crucible-walls favor the reduction of 
|manganese at the expense of carbon in highly carbonifer- 
ous crucibles ; with a high temperature the manganese 
‘may return from slag to metal (this occurs in number 75 
‘of Table 180, even though the crucible is not highly 
carburetted). With crucibles relatively free from carbon 
and with other conditions favoring, the slagging of 
manganese may continue during killing, as occurs in 38-9 
of Table 179. 

The effect of increasing the length of killing on the loss 
of manganese cannot be readily traced in the data at hand, 
being masked by that of other variables. In 38-9 of 
Table 179 lengthening the killing nearly triples the loss 
of manganese ;in numbers 72-5 of Table 180 it turns a 
loss into a slight gain. One would expect that prolong- 
ing killing would diminish the loss of manganese when 
highly carburetted ‘steel is melted in highly carburetted 
crucibles, and increase it under the opposite conditions. 

Sulphur, in the cases given in Table 180, increases 
gradually but constantly, being taken up perhaps from 
the pyrites of clay or graphite, perhaps from that of the 
fuel, very small quantities of sulphurous anhydride enter- 
ing the crucible. 

Copper increases very slightly in numbers 71-5 and 81.5-84 
of Table 180, as shown below, doubtless because concen- 

rated in a slightly smaller mass, owing to slight removal 
of other elements. 

NUMBER IN TABLE 180. 

Phosphorus. Cobalt.| "Copper. 
— —— 4 | 

72. Initial Composition.............. 0.049 | 0.092 0.223 
75. Final M06" ideaebnwowenes 0.047 | 0.094 0.224 
81.5 Initial RO er eleapaen 0.049 0.092 0.223 
REMERON Hh) ccs iceeseseee 0.050 0.097 0.043 

Phosphorus, in like manner, increases slightly when 
clay or graphite cruibles are used, but is eliminated 
gradually in basic crucibles. 

Nickel and cobalt once increase slightly, once decrease 
slightly. 



NOTICE. 

In the preceding pages we give a very valuable appendix to Howe's ‘Metallurgy of Steel,’’ carrying 

the work forward to the present time. 

This appendix and numerous corrections and additions made to the work since its appearance in the 

ENGINEERING AND MINING JOURNAL, will be found in the book, which will soon be ready for 

delivery. 
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MANGANESE-STEEL. — § 413. 361 

APPENDIX I 

SPECIAL STEELS. 

$413. MANGANESE STEEL.*—Since § 86, p. 48, was writ- j but is rapidly made brittle by cold-work, ductility being 
ten, Hadfield’s extremely important papers on manganese- | restored by reheating and quenching ; does not recalesce 
steel have very greatly increased our knowledge of this|during cooling; its density (sp. gr. 7°83 for manganese 
remarkable substance, discovered by him; yet much _ re- | 13°75), modulus of elasticity and (apparently) its rate of 
mains to be learnt. corrosion are about the same as those of common iron ; its 

Briefly, manganese-steel of the best composition, with | electric resistance is enormous, thirty times that of copper 
say 14% of manganese and not more than 1% of carbon, is|and eight times that of wrought-iron, but thrice as con- 
very fluid ; solidifies rapidly and with great contraction ;| stant with varying temperature as that of iron; it can be 
does not form blow-holes, but pipes deeply ; does not |magnetized very considerably temporarily, but only with 
seem subject to segregation; is forgeable, but welds|most extreme difficulty, and hardly at all permanently. 
poorly if at all. Naturally brittle, only moderately | Now to examine some of these points in more detail. 

TABLE 206,—MANGANESE-STEEL, Forgrp.—Hadfield. 

Composition. Physical properties. 

| In the ** natural state.” Air-toughened. Oil-toughened. Water-toughened. 
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Msc Sacne anne mes 3 a “f 14° te eID 150,080 44b 
Oe oh Leia wucel naepaek 1°15 “S40 14°27 “ teeming oe aN coe a ce eRe es eae 4500 | 46 tig 
Bins peeneernacemcaess| 115 ee OO rg Base oxi nance Be ee cake aaa a Oe hea tee 156,500 | 40 ; 
Bae! An diiace cc cuheeaae’ 1°10 32 11448 | « oO Se oes RO RRM ef RE URS Seo. a aac 141,120 | 37 
Bras iseatanrec ices ott $a 16 }15°06 | «© | «* 109.760 OPE. Stel tae socket 136,640 | 31 | 
MUS a sing igWUKGo sk Se See eaCes 14 "16 | 18°40 - 114,240 87,360 Bee ane ae tee taro ate 118,720 10 | 
ERR RIOR So 1°83 "96 | 18°55 ef ow RR ee hc th ne, epee A Ge Pere yee a ae 128,200 | 5 | 

WS as. a) meaeacge oneee as 1°60 26 eae |S e | 116,480 91,840 YE Seren NSS N do Pe ee a 132,160 4 
OMe kas beanie nas eouees | 1°90 “32 19°98 ; ‘ ln tc esinath amiereee mnie pe aee ceabca same tal benad seekers eet Ny kan | 51,520 0 | 
Bre awe teu casucutee: | 9°10 | +46 | 21-69 | « “ 80,640 76,160 12 73,920 u | 
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** Natural state’? means that the metal was simply cooled slowly after forging ceased. 
** Air-toughened”’ means that, after cooling, it was reheated to a yellow heat and allowed to cool slowly in the sir. 
‘+ Oil-toughened”* and ‘* water-toughened” mean that, after forging, it cooled slowly, was then heated to a yellow heat. and quenched in cold oil or water, ; : 
‘The fractures of bars with from 3 to 9% ot manganese were always coarse and granular: those of bars with more than 9% of manganese which had been water-toughened were silky and fibrous. 
The contraction of area of the water-toughened pieces is usually from 30 to 40%, 
a Lowest, highest and average results of twelve tests. 
b This piece is still unbroken. Hadfield, Journ. fron and Steel Inst,, 1888, II. ; Excerpt Proc. Inst, Civ. Eng., XCIIL., ILI, 1888, p. 40 et seq. 

strong, and with very low elastic limit, it is made extreme-|_ While, as already pointed out, the effect of small pro- 
ly tough and very strong and (under impact) stiff by| portions of manganese on the strength and ductility of 
quenching from whiteness, which neither cracks small}steel is probably slight, that of higher proportions is 
bars of it, changes its fracture (which before forging is|astonishing. Beginning at some point now unknown, but 
strongly crystalline), nor greatly raises its elastic limit ;| probably at about 2:57, further increase of manganese 

this, however, is greatly raised by cold-stretching, only to! diminishes both strength and ductility, while conferring 
fall on reheating. Test-bars stretch nearly uniformly, like|remarkable hardness. ‘This effect reaches a maximum 
brass, instead of necking like iron. It is so hard that it} when the manganese has risen to somewhere between 4 
can barely be machined, but is slightly softened by sud-|and 6%. With further increase the strength and tough- 
den cooling from very dull redness (F) ;” is not brittle at | ness both increase while the hardness diminishes slightly, 
blueness, nor (apparently) made brittle by blue-work, ‘the maximum of both strength and toughness being 

"Journ, fron and Steel Inst., 1888, II. ; Proc. Inst. Civ. Eng: XCILL, IIL, iss, reached with somewhere about 14% of manganese, the 
U.S, Patents 303,150-1: British Patents 200 of 1883, and 8,268 and 16,049 of 1884. i hardness still remaining so high that the metal ean hardly 

b It has been stated that manganese-steel is greatly softened by water-quench- | s 

ing. This, however, is anerror. Mr. Hadfield informs me that water-quenching | be machined. : 
makes it more pliable, but changes its hardness as measured by indentation, etc., | : Gg, ili fall 
very little. As the manganese rises above 15% the ductility falls off 



362 THE METALLURGY OF STEEL. 

abruptly, the tensile strength remaining nearly constant 
till the manganese passes 20%, when it in turn falls off 
quickly. The effect of these high proportions of man- 
ganese is obscured by that of the accompanying carbon, 
which rises unavoidably with the manganese. 

Steel containing from 4 to 6.5 4% of manganese, even if 
it has only 0°37¢ of carbon, can be powdered under 
«a hand-hammer, yet it is extremely ductile when hot. 
With 11¢ of manganese the metal after heat-treatment 

has an elongation of 224 and a tensile strength of about 

110,000 pounds per square inch, while with about 14% of 
manganese we have 51% of elongation in 8 inches and a 
tensile strength of 145,600 pounds per square inch. This 
eombination of strength and elongation is far greater than 

any other which I have met, better even than that of 
pickel-steel, with the exception of one reported instance 
of 25¢ nickel-steel: and I do not know how trustworthy 
is the authority which gives this case. 

Manganese-steel wire is reported with a tensile strength 
of 246,000 pounds per square inch. This, while good, is by 
no means remarkable, as wire with 344,9.0 pounds tensile 
strength hasalready heen described. (Foot note to page 33.) 

the strongest and toughest group of manganese-steels. 
Beyond these limits the influence of heat-treatment on 
tensile strength is not very clearly traceable in Hadfield’s 
results, but its influence on ductility persists till the man- 
ganese reaches about 18%. 

Within these limits reheating manganese-steel forgings 
to whiteness with slow cooling usually increases strength 
and ductility wonderfully, while, if quenching be sub- 
stituted for slow cooling, the increase of strength and 
ductility is simply marvelous, tensile strength being 
sometimes nearly doubled, and elongation jumping from 
2 to 44 G in one case. 

TABLE 207.—PRoperRTIFS OF MANGANESE STEEL AS AFFECTED BY Raprprty oF CooLtne. 
Tensile strength, pounds Elongation, 

per square inch. %Z in 8’, 
Quenched ‘in water at 202° Fr... uc. seccccvcscccwcese 53 32°38 

ey @ Re oh cans gen csv uphdsena seem 5ST to 63 89°8 to 50 
PUIPUEND BO | x 5.csicu sh ses 8onenasen eoeee 85 50:7 

These effects may be traced in Table 206, in which we 
note that, within the above limits of composition, oil- 
quenching gives better results than air-cooling, and water- 
quenching gives better still: while Table 207 indicates 
that cold water is a better quenching-medium than hot, 
and that sulphuric acid, represented as a. still better con- 
ductor, is better vet. 

Fig. 226 Fig. 227 Fig. 225 
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EXTENSIONS IN INCHES 

MANGANESE-STEEL UNDER 

Manganese-steel is benefited by forging, and some varie- 

ties of it are improved wonderfully by heat-treatment. 
Forging destroys the very marked crystallization of un- 

EXTENSIONS IN INCHES 

TENSILE-STRESS (HADFIELD). 

Indeed, it seems quite necessary to quench manganese- 
steel rapidly in order to give it any considerable value. 
Fortunately, pieces of moderate size do not crack on 

forged manganese-steel castings, and according to Hadfield; quenching: but in attempting to quench large pieces such 

increases their strength and ductility: but he gives us no|as armor-plates, in which the quenching-stresses would 
quantitative data on this point, as his transverse tests of | naturally be much greater than in small ones, Chatillon 
the east metal and the tensile tests of the forged are not|}et Commentry found great liability to crack. 
readily comparable. Indeed, the ‘‘natural state,”’ The improvement caused by quenching is partly lost on 
unquenched forgings of Table 206 seem surprisingly brit-| subsequent heating followed by slow cooling, such for 
tle, Even when containing as much as 21°69% of mangan- | instance as usually occurs after forging has ceased. Hence 

ese and 2°14 of carbon, manganese-steel can be forged. | it is usually loosely stated that the improvement caused 
But the engineers of Chatillon et Commentry, where man-| by quenching is removed be subsequent forging: but Mr. 
ganese-steel was tried for making armor-plates, report that | Hadfield informs me that his experience indicates that it 
even when hot it is so extremely hard that the difficulty | is not the forging as such that injures the metal, but the 
of forging it is prohibitory. If manganese-steel ingots|slow cooling which habitually follows forging (Cf. § 54 

are heated too strongly, they burst in forging. A, p. 34). The injury due to slow cooling may, however, 
Heat-Treatment.—Both castings and forgings are|be removed by again quenching from whiteness. Still, the 

strengthened and toughened by heating to a yellow or,| matter is obscure: for in this view it is hard to explain 
better, to a white heat, especially if then suddenly cooled. | why manganese-steel forgings are improved by heating to 

The higher the temperature (probably provided this is not | whiteness and cooling slowly. 
above bright whiteness), and the more sudden the cooling,| Heating and quenching, however, instead of increasing 
the more is the metal benefited. seems rather to lower the elastic limit, already unfortun- 

The effect of heat-treatment on the tensile strength and | ately low, and it is possible that it may thus injure rather 
ductility of forgings is very marked in case of steel con-| than benefit the metal for many important purposes (Cf. 

2. é. 

taining from about 12 to about 15 @% of manganese, 7. e.| Figures 226-8). 
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Under stress manganese-steel acts very differently from | it may be better, for others worse, that the elongation 
wrought-iron and carbon-steel. As Figure 228 shows, |should be distributed as in manganese-steel rather than 
manganese-steel with 125,000 pounds (56 tons) tensile| concentrated as in carbon-steel. But, while we may dis- 
strength may begin taking serious permanent set under| pute whether the toughness of manganese-steel of 25% of 
stress of about 35,000 pounds per square inch, so that in| elongation is on the whole greater or better rather than 
this respect it is little better than common soft steel with | less or worse than that of carbon-steel of like elongation, 
say 60,000 pounds tensile strength. ‘the important point is. that it is a different toughness, 

Moreover, the enormous elongations reported may be| which does not necessarily fit the metal for the purposes 
found later to have given a greatly exaggerated notion of|to which carbon-steel of 25% elongation is properly put. 
the metal’s ductility. A test-bar of iron or carbon-steel}| Thus, Stromeyer found that manganese-steel, whose 
undergoes a certain amount of elongation over its whole| elongation under tensile stress led him to expect that it 
length, but much of its elongation occurs just at and near|could be bent back and forth many more times before 

TABLE 208.—MANGANESE- AND SILICO MANGANESE STEEL SHOWN AT PARIS BY HOLTZER. (Cf. § 86, p. 48.) 

: & Tensile strength, pounds per square inch, Elastic limit, pounds per square inch. Elongation, @ in 7" Contraction of area, ¢, 
e | €% ea aca a pessoal - : : : eae at ae = = 
Z | FZ | | | | Oil-hard- Oil-hard- Oil hard- | Oil-hard- 
3) Se Natural state |Oil-hardened and Oil-hardened andj) Natural state | Oil-hardened and) Oil-hardened anc, Natural ened and ened and Natural ened and | ened and 
Zz we (torged), tempered, | annealed, (forged), tempered, | annealed, state, | tempered, | annealed, state, tempered, | annealed, 
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The ‘ natural state *’ pieces are simply cooled slowly after forging, 
The oil-hardened and tempered pieces are quenched in oil from about W, a low vellow, and slightly reheated, 
The oil-hardened and annealed pieces are similarly quenched, then reheated to very dull redness, say V, and cooled slowly, 
It is possible that the labels of tempered and anneaivd pieces have been misplaced in the show-case in certain instances, In Number $8 [ have transposed them, feeling confident that they have 

been thus misplaced, 
The compositions given are only rough guesses made at ny request by M. Brustlein, 

the point of rupture, where the metal ‘‘necks.’’ It is|rupture than wrought-iron and carbon-steel, was actually 
owing to this that the percentage of elongation of short iron | rather brittle when tested in this way, enduring only 7 

test-bars is so much greater than that of long ones. Man-|bendings when in its natural state and from 10 to 18 after 
ganese-steel, however, like brass, stretches more nearly | quenching from redness, while wrought-iron and carbon- 
uniformly over its entire length, without much necking. Its steel endured in four cases 20, 26, 12-5 and ¥1 bends. 
elongation would exceed that of equally strong carbon-steel | Again, the results in Table 209 show that, while the 
much less if measured over a length of 4th inch than if, | shock-resisting power of manganese-steel of 12°55% of man- 
as now, measured over 8 inches. Now, elongation is in-'ganese is much greater than that of the best. carbon axle- 
deed an index of toughness and ductility : but the relative | steel with which it was compared, yet in spite of its enor- 
toughness of different metals under given conditions can | mous elongation under static tensile stress, its ultimate 

be safely inferred from their elongations only when those | defection on rupture under transverse shock is less than 
elongations occur in like manner, For certain conditions} half as great as that of the carbon-steel. 
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As the elastic limit and. modulus of elasticity of man- 

ganese-steel are low, while its permanent set seem to 

increase ut normal rate under increasing load, its stiff- 

ness under shock is a little puzzling. We have here 
another instance of the discrepancies between ductility 
under statie stress and under shock. 

TABLE 209.—Errrct or TRANSVERSE SHOCK ON MANGANESE- AND CARBON-STEEL (HADFIELD). 

re . > : ; 
| Energy de- Sum of permanent deflections, inches, 
| veloped in | — -——— a 

| foot tons. |Special carbon-steel axle.) Manganese-steel axle. 

At the Sthblow.., So THSS5 24°55 S501 
= 10th * Niel nex eee : 66°18s 19°4038 

5) 
WO Oot eo | R4N501 + b00°248  s0z12 

| ' broke. j \ 

9 ‘ = 39°491 2th ** oe 17° oe . . | ‘ ° o* eee see ) broke, 

Bars 42’ in diameter and 4’ 6” Jong. on bearings 3 feet apart, were struck by a Z0-Th-ewt. ram, 
and reversed after each blow 

Cold-working intiuences manganese-steel greatly. Thus 

in drawing wire it is found necessary to anneal the metal 
by quenching from whiteness after every two draughts. 

As in ease of iron and ecarbon-steel, the stretehine which | 

occurs in tensile testing raises the elastic limit so that 

when again tested it equals the maximum stress previously 

applied (Cf. § 270, p. 213), ¢. ¢. while the first application 

of a stress of 50,000 pounds per square inch gives a strong 

permanent set, no further set arises on repetition of this 

same stress. But, unlike that of iron and of carbon-steel, 

the elastic limit of manganese-steel in the few cases which 

have been deseribed declines instead of rising during rest 
after stretching, so that in one case the elastie limit which 

had been raised to 56,000 pounds per square inch by a 
stress of that amount, fell in about two months to about 

49,000 pounds, distinct permanent set arising with this) 

stress. 

As regards friction the statements are not easily recon- 

eiled. On the one hand Mr. C. W. Hubbard is quoted as be- 
lieving that manganese-stee! has the very essence of ‘‘anti- 
friction *: on the other brake-blocks are said to ** bite” 

manganese-steel wheels much better than cast-iron ones, 

This certainly seems like blowing hot and cold. ‘The 

presence of grease in one case and its absence in the other 

may. however, cause the discrepancy. 
Compressive Strength.—Under a load of 224,000 pounds 

per square inch, blocks one inch long and 0°79-inch in di- 

ameter, of steel (A) with 10 and (B) with 15 to 20% of 

manganese, shortened (A) by 25% and (B) by from 10 to 134 
respectively. The compressive strength thus is lower 

than one would anticipate from the hardness proper. 

Structure.—The fracture of manganese-steel ingots is 

strongly crystalline, and is not changed even by strongly 

reheating and quenching, though this treatment strength- 

ens and toughens the metal. The crystalline structure is 

broken up by forging. The brittle group with 3 to 7°54 

of manganese, if cast ina 4-inch square mould, has strongly 

marked brittle needles about 1°5 inches long, normal to 

to the cooling surface, at the outside. 

heterogeneous mass of crystals. 

With 8 to 12% of manganese the fracture resembles that 
of ‘‘sealded’’ carbon-steel, and is completely covered with 

bundles of little, hard, and very tough needles normal to 
the cooling surface. 

With more than 127% of manganese the acicular struct- 
ure gradually gives way to a coarsely crystalline structure 
like that of coarse cast-iron. 

In the centre is a 

According to Hadfield, the fracture of manganese-steel 
with less than 13% of manganese has a peculiar burnished 
or polished appearance, especially if metal be very hot 

when cast. 
The ingot from which Holtzer’s manganese-steel, Num- 

ber 6, Table 208, appears to have been made has a most 
remarkable fracture, made up almost wholly of fine fibres 
like very fine cambric needles, normal to the cooling sur- 
face. and highly splendent. Seen through the glass show- 
case the central non-acicular patt looked fine hackly. 
Around the outside is a sub-acieular fringe about 0°12” 

deep. 
Pieces of the manganese-steel of numbers 8 and 9 of 

| 

_|Table 208 have, after melting in crucibles and_ rolling 
‘into bars, been ‘* converted,” 7. e. carburized, by the 

cementation proeess. Their fracture is very remarkable. 
‘There are long-bladed faces in it, recalling in a most 
striking way the prism-faces of crystals of hornblende in 
cerystalline rocks. 

NSegregation.—Hadtield detected no serious segregation 
in 16-inch square ingots containing 14% of manganese : 
but it is not clear from his statements whether his borings 

were so taken that they would have detected segregation 

had it occurred. 

Carbon-condition.—Manganese-steel, which by combus- 
‘tion showed 1°11% of carbon, gave stead 0°90% of carbon 

‘by Eggertz coloration test: as in case of carbon-steel, 
ithe coloration test showed less carbon in quenched than 
‘in slowly-eooled metal. This indicates that the carbon is 
‘in combination : whether its condition of combination re 
isembles that of carbon in carbon-steel remains to be shown. 

Magnetization. —Ex posed to a gentle magnetizing force, 
|wrought-iron is about 8,00) times as susceptible of mag- 
‘netization as manganese-steel, but as the magnetizing 

jf ree increases this difference diminishes greatly. A mag- 
‘netizing force of 10,000 C. G. 8. units produced in man- 
_ganese-steel an intensity of magnetism of nearly 400 C, G. 
iS. units, which is as high as the intensity commonly 
found in permanent magnets. This. however, was a tour 
de foree ; for practical purposes manganese-steel may be 
regarded as wholly unmagnetizable (Ewing). 

Preparation.—Manganese-steel is made by mixing 
molten iron, decarburized by the open-hearth or Bessemer 

| process, with ferromanganese in a ladle. It is less desir- 
| able to mix them in crucibles, because these are cut by the 
manganiferous slag. The steel usually contains about 0°57 
less manganese than the ferromanganese added would 
imply were there no loss. It gives off a strong sulphurous 
smell while molten, confirming the observations recorded 

in $81, p. 43. But, as the composition of ferromanganese 
(Table 20, p. 43) had already shown, even a large pro- 
portion of manganese may not bring the proportion of 
sulphur below say 0°06%: this is shown by the analyses 

in Table 206. 

Uses.—Manganese-steel is as yet used only tentatively. 
Among the objects for which it seems specially fitted are 
ear-wheels, on account of its combined hardness and 
toughness ; resistance-coils on account of its electrical re- 
sistance ; and the bed-plates of dynamos on account of its 
low magnetic susceptibility. At first sight it seems 
admirably fitted for armor-plate: but, owing to its 

relatively low crushing strength, it may prove to have 
much less power of resisting penetration by projectiles 



SILICON STEEL. § 414. 360 

than its hardness as measured by its resistance: e tO abr: asion | in . England for less than $20 per ton.” Some of it has but 
would lead us to expect. At present its use is greatly/ little phosphorus, but some with 1°5 to 1:7% of phos- 
hampered by the extreme difficulty of machining and ap- phorus is also made, for foundry work. According to 
parently also of forging it. These and its liability to) Gautier four establishments only are now making ferro- 
crack in quenching led Commentry et Chatillon to wholly silicon.” 

abandon the serious attempts which they made to use| In order to make ferro-silicon in the blast-furnace, the 
manganese-steel for armor-plates. Moreover, its ex-|slag should be acid, and often contains 10 or 12% of 
tremely low elastic limit is a serious defect. Indeed, ductile alumina; the burden must be very light, and the blast 
as it is, one is not sure that its combination of elastic limit) very hot. Two or even three tons of coke per day may 
and wseful toughness for most purposes is as good as that be needed per ton of ferro-silicon produced. 
of carbon-steel. Still, its combination of ductility with; Alumina, acting perhaps as an acid, is thought to facili- 

tensile strength is so great that it should give it some) tate the reduction of silicon. Pourcel added sulphate of 
important uses, while its simply marvelous combination of| baryta to the blast-furnace charge, believing that baryta 

ductility with certain kinds of hardness, unapproached | was a less powerful base and would thus hold the silica 
so far as I know in any material whatsoever, unless it be! less firmly than lime, and because the presence of baryta 
nickel-steel, may well give it great value for the many gave a more fluid slag. In England ferro-silicon is also 
purposes for which this combination seems important made in the blast-furnace by charging iron-silicates with 

The thoroughness with which its discoverer* has ex-| but little lime and much alumina.” 
amined it, and especially the modesty with which he has, For making silico-spiegel in the blast-furnace we need 
described it and the candor and impartiality with which he| similar conditions, save that the burden must be rich in 
has laid stress on its shortcomings, command admiration. | oxide of manganese. (Gautier gives the following as an 
$413 A. EFFEC! OF SMALL QUAN‘ITIES OF MANGANESE.— | example of the charge: 

An important French manufacturer is now intentionally | cos. bids ghon aed sobNa sean ere meee tees 2,000 | Combined silica Bide swaknnaden aun khaces 420 
PE Nao nsidatindeschnacteaneese 940 | Carbonate of lime.................06- : 460 

introducing about 1% of manganese into thin armor-plates, | u: anganese ov ee 340 | Sulphate a. 190 
! Free silica Se at ee eae 350 

believing that the resistance to penetration is thereby in- : Reese ie aha 
») () PL iy « « » « she - 

creased, without incurring brittleness under shock. So, Table 1 A gives the calculated and the actual slag of 

too, St. Chamond shows steel with 0-90¢ of manganese and | | another ee 7 ee saa inti sé - ene = 
"85% of carbon, yet with 142,000 — tensile strength | | of silicon and 18% of manganese, closely like number 13 

of Table 210. 
per square inch and 7% of elongation. Again, two armor-_| ‘ 
plates lately made by an eminent British maker have over TabLeE 210A.—CALOULATED SLAG, ACTUAL SLAG, ETC., MADE ToGkTHER With KicH Srinteo 

SPIEGEL IN THE BLAstT-FURNACE. 

1:25% of manganese. ‘Their composition follows : : = SS == 
No. c. 8i, Mn. E. s. | 1. 2. 3. 4. 
ee eas ol PRGk Ste aA ee Oe ae 0-91 0°25 1°26 sora een Calculated Slag.| Probable Slag. Actual Slag. Fume. 
Di eee eee eee MT 0-95 "04 137 wud wi ae oa ws 5 shennan aretha ae 

1 is a plate which a Krupp shell failed to pierce: 2 is}s.0 ===. on 99 — we 
the face of a compound plate. These facts harmonize} iM i Rha e <. saniiinsnkad rigs Be tele eh: 
with the conjecture expressed on page 48 that the effects | fae eae grenenibaeesesten: aeons PoP pe |S roe ae 
of moderate quantities of manganese in causing brittleness | ‘ 

1. Calculated on the assumption that all the silica of the charge enters the slag. 
have been gr osslv exagge ‘ated. 2 Calculated on the assumption that enough of the silica of the charge is reduced to give the 

i Zi ‘ ; rae Ss metal produced 172 of silicon, and that the rest enters the slag. 
414. SILICON-STEEL.—The ferro-silicons and _ silico-| 3. The slay actually made. 

4. The fume found in the flues of the blast-furnace. It is thought that the fact that the ratio o: 
spiegels (2. é. terro-silicons rich in manganese ) whose silica to lime in the flume is much higher than thatin the “‘ actual slag’? explains why the latter 

5 aa £ 5 Ae oe ° . | contains so much less silica than the * probable slag.”? The relatively high proportion of oxide of 
composition 1s given 1m Table 21 0, are shown at the Paris manganese in the fume recalls Jordan's statement (§77, p. 42) that 10¢ of the manganese charged 

Bee in a certain blast-furnace could not be accounted for by the contents or the metal, the slag and ‘the 

Exhibition. The tendency of manganese to raise and of | ‘+. — oo = - 
silicon to lower the saturation-point for carbon is readily | — “Th . 1: i id sie coal oe aa aed - a 

: . Me 22 ie slag actt 1a S s case nearly the same 
traced in this table (Cf. $$ 18, 19, pp. 8, 9). : : 

| composition as that which accompanies common Bessemer 
ieee ee cco cast-iron, nearly all of the excess of silica charged being 

: | Composition. | | either reduced to silicon, or carried away in the fume. 
Pe atc Firminy’s statement that their blast-furnace, which 
4 10.| Si. | Mn. | P.| 8. | As.) Cu.) Fe 

1../1°40) 12°05] 2°10/°04 | °01| tr. | “01! St 39) ere 

__________| turns out from 110 to 120 tons of common cast-iron daily, 
Gjers, Mills & Co ere |19- | S@4j....|....|.... cosocabbaica MEET ENE RIE Ris -/may not produce more than from 10 to 15 tons of silico- . 

be eleas inca | | spiegel, which sometimes contains over 20% of silicon, is 
| instruc tive. Here, asin making ferro-silicon, two or even | | 

| ears | three tons of coke may be needed per ton of product. 

| 

| Silico-spiegel, 

i} Ss. | As.! Cu] ‘e | Lo. | ae, Ferro-silicon is used in the iron-foundry for softening 
" "OR QO°oy - m | P | ‘ .? er 7 s& y 12 enh rN ee errors oe a oe gue | cast- -iron, and for enabling the founder to use a larger 
*49)\ me Qe "ORD » | v e ub 1 a 42) 17°00} 18°09 - tr, |rree|eres|resees es very bubbly, halt Firminy. | proportion of scrap. It is also used as a final addition i in 

14,,| 3°5| 10°30} 18°00/-08 Seesriees | Seana ated Very course open gray, bub-| 
i | j | | | bly. |making ingots and other steel castings, to prevent the 

a — ——— formation of blow-holes. Silico-spiegel is used for this 
Ferro-silicon with about 10% of salinhes aid: at most 2-5% %| latter purpose and at the same time for giving forgeable- 

of manganese is made on a considerable scale, and sells| ness. The choice between these two alloys depends chiefly 

a M. H. A. Brustlein informs me that he discovered the properties of these ad on the relation between the composition of the bath to 
ganese-steels in 1879, but. was deterred from making them by the difficulty in me-| which the addition is to be made and that which the 
chining them, which he thought would effectually prevent their use. But, as he 
kept his discovery to himself, it is to Hadfield’s wholly independent discovery that | b Gautier, Des Alliages Ferro- metalliques, pp. 4-9. Excerpt Bull. Soc. Indust. 

we owe our knowledge and thanks, | minérale Ind, Ser. ITT., 1889. 
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product should have, ferro-silicon alone being used if the 
bath is already rich enough in manganese. It is in gen- 

eral cheaper to add silico-spiegel than to add ferro-silicon 
and ferro-manganese separately. 

In the manufacture of silicon-steel itself little progress 

is apparent. Holtzer indeed exhibits the silicon- and 
silico-manganese steels whose properties are given in| 

Table 211, but T cannot find that they are more than| 
curiosities. 

The electrical resistance of silicon-steel is reported as | 
six or seven times that of iron." and thus almost as great 

as that of manganese-steel. 

A paper on silicon steel is expected from Hadfiela. 

(iautier” reports that two types of silicon steel, one 
with about 1%, the other with from 1°5 to 1°6¢ of silicon, 
are used successfully by Hadfield in dressing steel castings. | # 

These steels are made by melting selected scrap-iron with | 
ferro-silicon in crucibles. With caution they can be| 
forged very well. The tools are water-quenched. Though - 
containing only about 0°50% of carbon they are hard | 

enough for general use in the machine-shop: hence Gau 

tier conjectures that the silicon present intensifies their | 
hardness, at least when quenched. Ihave, however, known | 
tools made from common rail-steel, containing say 0°40¢ 
of carbon, to give tolerable results in the machine-shop. 

TABLE 211.—PHYSICAL PROPERTIES OF SIL 

Tensile strength, pounds per square inch, Elastic limit, pounds per square inch. 

Natural 

state, 
Natural 
state, 

Oil-hardened and Oil-lhardened and 

tempered, annealed, 
Oil-hardened and Oil-hardened a 

tempered. annealed Number, 

METALLURGY OF 

; | 

| spiegeleisen fracture. 

STEEL. 

point for carbon. Number 17, with only 16% of chromium, 

has actually 9% of carbon. 
TABLE 212.—Frrro-curome. (Cf. Table 31, p. 76.) 

reer | | 
C. | Si. |Mn. P18: 4 

a a ee — 
1 | 1 

1/Boucau (St, Chamond).../11°1 | °40) 4 | *06) tr. |65 | Not magnetic, made in cupolas. 
8°50 0°40/0°40 

| 6s 
' 
| 

3 8°75 0°38z/0°40) * 
4 9°10 0°56)0°35) * \5f 
5 9°35 0745/0750) + 15 
6 ...| 9°5d'0°60/0°45) ** ; * 16 

7 e .../10°05)0°40)/0°42! ** i 

S| _111°80.0°38/0°38) “* | 165 
DIN escheat con 3°80)4°50/2°50) °O8 |25 | : 
RPENIINE 5 inSnuncbeete nas 7°30/2°10)0°40) 0.2)... )42°00) \ 
11! Re a cet 7°50|8°20)..../.... | $200 Made in graphite crucible. | Silico- 

12 pee er ee 5°O0)S7O0) <1. slecns |30°00 {chrome 
13 Levee? Gis seaeee 5°00)8°00].... .... 30°00) J 

14 Pe, wih ickesseaeneone 9°00]... |....!.... |... )34°00/Made in magnesia erucible. 
15 - - cvesbhesesaen PU ocd cccwkewae i [s0-400/Made in brasqued crucible. 
16 My poe kaveaaeensees BN cca cl ssn, }..../60°00|/Made in a crucible, 
17 t Sicpresesasascks OO) sestessa }..../16 00 
is SD. dec behaaeces RakEE Bl ck 1 aeohces f 15°00 
19 S, Gabeiwulineas ae BETO cxclses's ace 16°00} 
20 SD eRe seieckeswauee 3°80) Do 25°00 
21 D, ssubeeeeses ea enke WO. .clcess Jece |o--- {12°00} 
22 i | Bend emes map See aie 4°35) O20... 7°00) Fractures like spiegeleisen.a 

RE cpempenedaensnnk eae 11 Fe] 
% > eeehbaecas yeast 5 OOO 40038! 2 |...) Tt 
2 EO ee ee 4°50/0°25 0°36 ) o° +) 
26 opti ae E POs acaliwarksuce \71°5 | Very magnetic. 
27| Assailly (St. Chamond)... : Sad ....|42° |Made in crucibles. 

i | 

a The fracture of No. 22 is astonishingly like that of spiegeleisen, though only 0°30 of manganese 
is suid to be present. We have in the central vug the same broad-bladed crystals, with the same 
yellowish brown iridescent surface. Yet No. 24, with closely similar composition, lacks the 

Chrome-steel is shown by no less than ten exhibitors,° 
and has evidently become of considerable commercial im- 
portance. Thus, Holtzer has made about 5,000 projectiles, 
10,000 thin plates for cuirasses, and several hundred tons 

ICON-STEEL—HOLTZER. (Cf. Table 19, p. 49.) 

Elongation, % in 7°9 inches, Contraction of area, 4. 

Natural 
State. 

Natural 
state, 

Oil-hardened and Oil-hardened and 
tempered , annealed. 

nd Oil-hardened and Oil-hardened and 
tempered. annealed, 

rhe ** natural state ” pieces are simply cooled slowly after forging. 
The * oil-hardened and tempered ” pieces are quenched in oi) from a low yellow, and slightly 
rhe ** oil-hardened and annealed * pieces are quenched similarly, reheated to very dull rednes: 
It is possible that the labels of some of these pieces have been misplaced, 

Gautier” gives also the following siliciferous steels, and 

reports that their quality is excellent: 

Pasce 211 A,—Goop SILICIFEROUS STEELS. 

Si. Mn, P. Cc. si. Mn, P. 
0 783 “342 “W370 0°019+ | 1°114 wos A, ee ee 
weszé wma 07450 0O°019+ | 0°94) O°ST7 orsée eros 
awdT4 ur4din Or200 oO'O19+ | 1°00 o-vo9 ar4ia wool 

LAFF 0675 orsze "G23 1°18 Oat a 400 wos 
1Hot w- 690 ) 370 ood 

These examples tend to justify the doubts expressed on 
page 40 as to the deleterious effects of silicon. 

$ 415. CHROME-SIEEL.—Most of the ferro-chromes of 

Table 212 are shown at the Paris Exhibition. Those of! 

St. Louis and of Firminy are made in the blast-furnace, 
of course with heavy consumption of fuel and small out- 
put. Some at least of those of Boucau are made in cu- 
polas, making 5 to 6 tons per campaign we are told. There 

are besides those in Table 212 two other exhibits of ferro- 
chrome. This gives us an idea of the attention that is 

being paid it. Note how chromium raises the saturation 

| 

a J. Hopkinson, Discussion of Hadtield’s paper on manganese-steel, excerpt Proc. 

Inst. Civ. Eng., XCIII., II. p. 97, 1888. 

b Les Alliages Metalliques. Excerpt Bulletin Soc. Indust. Min¢rale. Ind. ser., 
ITT., 1889, pp. 91, 92, 

reheated, 
s, and cooled slowly, 

of plates 0°16-inch thick for protection against musketry : 
Firmany has made over 4,000 projectiles, ete. The more 

TABLE 215.—CuroMe-StEEL, Comrosition. (See Table 32, p, 76.) 

| 

5 | | Composition, | 
=| Maker, SE Use, ete 
= 1 
= | | 

Zl Cc, | Si |Mn. | P. | 8. | Co 

| | | 
L/St. Etienne.|1°00) *30) *20 

2| Holtzer cent eliagel 

| Razors, milling tools,wire dies, lathe-tools for white 
/ cast-iron, ete. Made in a basic open-hevrth furnace. 
Limit between chrome-steel and cast-iron. 

“O1) *O1| 1°35} 

important uses beside those just mentioned are (1) for 
tools for cutting chilled cast-iron and hardened steel with- 

out shock, (2) three-cornered files, and (3) wire-dies. 

There are no less than six exhibitors of chrome-steel files 
or of chrome-steel for files. The actual consumption for 
these uses is probably less than one might infer, for, 
though the makers have evidently convinced themselves 
that chrome-steel is especially adapted to them, the in- 
numerable consumers naturally proceed cautiously. While 
the very hardest of the chrome-steels are so brittle that 
they cannot be used for tools cutting by impact. the 

ec Among them Chatillon et Commentry, Holtzer, St. Etienne, and St. Chamond of 

France, and Boehler of Vienna. 



softer classes still have a combination of great hardness 
and very high elastic limit with sufficient toughness to 
prevent their cracking under even violent shock, such as 

projectiles and armor-plates are exposed to. 
The thin chrome-steel armor-plates, 0°16 inches thick, 

are hardened and subsequently fully annealed, so that 
they canbe bent double and hammered close. At the 
same time it is specified that they must not be pierced by 
a lead musket-ball with a velocity of about 1,500 feet, at 
a distance of 33 feet. 

The chrome-steel projectiles, | am informed, are hard- 
ened in cold-water, and only tempered by heating in boil- 

ing water, after which they are again plunged into cold 
water. 

St. Etienne, though a maker of chrome-steei, has sought 
to make a material which, in the form of plates, would re- 
sist light projectiles nearly as well as chrome-steel, and 
would be considerably cheaper. The special plate, how- 
ever, which St. Etienne makes for this purpose has to be 
257 thicker than a chrome-steel plate in order to offer 
equal resistance to impact. 

Tensile strength, pounds per square inch. Flastic limit, pounds per square inch 

CHROME STEEL.  § 415. 367 

other of these shells, 16$-inches in diameter, has pierced 

a 214-inch Creusot steel plate in direct fire, but here the 

shell itself was broken. 
TABLE 215.—TRIAL OF CHROME-STEEL AND OTHER PROJECTILES 

Condition of projectile after fire. 

Penetration, }- sth peaedl railed 
Maker, | inches. 

Number, reas 

Broken or in- | Shortening, Bulging, 
| tact, inches. inches. 

| 

Bs adr rl | Holtzer, chrome. 9°37 Intact, ) 
Biecsvesswed mia = ay 9°45 | o - "12 @ °24 "04 @ 06 

Mevcetmeacswneés % - 9°76 } 
| 

i vauan aad asta Krupp. 3°66 | 
Dis, (aka vwnataurere ° S*78 | ° | "47 @ "DD Os 
Petusdauter evacece a 3790 | “ \ 

Ditouwseceeauaneee | St. Chamond. | / 9°76 and f “08 0 
Dumiseatewees) 264 7 \ 9°S4 \ 7 

DU aaa ae | se a dia weecamare ae \ Broken, Fell into the sea. 

Miliaiaiesscvocsts “ < - = Neo wewgisew laces ‘a 
11 “ j “ 

i 

Trials at Spezia, September, 1886, 79 to $2-pound projectiles 5°9 inches in diameter were 
fired with 40-pound charges of powder from a 5°9-inch Armstrong gun with a velocity of 1,570 to 
1,900 feet, against a Creusot steel plate 18°9 inches thick, at a distance of 295 feet, 

Holtzer also shows chrome-steel which he claims will 

|drill through Mushet’s tungsten-steel, and chrome-steel 
with 12% of chromium and 2% of carbon which can be 

TABLE 214.—PHYSICAL PROPERTIES OF CHROME-STEEL AND TUNGSTO-CHROME STEEL—HOLTZER AND OTHERS. (Cf. Table 32, p. 76.) 

Elongation, # in 7°9 inches. ‘Contraction of area, Z 

— as Pe a 3 a as = a2 — = 

= te ae : Ba . ; - | of i 
= Natural | Oil-hardened Oil-hardened Natural Oil-hardened | Oil-hardened Natural Oil hardened Oil-bardened Natural | Oil-hardened Oil-hardened 
Zz state, | and tempered. | and annealed. state. and tempered. | and annealed. state. | and tempered, | and annealed. state. and tempered. | and annealed. 

} | | 
; SAREE SOT 

SN MRAM tc nwita ire cece tala aces concrenr sans ta eaaw eel ane ican tmenuileM decks oes cadeded PU Tariesataccesiwaccs}unstia cee meee coon DED cece cee se we eeee ceceeeeeereeres 

109,230 

ae 142,000@156,000 113,800@128,000 
a 114,000 68,300 

e.. 4 128,000@142,000 | 

The ‘‘natural state ’’ pieces are simply cooled slowly after forging. 

aan v@ 10a 

_ Ee SEES ES ees. ane eal NS SS 

W@l2¢ in 39 422@t5 
oe. | (tC dane ues wb teenceeghaaed ammennes cee 

The * oil-harderned and tempered ” pieces are quenched in oil from a low yellow heat, and slightly reheated. 
The * oil-hardened and annealed ”’ pieces are similarly quenched, reheated to very dull redness, and cooled slowly. 
It is possible that the labels of some of these pieces have been misplaced. 
Numbers 1 to 6 are chrome-steels; numbers 5, 6 and 7 contain both chromium and tungsten. 
1 to S, inclusive, are Holtzer’s; 8 is for plates 0°59-inch thick, for the French navy. 
%, Railway tire which bas resisted 14 blows of a 1-ton ram falling 32 feet 10inches. St, Chamond. 
10, St. Etienne : usual properties of their armor-plates 0°16 to 1°18-inch thick. 
a, the length in which the elongation is measured is not given. 

St. Etienne shows a 13°4-inch chrome-steel projectile 
which has pierced a 15:7-inch iron plate obliquely without 
appreciable deformation, while Holtzer points with pride 
to the comparative tests of his chrome-steel projectiles 
with projectiles of Krupp and St. Chamond, given in 
Table 215. | 

At Firminy is shown a most instructive wooden model 
of a 20-inch wrought-iron armor-plate, pierced at an angle 
of 20°, and apparently like so much butter, by a 144-inch 
chrome-stee] shell, which seems wholly uninjured. An- 

forged, but which lies at the limit between chrome-steel 
and chromiferous cast-iron. 

Most of the chrome-steel is made in crucibles, but that 
of St. Etienne and of another maker is made in the basic 
open-hearth furnace. The procedure at one mill is as 
follows: The carbon of the bath in the basic open-hearth 
furnace being brought to the desired point, enough ferro- 
chrome is added to give the desired proportion of chro- 
mium, allowiug for a loss of 20% of the chromium added. 
This loss is fairly constant. Neither ferro-silicon nor 

i 

} 
i 

bi 
t 
: 
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product should have, ferro-silicon alone being used if the 
bath is already rich enough in manganese. It is in gen- 

eral cheaper to add silico-spiegel than to add ferro-silicon 
and ferro-manganese separately. 

In the manufacture of silicon-steel itself little progress 

is apparent. Holtzer indeed exhibits the silicon- and 
silico-manganese steels whose properties are given in 
Table 211, but T cannot find that they are more than | 
curiosities. | 

The electrical resistanee of silicon-steel is reported as 

six or seven times that of iron," and thus almost as great 

3 

as that of manganese-steel. 

A paper on silicon steel is expected from Hadfiela. 
(iautier” reports that two types of silicon steel, one 

with about 1%, the other with from 1°5 to 1°6@ of silicon, 
are used successfully by Hadfield in dressing steel castings. | 

These steels are made by melting selected serap-iron with 
ferro-silicon in crucibles. With caution they can be 
forged very well. The tools are water-quenched. Though 
containing only about 0°50% of carbon they are hard 

enough for general use in the machine-shop: hence Gau | 
tier conjectures that the silicon present intensifies their | 
hardness, at least when quenched. I have, however, known | 
tools made from common rail-steel, containing say 0-404 
of carbon, to give tolerable results in the machine-shop. 

Ts ABLE 211. —Puysic AL PROPE RTIES OF SIL 

Tensile strength, pounds per square inch, Elastic limit, pounds per square inch. 

= Natural  Qil-hardened and Qil-lhardened and§| Natural — Oil-hardened and Oil-hardened a 
Z state, tempered, annealed , state, tempered. annealed 

114,067 

METALLURGY OF 

| is Suid to be present, 

| spiegeleisen fracture. 

STEEL. 

point for carbon. ‘Namber. 17, with only 16% 

has actually 9% of carbon. 
TABLE 212.—FERRO-CUROME, 

of chromium, 

(Cf. Table 31, p. 76.) 

me | - 

s, | Cc. | si. [Mn.| Pp: O 
i Sicnccnia see cma eee saad soca 
1 |Boucal au (St, c hamond), ..{11°1 | *40) 4 | *06) tr. 65° | Not magnetic, made in cupolas. 
2 ... 8°50.0°40/0°40) | 01/4480) 
3| $6 és 4 8°75 0°82/0°40) ** ‘ \51° 10) 

aige ar = ..| 9°10,0°56)0°35) “| 55°50 
5 .| 9°88.0°45/0°50) | D796) 
6 ...| 9°535/0°60)0°45) ** | [60°35 
7| » ... 10°05 0740/0742! © | 4* 163-10] 
5) 11°S0)0°38/0°38) ** | * |65°20) 
MUMMENG «5 cccccccuvausus 3°80/4°50/2°50) *O3) -02/23°00) 

10} Holtzer 7°30,2°10/0°40 cpnakenne 42°00) \ 
11! 7°50|8°20)....)....] |$2°00| Made in graphite crucible, | Silico- 
12 5°00 8°00)... . .... /o0°00 {chrome 
13 5°00)8°00].... .... |... .|30°00} j 
I4 Re. Oa soot. Ge j84°00) Made in magnesia crucible, 
15 SOR wt to ie 80°00) Made in brasqued crucible. 
16 a |... ./60°00/Made in a crucible, 
17 Pa ccwkoens a, 116 00 
18 2°25) «i Ussaae 15°00 
1 Res eelstesdssee L siwiel 16°00) 
20 37s) olecenl os [ae ae 

~1 Pl a xccksnss J--- |... /12°O0 
22 4°35) 0°30 veee[eees 700 | Fractures like spiegeleisen.a 
23 1°25)... oe nd eas abien aie a 
24 5 OOO” 00°38 ans Lene 

2% 4°5010°25i0°S6 ....1....1 7°43 

26 Pe ee : Se cclecss | eee oe I71°5 \V ery magnetic. 
27| Assailly (St. Chamond)... .....J.... ie chewesdee /M: ide in crucibles. 

| 

a The fracture of No, 22 is astonishingly like that of aplogeiciocn. though only 0°30 of manganese 
We have in the central vug the same broad-bladed crystals, with the same 

yellowish brown iridescent surface. Yet No. 24, with closely similar composition, lacks the 

and has et ecome of considerable commercial im- 
portance. Thus, Holtzer has made about 5,000 projectiles, 
10,000 thin plates for cuirasses, and several hundred tons 

ICON- “STEEL—HOLT TZER. (Cf. Table 19, p. 49.) 

Elongation, % in 7°9 inches, Contraction of area, % 

nd Natural 
state, 

Oil-hardened and Oil-hardened and 
tempered annealed. 

Natural 
State, 

Oil-hardened and Oil-hardened and 
tempered, annealed, 

lhe ** natural state ” pieces are simply cooled slowly after forging. 
The * oil-hardened and tempered ” pieces are quenched in oi! from a low yellow, and slightly 
lhe ** oil-hardened and annealed * pieces are quenched similarly, rehe ated to very dull redness, 
It is possible that the labels of some of these pieces have been misplaced, 

_ et = = = 

Gautier® gives also the following siliciferous steels, and 
reports that their quality is excellent: 

Pasce 211 A,—Goop SiLicirFeErous STKELS. 

i. Mn, r. c. si. Mn, r. 
“758 wes4z we3T0 0°019 4 1°114 wes orto Aten 

wsze osad or45u oO°o19s | O°941 O°ST7 orsee eros 

w5T4 O°47s Hr 200 O'019+ | 1°00 o-z9o9 or4i0 wool 
Lai 0675 O°520 0°G623 1° 1s ORT or 400 wols 

1°09] ow 6ou 0 370 aol 

‘These examples tend to justify the doubts expressed on 
page 40 as to the deleterious effects of silicon. 

$ 415. CHROME-S1IEEL.—Most of the ferro-chromes of 
Table 212 are shown at the Paris Exhibition. Those of! 
St. Louis and of Firminy are made in the blast-furnace, 
of course with heavy consumption of fuel and small out- 
put. Some at least of those of Boucau are made in cu- 

polas, making 5 to 6 tons per campaign we are told. There 
are besides those in Table 212 two other exhibits of ferro- 

chrome. This gives us an idea of the attention that is 

being paid it. Note how chromium raises s the saturation 

a J. OT Discussion of Hadtield’s paper on manganese-steel, excerpt Proc. 
Inst. Civ. Eng., XCIII., TI. p. 97, 1888. 

b Les Alliages Metalliques. Excerpt Bulletin Soc. 

ITT., 1889, pp. 91, 92, 

Indust. Mincrale, Ind. ser., 

reheated, 
s, and cooled slowly, 

of plates 0°16-inch thick for protection against musketry ; 
Firmany has made over 4,000 projectiles, ete. The more 

TABLE 215.—CuROME-STEEL, Composition. (See Table 32, p, 76.) 

a | | eee ee 

5 | | Composition. 
=| Maker. _— Use, ete. 
= ! | 
S| . = | | . 
Zz C. | Si. |Mn. P. 18. 1Ge,; 
wa | lh Wali A lenses ceca ans actin Sc 

ken | tuzors, r 8, ne! 1/St. Etienne. |1°00 -39| -99| -01| -o1! 1°5| 4 Razors, milling tools,wire dies, lathe tools for white 
| _ "| 4 cast-iron, etc. Made in a basic open-hevrth furnace. 

2|Holtzer ..../2°00).... . 12 |Limit between chrome-steel and cast-iron. 

important uses “beside those just mentioned are (1) for 
tools for cutting chilled cast-iron and hardened steel with- 

out shock, (2) three-cornered files, and (3) wire-dies. 
There are no less than six exhibitors of chrome-steel files 
or of chrome-steel for files. The actual consumption for 
| these uses is probably less than one might infer, for, 
though the makers have evidently convinced themselves 
that chrome-steel is especially adapted to them, the in- 
numerable consumers naturally proceed cautiously. While 
the very hardest of the chrome-steels are so brittle that 
they cannot be used for tools cutting by impact. the 

e Among them Chatillon et Commentry, Holtzer, St. Etienne, and St. Chamond d of 

France, and Boehler of Vienna. 



CHROME STEEL. 

softer classes still have a combination of great hardness 
and very high elastic limit with sufficient toughness to 
prevent their cracking under even violent shock, such as 
projectiles and armor-plates are exposed to. 

The thin chrome-steel armor-plates, 0°16 inches thick, | 
are hardened and subsequently fully annealed, so that 
they can be bent double and hammered close. At the 
same time it is specified that they must not be pierced by 
a lead musket-ball with a velocity of about 1,500 feet, at 
a distance of 33 feet. 

The chrome-steel projectiles, | am informed, are hard- 
ened in cold-water, and only tempered by heating in boil- 
ing water, after which they are again plunged into cold 
water. 

St. Etienne, though a maker of chrome-steei, has sought 
to make a material which, in the form of plates, would re- 
sist light projectiles nearly as well as chrome-steel, and 
would be considerably cheaper. The special plate, how- 
ever, which St. Etienne makes for this purnose has to be 
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other of these shells, 164-inches in diameter, has pierced 

a 214-inch Creusot steel plate in direct fire, but here the 
shell itself was broken. 

TABLE 215.—TRIAL OF CHROME-STEEL AND OTHER PROJECTILES. 

| — ——— | 

| Condition of projectile after fire 
| 

g i Pemetention. (to eligcieieaenen — 
Number, Maker, inches. - . ; | ene 

| Broken or in- | Shortening, Bulging, 
| tact, inches. inches. 

Riva Bicin ceanuesa |Holtzer, chrome. 9°37 | Intact, \ 
Bid palousaheae sok 5 - 9°45 oF | > "12 @°24 “04 @ 06 

Bee sca poo “s 9°76 J 
| 

Dracigenp aiunesnce Krupp. 3°66 | | 
WAS ah cdaeureae sg s°7s8 | = | "47 @ *dD us 

Mee igess odieones - 3°90 | ne \ 

Dancacwspeniaeged St. Chamond. | } 9°76 and, f “08 0 
Ripcicmiivess cael _ f ost [ Ped 
Wee awa widen thas | ~ ~~ Becaastaaausent Broken, Fell into the sea, 
Detaicarcsuswdewe oe YR ee cece = 
TB. cada aoncaeest| eg eee ate | “ 

Trials at Spezia, September, 1886, 79 to 82-pound projectiles 5°9 inches in diameter were 
fired with 40-pound charges of powder from a 5°9-inch Armstrong gun with a velocity of 1,S70 to 
1,9U0 feet, against a Creusot steel plate 18°9 inches thick, at a distance of 295 feet. 

Holtzer also shows chrome-steel which he claims will 

25% thicker than a chrome-steel plate in order to offer| drill through Mushet’s tungsten-steel. and chrome-steel 

equal resistance to impact. 

TABLE 214.—PHYSICAL PROPERTIES OF CHROME-STEEL AND TUNGSTO-CHROME STEEL—HOLTZER AND OTHERS. (Cf. Table 32, p. 76.) 

Tensile strength, pounds per square inch. Flastic limit, pounds per square inch 

with 12% of chromium and 2% of carbon which can be 

Elongation, # in 7°9 inches. ‘Contraction of area, 7. 

3 i alain iia fe a se ee 
= | | 
= Natural | Oil-hardened Oil-hardened Natural Oil-hardened Oil-hardened Natural Oil hardened Oil-bardened Natural | Oil-hardened Oil-hardened 
Zz state. | and tempered. | and annealed. state. and tempered. | and annealed. state. | and tempered, | and anuealed. state, and tempered. and annealed. 
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The ‘‘natural state ’’ pieces are simply cooled slowly after forging. 
The “ oil-hardened and tempered *’ pieces are quenched in oil from a low yellow heat, and slightly reheated. 
The * oil-hardened and annealed ” pieces are similarly quenched, reheated to very dull redness, and cooled slowly. 
It is possible that the labels of some of these pieces have been misplaced. 
Numbers 1 to 6 are chrome-steels; numbers 5, 6 and 7 contain both chromium and tungsten. 
1 to S, inclusive, are Holtzer’s; 8 is for plates 0°59-inch thick, for the French navy. 
9%, Railway tire which bas resisted 14 ol 
10, St. Etienne : usual properties of their — 0°16 to 1°18 inch thick. 
a, the length in which the elongation is measured is not given. 

St. Etienne shows a 13 
which has pierced a 15-7-inch iron plate obliquely without 
appreciable deformation, while Holtzer points with pride 
to the comparative tests of his chrome-steel projectiles 
with projectiles of Krupp and St. Chamond, given in 
Table 215. . 

At Firminy is shown a most instructive wooden model 
of a 20-inch wrought-iron armor-plate, pierced at an angle 
of 20°, and apparently like so much butter, by a 144-inch 
chrome-steel shell, which seems wholly uninjured. An- 

‘4-inch chrome-steel projectile 

ows of a 1-ton ram falling 382 feet 10inches. St, Chamond. 

forged, but which lies at the limit between chrome-steel 
and chromiferous cast-iron. 

Most of the chrome-steel is made in crucibles, but that 
of St. Etienne and of another maker is made in the basic 
open-hearth furnace. The procedure at one mill is as 
follows: The carbon of the bath in the basic open-hearth 
furnace being brought to the desired point, enough ferro- 
chrome is added to give the desired proportion of chro- 
mium, allowivg for a loss of 20% of the chromium added. 
This loss is fairly constant. Neither ferro-silicon nor 

' 
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ferro-manganese is added, the chromium at once prevent- 
ing blowholes and giving forgeableness. As soon as the 
ferro-chrome is melted the charge is tapped. Chrome- 
steel has also been made tentatively in the acid open-hearth 
furnace, but I am informed that 80% of the chromium 
charged passed into the slag. 

It is now thought that the proportion of chromium in 
ehrome-steel should not exceed 2%, and that for most pur- 
poses it should be rather less than 2%. 

Brustlein® gives us the following information touching 
ferro-chrome and chrome-steel. 
The fracture of ferro-chrome depends more on the pro- 

portion of earbon and silicon present than on that of 

chromium. Ferro-chromes rich in carbon, or in carbon 
and silicon, are likely to have an acicular structure, and 

are always hard and brittle. As the carbon diminishes, 
so does the brittleness. Thus number 26, though with 

71°57 of chromium, is less brittle than number 16, which 
has only 60% of chromium. 
Chromium interferes with the magnetism -of the metal 

TABLE 216.—TUNGSTEN STEEL 

Tensile strength, pounds per square inch, Elastic limit, pounds per square inch, 

Natural Oil-hardened Oil hardened 
Nuinber, 

THE METALLURGY OF STEEL. 

The effects of quenching penetrate deeper in chrome- 
steel than in carbon-steel. But the extreme hardness of 
quenched chrome-steel seems to be coupled with a dis- 
proportionate shock-resisting power: hence its special 
fitness for projectiles and armor-plate already pointed 
out. 

$416. TuNnasTEN-Steet (Cf. $141, p. 81).—The Paris 
exhibition indicates that the use of tungsten-steel has 
increased much, but decidedly less than that of chrome- 
steel. I found but three exhibits of ferro-tungsten, which 
in one case contained from 43 to 45% of tungsten. P. E. 
Martin reports having made ferro-tungsten of 25% in the 
blast-furnace. One specimen of ferro-tungsten has a 
smooth conchoidal fracture much like that of ‘‘ white 
metal,”? which is approximately cuprous sulphide, Cu. 8., 
and like that of chaleocite and argentite. 

At least six exhibitors display tungsten-steel, at least 
one of whom has ceased to make it. It is recommended 
by most of them for cutting extremely hard metals, e. 7 
hardened steel and chilled cast-iron, but by one exhibitor 

HouTzer. (Cf. Table 34, p. 81.) 

Elongation, © in T°’, Contraction of area, 4. 

Natural Oil-hardened Vil-hardened Natural Oil-hardened Oil-hardened Natural Vil-hardened Oil-hardened 
state, and tempered, and annealed, state, and tempered, and annealed, state, and tempered, and annealed, state, and tempered, and annealed, 
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The *‘ natural state’ pieces are simply cooled slowly after forging, 
The ‘‘oil-hardened and tempered” pieces are quenched in oil from a low yellow heat and slightly reheated, 
The “ oil-hardened and annealed” pieces are similarly quenched, reheated to very dull redness, and cooled slowly. 
Itis possible that the labels of some of these pieces have been misplaced. 

much less than carbon and silicon. Thus number 26 is| for cutting soft and half-hard metals instead. Some of 

strongly magnetic. 
Chromium has a strong tendency to oxidize. The oxi- 

dized compounds which it forms do not separate readily 
from the molten steel, and hence are very liable to form 
in the ingots ineradicable internal flaws, especially if the 
metal be rich in chromium and poor in carbon. Hence 
the successful manufacture of soft chrome-steel, say with 
0-1 or 0:2% of carbon and 1 or 2% of chromium, is hardly 
to be looked for. For like reason chrome-steels rich in 
chromium weld with difficulty if at all. So, too, the em- 

ployment of ferro-chrome as a recarburizer in the Besse- 
mer and open-hearth processes is likely to cause internal 
flaws. 

Once made, however, chrome-steel according to Brust- 

lein requires in the forge no further precautions than 
carbon-steel of like hardness, though when hot, as well 
as when cold, it offers rather more resistance to deforma- 
tion than carbon-steel. So too it is a little harder to 
machine than carbon-steel, but if it be well annealed the 
difference is not very great. 

a “Le Ferro-Chrome.” excerpt Bull. Soc. Indust. Minérale, 2nd Ser. ITT., 1889. re” 

the best makers, who make both chrome- and tungsten- 
steel, believe that the latter is much the better fitted for 
tools for cutting hard metal, explaining its limited use by 
its high price, and by the scarcity of tungsten. St. 
Chamond recommends tungsten-steel especially for 
springs, stating that the carrying-power for given 
size of spring is about one-third greater than that of the 
best carbon spring-steel, and giving the elastic elongation 

— quenching and annealing as 0°75 per cent (0°0075). 
The only analysis of tungsten-steel whose results T saw 
gave the proportion of tungsten as about 2%. But T under 
stand that some of Holtzer’s tungsten-steels contain as 

much as 8% of tungsten. 

Table 216 gives the properties of tungsten-steel shown 
by Holtzer at Paris. 

$ 417. CopPER-STKEEL (Cf. § 142, p. 82).—Three lots of 
this surprising substance are shown at Paris by Holtzer. 

Their properties are given in Table 217. 
M. Brustlein informs me that the copper in these steels 

rises to three or four per cent.: that with more than one 
that they have heen per cent. they are decidedly redshort : 
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made only as an experiment: that he believes that cop- 
per-steel has no future: that the copper does not appear 
to be uniformly distributed through the metal: and that 
it appears to favor the formation of blowholes. 

The fracture of bars of Numbers 2 and 3 which have 
been nicked before breaking is most extraordinary. It 
consists of flat tables parallel with the surface of the 
fracture; in Number 3 a single table seems to occupy the 
whole surface of the fracture, which, indeed, looks as if 

it had been roughly ground on a grind-stone. 
Note the exceedingly high elastic limit of the hardened 

bars, almost equalling their tensile strength, though the 
elongation is still considerable. The combination of elas- 

tic limit and elongation of bar Number 5 is quite as good 
as that of any nickel-steel which I have seen described, 
and of course far better than that of manganese-steel. 
Indeed, { know but little carbon-steel which excels it in 
this respect. 

It has been thought that the redshortness which usually 
accompanies the presence of copper is due rather to the 
formation of sulphide of copper. the copper taking up 
sulphur from the furnace gases, than to the copper itself. 

TABLE 217.—PHYSICAL PROPERTIES OF COPPER-STEEL—HOLTZER. (Cf. § 142, p. 82.) 

ant and but little less remarkable substance, nickel-steel. 

Our information is so meagre and contradictory that the 
following statements are only provisional. 

Nickel-steel is made in the open-hearth furnace, with- 
out especial difficulty, by the addition of metallic nickel 
to the bath, practically the whole of the nickel as well as 
that of any scrap nickel-steel added being recovered. The 
open-hearth heat lasts about seven hours, and a final ad- 
dition of ferromanganese is made as usual. No especial 
care is required either in the open-hearth furnace, in 
casting, heating or forging, unless the proportion of 
nickel be very high, say 25%, when the temperature of 
heating must be kept somewhat lower than in case of 
carbon-steel of like carbon-content. When molten nickel- 
steel is thinner, it sets quicker, and pipes deeper than 
carbon-steel, with apparently little tendency to liquation, 
yielding ingots whose outside is clean. It forges easily, 
whether it contain much or little nickel: with 1% of 
nickel it welds ‘‘fairly readily,’ but with increasing 
nickel-content the welding-power diminishes, while the 
hardness and the ductility, whether as measured by 
elongation or by endurance of twisting, increase, the hard- 

Tensile strength, pounds per square inch, Elastic limit, pounds per square inch. Elongation, ¢ in 7°9 inches. ‘ Contraction of area, %. 

atc nl | | { Oil-pard- { Oil-hard- { Oil-hard- { Oil-hard- 
= oer Natural Oil-hardened Oil-hardened Natural Oil-hardened | Oil-hardened Natural ened and | ened and Natural | ened and ened and 
Zz state. , and tempered. | and annealed. state, and tempered and annealed, state. | tempered. | annealed. state, tempered. | annealed. 

The ‘natural state’’ pieces are simply cooled slowly after forging. 
The “‘oil-hardened and tempered’’ pieces are quenched in oil from a dull yellow heat and slighly reheated. 
The ‘‘oil hardened and annealed”’ pieces are similarly quenched, reheated to very dull redness, and cooled slowly. 
It is poS8ible that the labels of some of these pieces have been misplaced. 

The experiments made with copper-steel at Holtzer’s works 
do not seem to bear out this view. 

$418. TITANIUM-STEEL (Cf. $ 145, p. 85).—St. Chamond 
shows at Paris ferro-titanium in small irregular lumps, up 
to say one-inch cube, containing 22% of titanium, and 

titanium-steel containing 1°30% of carbon and 0°45% of 
titanium. The lumps of ferro-titanium look as if they 
had formed as a species of salamander in the crevices of 
the brickwork in the hearth of a blast-furnace, much as 
evano-nitride of titanium often does. 

The titanium-steel in its unquenched state looks much 
like carbon-steel of like percentage of carbon, but when 
quenched its fracture is unusually satinlike. M. Grobo.* 
informs me that he is certain that the steel actually con- 
tains titanium, as he determined it himself, and that he 
knows of no sure way of making titanium-steel regularly. 
Note that, in spite of the large proportion of carbon in 
this titanium-steel, the proportion of titanium is small. 

$419. NickEL-Srere. (Cf. § 148, p. 86).»—Hardly have 
we begun to recover from our surprise at Hadfield’s dis- 
coveries as to manganese-steel when J. Riley startles us 
with his statements concerning a probably more import- 

a Director of the Aciéries d’Assailly, where this remarkable product was made. 
» Journ. Iron and Steel Inst., 1889, I.; Engineering, XLVII., p. 573, 1889: Pamphlet 

of “Le Ferro-Nickel” for the jurors of the Paris Exhibition of 1889. 

ness reaching a maximum with 20% of nickel. The 

fracture is fibrous, sometimes astonishingly so. The 
metal takes a high polish, is sometimes highly sonorous, 
and becomes the whiter the larger the proportion of 

nickel. 
With less than 5% of nickel, nickel-steels can be worked 

cold readily, provided the proportion of carbon be low. 
As the proportion of nickel rises higher, cold-working 
becomes less easy. 

Nickel-steel has a lower combination of tensile strength 
with elongation but (even with only one per cent. of nickel) 
a higher combination of elastic limit with elongation than 
manganese-steel. I have met descriptions of but few 
carbon-steels which excel the best of these nickel-steels in 
this latter and more important combination. 

Even when thus excelling manganese-steel in its com- 
bination of elastic limit and elongation, nickel-steel lacks 
the extreme bardness of the latter material: but it is still 
so hard that its machining will probably be expensive. I 
find no data for comparing the combination of hardness 
and toughness of the harder manganese- and harder nickel- 
steels. 

If we confine our attention to the best specimens, a little 
nickel (say 1 to 6 %) seems to increase the tensile strength 
much and the elongation a little: much nickel, say 252, 

: 
i i 
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seems to increase the elongation much while sometimes | 

But | raising sometimes lowering the tensile strength. 

almost any theory, except that the effects of nickel 
uniform, could be deduced from the scanty and 

conflicting data. The effects of nickel 

seem to vary much more than those of manganese in 
manganese-steel, 

are 

In the single case given annealing does not materially 
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steel. Its electric resistance is great, but less than that 
of manganese-steel, becoming 6°5 times as great as that of 
wrought-iron only when the nickel reaches 25%. It is 
much denser, and even with only 5% of nickel corrodes 
slightly less than carbon-steel, density and resistance to 
corrosion increasing with the proportion of nickel. 
Nickel-steel with 25% of nickel is said to be non- 
magnetic. 

TABLE 218.— TENSILE TESTS OF NICKEL-STEEL—J. RILEY.a 

Composition, J Tensile strength, pounds per square inch. Elastic limit, pounds per square inch, 

oe SI | a | = 
z . oy | 2 

2a s | & 7 ae 3 z ez ae 
= S ri = o = 5 | a > of x 4 ze ~ = Ss = ae = 
= ie =| Ss 4 S = D s- > 

ZL Z 1 a < = x 4 v 

~~ 

Elongation, ¢ in 5 inches, J Elongation, % in 4 inches, Contraction of area, %, 
| 

as ’ 7: < . 
us S |e Gut |; & 
ay o | aE ss 6a 
= Tt a = - | ws 
3 — leo | | = Ps s - =i ° 

—3 2 2b aa ad 32 > — © 4 es - 
Zé § . = an J wean °o | od = 
=e ae | & =s = =5 Re = 
So? n a oS 61 Oe S = 2. ioe as 
e - |o os a o jt q |O = 

| 

Rhea as ilketeaneiee 82,880 47.040 abe LPP ses) ss sess] 29°0 
| | | 

OT See ee eee 
NS —jn— ——---—-—,- ———— _ omer —-- —j~ —- ———_ —-] 

NEE. 5 30s |veecleewe 214,144 f ae Ulloa 9°37 49°2 
Se icses 219,834 f 116,502 TS8¢g s H2°4 
Se san cine salabea 210,246 f 120,780 ae ll ON hod 

a J. Riley, Engineering, May 17th, 1889, p, 574, a paper read before the Iron and Steel Institute, 
b Test-piece defective, 
ce Too hard to machine with Mushet’s steel, 
d The average is reduced by the low results given by one test-piece. 

> Too hard to machine, 
f Weare not told how these pieces have been treated before testing, 
g The lengthin which the elongation is measured is not given, 

Good tools may be made from it by quenching from dull redness in boiling water. 

Good cutting tools may be made from it by cooling in a blast of cold air 

a 
Aen 

. ° . . | . . 

improve the unforged castings, but forging improvesthem| Let us now take up a few of these points in more de- 

very greatly, raising the tensile strength and elastic limit tail. 
by 50%, and increasing the contraction of area and the 
elongation six- and seven-fold respectively. 

The hardness depends on the proportion of nickel and 
Like man-|of carbon, jointly, nickel up to a certain percentage in- 

ganese-steel, nickel-steel seems to elongate ver its entire! creasing the hardness, beyond this lessening it. 
length under tensile stress, instead of neck/rg' ike carbon- | while steel with 

Thus 

of nickel and 0°90% of carbon cannot 2% 



be machined, steel with 3% of nickel and | 0° 160% ‘of arbon 
can. The most striking instances are summed up in 
Table 220. 

TABLE 219.—TorsionaL Tests or NickeL-STERL, (J. Riley.ja 

Number of 
twists in 3 

Load at 
elastic limit, ‘ Composition, per ] Breaking load, 

a cent. pounds. pounds. inches. 
n : 

2 = nit a 
2 | = |g = 
s | 3 e NuMBER = | é | « . | 3 

= * = ta It lz a 
be | 2 . | ge =. |e & | Bs 
> ‘ : Ss Z | c's o > ~ os 
2 = — s e Soe = = s i 

lal S & & | des Ee |é = | 2a 
a es eo | g 5 i Ss 8 8 5 Bs 
= = 3i|s S ea = = a ac 
lIzizléis = | cs ie = it 

Nickel-steel, 

0°58 1°0 | 0°42 

a The pieces tested were one-inch in diameter, and were twisted by means of a lever one-foot 
long, with the loads above given. 

J. Riley, Engineer, May 17th, 1889, p. 574, a paper read before the Iron and Steel Institute. 

(J. Riley.) TABLE 220.—HARDNESS OF NICKEL-STEEL. 

Nickel 4. Carbon 4%, Machinable or not, 

2 eee eM Mecca ks calen 
adn Pau Maes | 3. ee 0°60 lgitees! soe- sea Yes 

4, a Rae | ee Ee ecsaewadas No, 
Saeamerea hare 5, || Ste eT ee ee areca wanes Yes, 
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Density.—Riley reports the following determinations : 
% Nickel Sp. gr. 

1m), 8°86 

25. 8°08 
10. 7°866 
5. 7°846 

0. 
0, 

(?) *84 mean of Riley’s results for hammered (carbon ?) steel. 
7°85@7 ‘87, usual limits for unhardened carbon steel in Table 149, p. 257. 

Corrosion.—Riley states that the rich nickel-steels are 
practically incorrodible, and that even those with little 
nickel corrode less than carbon-steels, giving the follow- 
ing results: 
TABLE 220 A,—RATEs oF CorkOSION OF NICKEL AND OTHER STEELS IN ABEL’S Corrosive Liquip, 

Metals compared, 

pai e eT |R tatio of corrosion of nickel 
| steel to other steel, 

Nickel steel, Other steel, 

5¢ nickel Carbon steel 0°184 carbon.)........c.csccececccce 1:1,2 
se at i Steel of .40¢ carbon and! } a 
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Immersing ik ees to contain 25% 
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nic ‘kel ‘and 1 00% of carbon," was exceedingly silky, and 
much like that of the softest basic steel, except that its- 
color was very much darker, indeed, almost black. 

Ductility.—In the case of nickel- as in that of maganese- 
steel the elongation, exaggerated by the tendency of the 
test-piece to stretch over its entire length instead of neck- 
ing, may be found to give a greatly exaggerated idea of 
the metal’s toughness and value. Thus the contraction 
of area and the endurance of twisting are less than would 
be anticipated from the elongation, the percentage of con- 
traction of area being actually less than that of elongation 
in four out of twenty cases. Number 4 of Table 218 and 
the rolled and annealed specimen of number 7 in the same 
table are very fair steels, if judged by their combination 
of tensile strength and elongation, but not if judged by 
that of tensile strength and contraction of area. These 
facts suggest great caution in deciding as to the value and 
uses of this promising alloy. 
Blowholes.—A small broken ingot, about 2°25 inches 

square, of steel with 30% of nickel and 1% of carbon shown 
by St. Chamond, has many blowholes besides the central 
pipe. Its columnar structure is very marked. _ 

Source of Nickel.—It is believed that highly ferruginous 
nickel, which is quite as suitable as pure nickel for mak- 
ing nickel-steel, can be made at a much lower cost per 
unit of nickel than the nickei now in the market, which 
contains relatively little iron. M. Garnier proposes to 
smelt nickel ores in a common blast-furnace, obtaining 
thereby a highly sulphurous and ferruginous crude nickel, 
which he would desulphurize by repeated fusions in a 

cupola with a very calcareous slag thinned by fluor-spai 

(Rollet’s process), finally melting the desulphurized pro- 
duct in the basic open-hearth furnace. 

Future.—I\ do not think that we can forecast the future 
of this remarkable alloy with complete confidence from 
ithe data at hand. On the one hand, apparently, even 
with but short experience, nickel-steels have been made 
which greatly surpass most of the best carbon-steel in 

their combinations (1) of tensile strength with elongation, 
and (2) of elastic limit with elongation, and are but 
slightly excelled in these combinations by even the very 
best carbon-steels which I have met: whence we might 
hope that, with greater experience, nickel-steel would 
excel the very best carbon-steels decidedly. On the other 
hand we must bear in mind that our data suggest that 
the useful ductility :f nickel-steel may prove to be much 

\less than would be inferred from its elongation: that its 

properties appear to vary capriciously: that those in- 
| terested in it preserve an attitude of reserve, not to say 

—.| concealment, which, while it is reasonably attributed to 

of nickel | in fresh| other causes, may be due to the discovery of some grave 
water in contact with carbon-steel rich in carbon, I found | defect that many another remarkable alloy has been 
that the carbon-steel began to rust within a few hours, at} discovered, for which we have anticipated a great future, 
the same time losing its polish : 
the nickel-steel showed no certain sign of rusting. Im- 
mersed in fresh water alone for eighteen days the same 
nickel-steel showed not the least symptom of rusting. 

The Fracture of a bar, said to be of nickel-steel and 
shown me by “ Le Ferro-Nickel,”’ 

bent away from the nick. was astonishingly fibrous, 
‘“*barking’’ like very tough fibrous wrought-iron (Cf. 
p. 196, 1st column). 

nicked on one side and 

In another case the sheared fracture 
of a bar about 1°25 inches square, said to contain 30% of 

but even after three days! only to see it play an unimportant role: and, finally, that 
the cost of nickel and the difficulty of machining are likely 
to be serious obstacles to the-extended use of this alloy. 

The claim that the properties of nickel-steel are due to 
the particular mode of introducing the nickel, and not to 
the mere presence of that element, will be generally re- 

ceived with extreme skepticism. Like claims are made, 
apparently with no supporting evidence, for most of the 
patented alloys offered to investors. 

a Shown by St. Chamond at the Paris Exhibition of 1889. 

USNR T DAN 
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Anti-Rust CoATINGs. 

$ 420 (Cf. § 168, p. 104).—Finding no data as to the réla-;as in sewage, and slightly less in Canada than in New 

tive protection against rusting afforded by different pro-| York. 
tective coatings, Mr. R. W. Lodge and the author have 
carried out a series of experiments with exposures lasting 
from ten months to a year, with both thin sheet wrought- 
iron and plates of cast-iron, under four different condi- 
tions of exposure and with six protective coatings, speci- 
mens of the same irons without protective coating being 

exposed simultaneously. 
mersed in sea-water, but, in spite of very considerable 
precautions to prevent their being carried away by the 
water or by men, they cannot be found. To facilitate 
comparison with Table 44, p. 94, the results are reduced 

to the same standard. 
Paste 221.—Loss or Weient oF Wrougut- anp Cast-lRON with DirrERENT Protecrive 

CoaTineés, IN PouNDS PER SQUARE Foor oF SurFACE PER ANNUM, (Cf, Table 44, p. 94). 

A fifth series of plates was im- 

Comparing the different conditions of exposure, im- 
mersion of course greatly accelerates rusting. Thus in 
ten out of the fourteen sets of cases the pieces immersed ° 
in fresh water lost at least twenty times as much as_ those 
exposed to the weather in New York. The loss is slightly 
|but fairly constantly greater in New York than in Canada, 
which helps to explain the celebrated brightness of the 
'tinned roofs of the Canadian churches. The loss in 

sewage is slightly greater than in fresh water, but far 
from constantly, for in seven out of the fourteen cases the 
loss in fresh water excels or about equals that in sewage, a 
‘result most unlooked for, and wholly at variance with Mal- 
let’s results with fresh water. It, however, recalls Mallet’s 
‘results with sea-water, in which sewage on the whole 

Exposed to the weather | alll | Average, |retarded the corrosion of skin-bearing cast-iron (p 97). 

monn osetia — Comparing the different protective coatings the Bower- 
ad In New 1 fresh aie ‘ E . e : ° + : 

Cente | Teak State,| water. eee. | | Barffed pieces win easily, undergoing no loss in five out 

ee aceuaae hia mine, si of the eight cases, and with the single exception of the 

= er —)__|nickel-plated wrought-iron in sewage, losing less than 
OG ss cin sicnaqenxnnne 0 jgain, *003,0 | *006,7 *003,6 *002,5 : » ° ° 

Tinned......,.......ss0ss0..,.{gain, °002,0 “1000, 1 O14 07,1 06,2 | half as much as any of the other irons in the three other 
PENNS Sa cuccncxencersct 0 “WW “00,4 “003, 1 "013,5 oz . ° 
Galvanized eee, jenin, “0004 |. ave. “045,9 0808 "042,0 | CASES, The copper-plated and the uncoated iron lose 
neat a “001,0 008, "83,9 "117,0 | *051,2 : : : 

ieee ee O, SeapeNtnenae ae | o33,6| "181.0 “169.0 | ‘0825 |most heavily, copper-plating on the whole accelerating 
Copperpiated, ......2 sens s0eees *000,2 | “O05,0 | 179.0 *122,0 “0916 : . 3 . . 

AVEFRGC......0..0002 + eens —_— "080,3 | ‘40 | the rusting, especially in case of the wrought-iron sheets. 
ee eee ; heen tinned pieces come in as a good second in ease of 

See ot ee eee, | wrought-iron, the galvanized as a bad second in case of 
Bower-Barffed ............0000. gain, *004,0 gain, *003,1 |gain, *005.5 "001.4 |gain °002,8 | ‘ ° ° 2 . 

ina Sd Paratined °°. “00,6 |” -001,9 “000.2 | “084 ‘2,8 |cast-iron, As between nickel-plating and galvanizing in 
EON... cscacvacuacetesse ” 0 “049,1 | *061,0 °027,5 . : a * 
Tinned. ooo ease gg | Oh | | cee “0411 | Case of wrought-iron, and as between nickel-plating and 
Nickel-plated, .......... ...00. gain, *003,4 | “02,5 °131,7 *083,3 | “053,51, ° e . ° eT ° 
Copper-plated....... .. gain, "004,0 | “1005,0 *150,8 "19,2 ‘067,8 | tinning in case of cast-iron, it is not easy to decide whether 
Black, 7. e. uncoated... gain, °006,3 “O12,0 "148,3 “27214 | -106,6 : ae iS 7 Be Yas = nea 
io gain, “002.9 | “0421 OT7,2 “086,7 ‘oul | the apparent difference is not due to individual peculiarities 

A single sheet of No. 23 gauge refined wrought-iron was cut into plates 6’’ x 12’ and others 
x 6’. Of the 6’ x 12” pieces some were exposed without treatment of any kind, the scale 

being left on: others were tinned; still others were galvanized by the Rhode Island Tool Com 
pany. Of the 6” x 6’ plates some were Bower-Barffed (Cf. § 167 C, p. 102) by the Yale & 
Towne Company, others were Barffed by the Pratt & Cady Company, still others were nickel 
plated and copper-plated, in each case after pickling. The cast iron pieces were skin-bearing 
plates, 4’’ x 3°5’’ & OQ°1ST’’, presented by Prof. G. W. Maynard, These were subsequently given 
the coatings indicated, their original skin being retained in all cases, 
One set of the pieces thus prepared was exposed on the roof of a dwelling-house in the eastern 

townships of the Province of Quebec, Canada, by Mr. E. C. Hale, of Sherbrooke, Canada: A 
second was similarly exposed in a village in Rensselaer County, New York State: A third was 
immersed in the Chestnut-Hill (Boston) reservoir by Mr, Desmond FitzGerald, of Boston: A 
fourth was immersed in the Boston main sewer, near the pumping station, by Mr. H. H. Carter, 
of Boston. 

Our thanks are due to these gentlemen and to the companies already named for their kind 
issistance in preparing or exposing the specimens, 
We intend to describe these experiments in more detail in the Transaztions of the American 

Institute of Miaing Engineers, Suffice it here to say that in each of the conditions of exposure 
the wrought-iron pieces were in one open wooden crate, the cast-iron ores in a second, the cor- 
ners of the pieces (and in case of the 6’” x 12’ wrought-iron pisces a small space in the middle 
of the long sides) alone being in contact with the crate; and that care was taken that the speci- 
mens should not touch each other or any other metallic substance, Though exposed nearly 
a year, including autumn, winter ani spring, at the end of the experiments the gumined labels 
still adhered to twelve out of the twenty-six specimens exposed in Canada and in New York. 

In brief, the Bower-Barffed pieces lost much less and 
the copper-plated and naked pieces decidedly more than 
the others: the cast-iron lost about as much as the 
wrought-iron: the loss was about the same in fresh water 

of the pieces tested. 
The most surprising result is the practically identical 

loss of cast-and of wrought-iron, not only on a general 
average of the whole, but in at least three out of four of 

the sets of cases. It harmonizes with the belief expressed 
in $165, p. 98, that the slower rusting of cast- than of 

wrought-iron is due chiefly if not wholly to the protection 
which the skin of the cast-iron affords, rather than to the 
difference in the nature of the two substances. Just as 
we there saw that, when wrought- and cast-iron were 
brought to terms of equality by planing the skin from the 
latter, it ceased to resist rusting better than wrought-iron, 
so it does in the experiments of Table 221, in which we 
may suppose that the protective coatings applied put the 
materials nearly on equal terms. Still, even when un- 
protected the wrought-iron here resists rusting about as 
well as the cast-iron. 



APPENDIX 

LEAD-QUENCHING.  § 421. 

es 

LEAD-QUENCHING. 

$421. Quenching in lead instead of in oil has been 
adopted by the Chatillon et Commentry Company of 
France, especially for forged projectiles for piercing 
armor-plates. The metal is first heated to the desired tem- 
perature (probably the W of Brinnell and b of Chernoff), 
and then plunged into a bath of molten lead, in which it 
cools undisturbed. Owing to its density and high con- 
ductivity, lead should at first cool the piece more rapidly 
than oil or water, but later, as the temperature of the 
piece, sinking below the V of Brinnell, approaches that 
of the lead bath, the cooling grows slower and slower, 
ceasing asymptotically. Lead-quenching then should 
cool the metal more quickly through the higher ranges of 
temperature and less quickly through the lower ranges 
than oil-quenching. We may surmise that the fine grain 
acquired when the metal is heated to W will therefore be 
preserved better by lead- than by oil-quenching, and we 
would rather expect that the former operation would 

TABLE 

in elongation. Thus, taking the last eight sets of bars, 
with carbon from 0°70 to 1°30%, we find that the average 
elongation of the lead-quenched pieces is 4% greater 
while their average tensile strength and elastic limit are 
10% and 18% less respectively than those of the oi! snenched 
bars. Itis not yet clear that the properties acquired by 
lead-quenching cannot be as readily and more cheaply 
given by oil-quenching followed by a more complete an- 
nealing, nor indeed that this latter combinatiou of oper- 
ations may not give higher elastic limit for given elonga- 

tion than lead-quenching does. 
Comparing now the lead-quenched with the simply 

annealed bars, we find that the former invariably 
excel the latter in tensile strength and elastic limit, but 
are excelled by the latter in elongation in nine ont of 
twelve cases. 

Finally, comparing the simply annealed, the water- 
quenched and the oil-quenched bars, we find that the 

22.—PROPERTIES OF STEEL ANNEALED AFTER DIFFERENT KINDS OF HEAT-TREATMENT—CHATILLON ET COMMENTRY. 

a ‘Tensile strength, pounds per sq. in, when annealed after) Elastic limit, pounds per square inch, when annealed (7) after’ | Elongation. ¢ in 8 inches, when annealed after 
Bt eae Fah ieas ‘| See {| i ee en 

s| SB a quenching in quenching in'quenching in ee quenching in quenching iniquenching inj} aie quenching in quenching in'quenching in 5| $8 forging. ae oil, lead. forging. water, oil, | lead, | forging. water, oil, lead. 
| | 

ap ee | a or ieegokercy aa | “a = ie 

1} ole 44,090 BROS cy cao |eeeepennn os || 96,170 RAO |. ee beeen cee 30 MBN Da sane 58 es 
2} 020 |) 43,379 64,429 45,499 | 44,375 25,601 45,357 36,979 | 26,738 34 | 28 30 31 
3) 0°30 | 65,567 80,785 | 71,256 | 72,251 36,979 52,340 41,815 43,806 24 | 21 24 22 
4 O40 70,402 85,039 | 31,496 | 74,100 39,112 59,024 538,477 | 45,039 20 | 18 22 21 
5 (0°50 77,941 105,391 | 98,706 86,190 43,806 72,251 65,567 | 51,486 21 15 19°5 20°5 
6 0°60 35,336 112.360 | 102,404 89,603 46,935 | 81,070 70,402 | 93,193 18 13 17 17 
7) oie 91,026 126,583 | 113,782 99,559 | 52,624 | 88,181 73,958 | 61,158 16 14 14 16 
3 0°80 93,870 | 137,961 119,472 106,671 54,046 92,448 76,803 56,891 17 11 13 14 
9 0°90 98,137 | 140,806 123,739 105,093 D4 046 93,870 | 79,647 64,002 16 10 13 15 

10, 1,00 106,671 | 158,606 129,428 115,205 55,469 | 106,671 i 31,070 69,691 | 17 10°5 il 15 
Hi a 113,782 163,562 | 145,072 129,428 56,891 116,627 | 92,448 79,647 14 7 95 12 
13; 1°20 122,316 170,674 | 165,562 | 150,761 64,002 128,005 } 115,205 98,137 | 12 i 8 9 10 
13! 1°30 128,005 180,629 163,562 156,451 69,691 125,161 } 116,627 95,292 | 10 | 6 9 10 

Thirteen sets of 14-inch square steel bars, apparently eight inches long between marks, 
conditions are as follows : 

Ist, simply annealed, apparently by slow-cooling from dull redness after previous forging. 

each set being of constant composition, are tested tensilely in four different conditions, These 

2d, quenched in cold water from about W. (b of Chernoff), then reheated to 750° F. (400° C.) and cooled slowly, 
3d, the same, except that they are quenched in oil instead of water. 
4th, the same, except that they are quenched in molten lead instead of water. 
The proportion of carbon is approximately that given in the second column, and but little silicon, manganese, ete,, is present, i. e. the metal is true carbon-steel. 

induce less powerful internal tension than the latter. 
Which of the two should the more completely prevent 
the carbon from passing from the hardening to the cement 

. * . q | 
or non-hardening state it would be hard to judge before- | 
hand, 

At the Paris exbibition of 1889 the Chatillon et Com- 
meutary Company gives certain results of lead-quenching, 
which are reproduced in a modified form in Table 222. 

Here the influence of lead-quenching is much milder 
than that of oil-quenching, the lead-quenched piece ex- 
celling the oil-quenched in elongation in 9 out of the 12 
cases, and being excelled by the oil-quenched piece in 
tensile strength and in elastic limit in 11 out of the 12 
cases. This milder quenching should be desirable for 
certain cases: but it can hardly be claimed that the effect 
of lead-quenching is absolutely better than that oil- 
quenching, for the oil- excel the lead-quenched pieces as 

much in strength as the lead-excel the oil-quenched ones 

water-quenched bars invariably excel the oil-quenched, 
and these in turn always excel the corresponding simply 

annealed pieces, in both tensile strength and elastic limit ; 
| while as regards elongation the order is as we would expect 
|reversed, the simply annealed excelling the oil-quenched 
‘and the oil-quenched excelling the water-quenched, in 
| either case with a single exception, in which the elonga- 
tions are equal. 

These results agree in a rough way with those discussed 
on pages 19 and 20. The fact that, although the latter 
indicated that oil-quenching gives high-carbon steel 
greater strength than water-quenching does, all the water- 

quenched pieces of Table 222 are stronger than the oil- ww 

quenched ones, may be due to the fact that here both 

have been tempered after quenching, so that some of 
that intense stress which water-quenching gives, and 
which probably directly lowers the tensile strength, has 
been removed. 
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NEW YORK PRICES CURRENT. 
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Discounts are for Export Only. 

In the interest of the extension of the markets for 
American manufactures the ENGINEERING AND MINING 
JOURNAL has secured the services of gentlemen thor- 
oughty acquainted with the export trade and with for- 
eign markets, and it offers its serv ices to fore ign buyers 
who may desire information concerning any article w ‘hat- 
ever of American manufacture. Noc harge will be made 
for these services, either directly or indirectly through 
commissions on goods purchased. The proprietors of the 
ENGINEERING AND Minine JOURNAL are neither com- 
mission merchants nor exporters, but they have many 
sources of information, both at home and in foreign 
countries, and place these at the service of manufac- 
turers and exporters ave and of importers and con- 
sumers in other countries. 

N. B.—Special attention is invited to the 

. goods advertised and illustrated in the adver- 

tising pages of the ENGINEERING AND 

MENING JOURNAL. 
Price lists and other information may be 

obtained by addressing the advertisers direct 

or by writing to the ENGINEERING AND 

MENING JOURNAL. 

Agricultu ral Im pie ment ‘. 

“Planet, Jr.” No. 2 Seed Drill, $9. 

Double-Wheel Hoe Rake, Plow, etc......... ........ $8.00 
Double-W heel Hoe, plain (Hoe’s only).......... ..... 4.50 

“Fire Fly” single- 
wheel Hoe, Culti- 
vator and Plow, $5. 

“Fire Fly” Hand 
Plow, $2.50. 

30 % diseount, f.o.b. 
New York. 

All 

combined, 
wheel, $11. 

vator, $6.00. 

40% discount, f.o.b., 

New York. 

HAY FORKS. 

Ely Hoe & Fork Co.—Gold Finish, Patent 

RAKES (GARDEN). 

Overcaps. 3 war steel garden rakes. Per $050 

Three Tine Forks. 1. ¥ . 9.00 . 
‘No. Tine. Handles. Per doz 2“ 10.00 
30 10in. 444ft. Boy’s........ $7.75 mii © -0n 
32 19% BUGMAB 5 oe ain onset 9.00 16 -00 
32S w* . Strapped.... 10.50 Braced malleable garden rakes. 
2B 12° “ ae SP 9.50 WO GORGE. 6.0. on oc actin bas Seeds ceeoes $5.50 
32BS 12 “* “ Bent & St’pd iL 00 BD oe > as chs dane ons ddepeinenendacanes 6.00 
33 12 “ ey eS ee eed 14 SO _ nesessabwevestanede eabaes santa 6.50 
33S 3 = Strapped... " oD RO 7  o.nccicce o Ghedeae laine enaane 7.00 
SB 3 * = MNS cas ene o's 10 00 
3 BS 13 “ - Bent & St’pd = - pa -Harper Riveted Garden Rakes, Wood Heads. 
34 14 “* OME ek EPA wea danieeede Wrought teeth. Per doz. 
4B. 14 “ - Bent... ..... 10:73 '& “teeth, rc dkes, wrought, 6 feet handles cities victu kata? $5.00 
35 15 “ Se ee Ce tewtee ee ee ee ee eS 5.50 
3B. 15 “ Xi Bem ....<5:- 11.75 | 12 - s 8 Le abt a ee) 6.25 
422B 3" i MGs 5. .3~ 5's 12.50 | 14 as - Oe ge eee eee 7.00 
42BS 12 “ Bent & St’pd 14.00 

Manure Forks, Solid Steel Shanks, 
Gold Bronze’ Finish, Patent Over- 
caps. 
No. 44, oval, 4 tine, 12 in. tine, 4 ft. 

handle, plain ferrules, $12.50 per doz. 
No. 448, oval, 4 tine, 12 in. tine, 4 ft. 

handle, strappe d ferrules, $14. 
No. 44%, oval, 4tine, 12 in. tine, 4% ft. 
— plain ferrules, $12.5 

No. 44% 8, oval, 4 tine, 12 ‘it. tine, 4% 
ft. handle, strapped ferrules, $14. 

No. 54, oval, 5 tine, 13 in. tine, 4 ft. 
handle, plain ferrules, $19.50. 

No. 54 8, oval, 5 tine, 13 in. tine, 4 ft. 
handle, strapped ferrules, $21. 
No 64, oval, 6 tine, 13 in. tire, 4. ft. 

handle, plain ferrules, $22.50. 
No. 648, oval, 6 tine 13 in. tine, 4 ft. 

handle, strapped ferrules, $24. 

HOES. 

Ely Standard Socket, all Gold Bronze Neck, full Pol’d, 
C. S. Blade. 

in., selected a. — 

owe’ 
Washington County Pattern, spring 
SN 5 a ois. c a orth, «8 4:8 ark Goins Sala ahumial 

Rhode Island, a ing in. 9 in., spr’g handles 
~ 

p woos S SRSS SSSS 
Meadow,9 x 4 in., poplar 

PORIMIIOIS 3.0... ines ceeaamiennes 
Meadow, 9% x 34% in., poplar 
TINO oak 5 ase Se nec nse 

Meadow, 10 x 3% in., poplar 
handles... ue. 

Broom Corn, 7% x 4% in., pop- 
nf ne 9.00 

Meadow Socket Hoes, unless 

© 

Popuiar Handles in 
otherwise ordered. 

. __ PLOWS. 
Reversible Oneonta Clipper. 

16. Oneonta Clipper, Rever- 
ghEONTA CLI PPEp sible, Iron beam Cut- 

: A _ : Waa e s tatnngenawanadtes 14 
F Oneonta Cli 7 er 

sible, Iron Wheel and 
CSU sow oe cicsae tinxcs 15 

- Oneonta Clipper, Rever- 
sible, Iron Beam Cut- 
ROW ar ks icecncupxtaeens 15 

Oneonta Clipper, Rever- 
sible, Iron Beam, 
Wheel and Cutter.... 16 

17. Hard Metal, Reversible, 
ERS au send oat eae yea aig oe 17 

17. Hard Metal, Reversible, Iron Beam, Wheel and 
A SER ee eae. tie, 17 

19. Hard Metal, Rev ersible, Ww ood Beam Cutter...... 16 
+ “Wheel and 
PI Ss sae fo oS = hic 5.0 oe wad alin ctw cae vicaneeeneioes 17 

20. St cel Mould Board, Rev ersible, Wood Beam i 15 
* Wheel 

CRN as os asics cs is iacis cane ds Seen 16 
Iron Beam Plows. 

Two-horse Sod and Stony Land.... 8 - plain. 
Curtis’s Sod Two horse............ 11. 

= ? e ene area dont 13. ~ cutter. 
™ * a OM 2 casidianca 14.25 wheel & cutter. 

Subsoil Plows. 
Tw o-horse 9.50 Draft Rod. 

ia 11.00 Wheel and Draft Rod. 
Hitchcock’s Potato Digger and Shovel Plow. 

Improved adjustable handle shovel plow............ 7.00 
Hitchcock’ 8 Potato Digger: ES oan captor wcntienaeewies 8.00 

=A shovel plow....... 10.50 
Dis. 30 

RAKES. 

The S. R. Nye Im- 

Steel Horse 
Hoe and Cultivator 

with 

All Steel Plain Culti- 

proved. 

22 Teeth Rake, $32.00 

prove pp : 26 34.00 

hee Ee 258 dis. 
ow Lock Lever 
NUK Boi ncscsan .00 
Nog iwaw «Senn ae 30.00 

Iron w heels, $2 extra. 
With Pole, Double 

Tree and Neck 
ee Yoke, $2 extra. 

: =— 22 cubic feet packed, 
= lbs. gro., 225 

= Ibs. net. 

|e “Golden aaa “Self- anata ‘Rake, $37.00; 22 cu. ft.» 
430 lbs. gro., 250 Ibs. net. 
Cc a "Hay Tedders, $59.00; 700 lbs. gro., 450 Ibs. net. 
Potato D iggers, -00; 100 Ibs. gro., 60 lbs. net: dis., 40% 

1.0.b, ship ork or Boston. 

Best Polished Cast Steel Rakes. 

10 doz. case lots, 60, 10 and 5% cased. 
Geneva Tool Co. 

Ten-Teeth Malleable Garden. 

No. Handles. Per doz. | No. Handles. Per doz. 
1— 16tecth, 6 feet pane $12.00 | 4—10 teeth, 6 feet icamea .00 
2—14 6 -.. 11.00 | 5—8 6 8.00 
3-12 “ 6 « . 10.00 | 6—6 “ aa ctnd 6.00 
Lawn or gravel rakes, price same cast steel — rakes 
Tar rakes, 14 teeth, 18 inch, iron shank, 4% 
handles, WONG cicicct inde ouubataseneeecadedtaasatie o $12. 

No. Malleable Iron Garden Rakes. Per doz. 
8—8 teeth, polished, =e handles Late eee daepianwes $5.00 

ee cl nee ee ere Aol ae cas 5.50 
12-12 ‘“ a 8 OO rd thats: ko dtls nid tahden 6.00 
14-14 “ - 6 Set Tut@ dbs asdale duce 6.50 
16—16 “ im 6 wij) Laaided an auenawateada 7.00 

Steel Garden. 
Plain. Braced. Plain. Braced. 

= Teeth Chiniwsbadt cdseduies $5. 50 00 $9.00 $10.50 
6.50 10.00 11.50 

it a 7.00 11.00 12.50 
eo 7.00 7.50 *2.00 13.50 

Dis. 70 and 5%. 

Cast steel garden rakes. 
Per doz. 

- teeth, polished, tapering bar, ne rake. = oo 

oe “ “ec “ “ a 00 

““ “ “ ct) “ee 12.00 

Cast steel lawn rakes. 
12 teeth, polished, tapering bar, tem- 
pered MOH S132 eis )s.t-e <. 

14 teeth polished tapering bar, tem- 
POR WRN 52 Em Fic ce ccc s a cece 

16 teeth polished tapering bar, meat 
WMO WOME. oo. 5 siccs aoe gee cantiaut a4 aa 

18 teeth polished tapering bar, tem- 
MMM POM. 5 2 500 kein ons dy oss He 
is. 70% from Standard Association list 

recuired. 

SCYTHES (GRASS). 

.00 

1.00 

00 

00 

Prices made where XX handles, etc.. are 

Waldron’s pattern, oiled $8.50 
aig ee Re er ere 8.50 
Western dutchman, pronaed and painted........... 9.00 
Clipper, DOHSNOG WED. ire... cece Fo ccccccceccadnsades 9.00 
Fine cutlery steel, full polished...................... 10.00 
All steel, full polist WN icy Sick 0 Ask taae's Miedaab enews 11.00 

Grain Scythes. 
WV aldwenr me OELCET, OHOG 65... cn cc sccvcncccseceecae 11.25 
eS a ee errr ere ere 11.25 
CE Sastre cch Gi ecs'n Ge chuneohadtanmuenes 11.25 
Clipper, bronzed and painted.... ................... 11.50 

Lawn Scythes. 
Clipper, bronzed and painted......................-. 9.00 

Dis., 40 and 107. 

SOWER, BROADCAST SEED. 

POP GOmGts w. 0000 0iaci es $36 f.o.b. 

> Gross wt., 110 pounds per doze 

Net wt., 

n 

75 pounds per dozen. 

Weight 
about 
40 Ibs...... $4.25 

ey Ee 5.05 
ee ose 5.50 
We aks. 6.00 
gee 7.00 

ee 30 a = ; ~ ‘a — 
‘ii ‘hing 100 to 800 1 cts. per Ib. Discoun Anvils weighing oan Py 

Arms and Ammunition. 
Wood Powder. 

American Wood Powder oe y- 

Kegs, 25 Ibs. 4 ibe. 1 1b. cans. 
lity arms 

ee ee $19.50 5.0085 
A, “Ger large bore........ 

aS ne for sm e ss es 

ee So errr 17.00 4.35 -75 

E, very fine for small 
bore rifles and gallery 
SOUR a's ine 40505 ) 

Discount. 
Per cent. 

Bullet Breech Caps....... ..++++- » er, Ib. 1.60 10 

Conical Bullet Caps.......... ..+++- 1.75 10 
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Discount. 
Per cent. 

Rim Fire Cartridges. ..........00000ss0s0ss 60 19 
Military Rim Fire Cartridges............. 
Central Fire Pistol and Rifle Cartridges. . 
Central Fire Metallic Cartridges for Tar- 

10 
10 

15 
40 

get and Sporting Rifles.........-......-- 30 10 
Military Cartridges, Central Fire......... 30 10 
Lefaucheux Cartridges..........-+-....+++ 60 

Gatling ( lestehtens peicnsestaese sGee nceks Special 
Primed Shells and Bullets................- 25 10 
Friction Cannon Primers...............--- 20 10 
PE aS keLaLtRss Sinus ae cecakcesenss 10 
Percussion Caps, F.G ............per.M. 38c. 

BEER ycwicsensankenbsasatevene ses < . ic. 
DEER ee coceu's usunene 24 45c. 

Brass Shot Shells, U. M. C., Ist qual..... 60 10 
PI eno cc cae neheneces ce ues 65 10 

Paper Shot She »s. 
.UeM.C-C2 

WATERPROOF 14,16 and 20 ga. First 
quality, 30,10 and 10 per 
cent; 4, 8,10 and 12 ga., 
First quality, 25, 10 and 
10 per cent. 

14, 16 and 20 ga. Club brand, 30, 10 and 10 per cent. 
10 and 12 ga. Club brand, 3344, 10 and 10 per cent. 
Gun Wads, 20 and 5 per cent. 

REVOLVERS. 

oot TN) awe en mest Sas 
CLUB BRAND 

’ Smith & Weston 

32, Single Action, 3, 3% in., 
$8.00. 

32, Double Action, 3, 34in., 
$9.35.° 

32, Safety Hammerless, 3, 
346 in., $11.00. 

38, Single Action, 314 in., $9.40; 38, Single Action, 4 in., 
$9.65; 58, Single Action, v in., $10.00 ; 38, Double Action, 
314 in., Double 
Action, 5 in.; $11. 
$12.00; 38, Safety 
Hammerless, 5 in., $ 
44, Single Action, 

38, Safety Hammerless 344 in., 
mmerless, 4 in., $12.25; 38, Safety 

2.50; 44, Single Action, 4 in., $11.50; 
5 in., $11.75; 44, Single Action, 6, 64 

in., $12.00; 44, Double Action, 4 in., $12.50; 44, Double Ac- 
tion, 5 in., $12.75; 44, Double Action, 64% in., $13.00; 44, 
Double Action Favorite, 5 in., $12.75. 

$10.40; 38, Of 3s Action, 4 in., $10.65; 38, 

Colts. 

Discount, 10 per cent 

from following 

prices. 

Double Action Army, 44 and 45 calibre, 
inch bbl., $13.00. 
Double Action, 41 calibre, 

434, 544, 7% 

216 to 6 inch bbl., $11.20. 
£ 1 ha - 24 6 % 516, ~~ 00. 
Single Army, 45 calibre, 434, 544, and 7% inch 

bbl., $12.00. 7 . 
Single Action Army, 44 calibre, ‘‘ Frontier,” 434, 54%, 

and 7% inch bblL., $12.00. 
New ‘Line, = calibre, blued or nic keled, $4.00. 

4.00. 
30 = - > 00. 
22 half or full plate, 2.10. 

old Model, 22 calibre, by the hundred, half or full 
plate, $1.50. 
iy Deringer. 41 calibre, per pair half or full plete, 

American Bull I Jog 

Double Action 32, 38 and 44 
calibre, 24% inch barrel, $1.60; 

‘ Double Action 32, 38 and 44 
calibre, 44% inch barrel, $1.85; 
Double Action 32, 38 and 44 
calibre, 6 inch barrel, $2.10. 

F.& W. 
2% inch bbi., 

 & W. tects revolver, 32 and 38 calibre, 314 inch 

wer > Bull Dog revolvers, 32 and 38 calibre 

bbl . $5.50. 
H. & R. Automatic revolver, 32 and 38 calibre, 344 inch 

bbl., $4.75. 
De fe onder rev olv ers, Single Action, 2 22, wood handle, 65. 

22, rubber ‘“ 70. 

© Se = “ 39. 7 ocd = 85. 
. . o 32, rubber ‘“‘ 90. 

Remington Army revolver, Single Action, 44 cal., 
frontier cartridge, 534 i inch barrel, $6.50. 
Remington Army revolver, Single Action, 44 cal., 

frontier cartridge, 7% inch barrel, $6.00. 
Remin gton Double Deringers, 41 ‘cal., rim fire, $4.05. 
National Deringers, 41 calibre, per pair, half or ful 

plate, $4.00. 
New House, 41 or 38 calibre, blued or nic keled, $5.00. 

= Police, 38 calibre,6ing  “ 
38 “ 4% i in * “ 

7.00. 
7.00. 

““ 

RIFLES. 

Colts’ Lightning Magazine. 

Discount 10 per cent. 
$15.38 40 / 60 and 45 / 60 calibre octagon barrel. . 10 Ibs. 

= . “round a) eee 
i wei ™ = carbine “ s e 14.25 

32, 38, and 44 calibres, octagon S: os a 13.50 
%: round ©. chek A 12.38 

” so - carbine ee 12.3§ 
- = ar - baby carbine....... 54 “ 12.3 

22 calibre, rim fire, octagon barrel............. 15.38 
EE ae 14.25 

Remington Light (Baby) carbines, 44 cal., nick., $7.50. 

Assay Furnace, 

Hydro-Carbon Blow-Pipe Assay Furnace. 

No. 2, 

8x434x3 in iS vikasuaia nee $10.00 
No. 3, taking F Muf- 

fie, 10eGed in... .00<- 15. 
No. 1, Crucible Fur- 

-nace, taking Battersea, 
U or Colorado B Cruci- 

* ble, 4in. dia. 5% deep.. 4.00 
No. 2, taking Batter- 

sea E, round, 5 in. dia., 64 deep................e00085 5.00 
Blow-Pipe No. 1, with half Sait tank, made of | 

plain, strong sheet metal.............°°° °°" ....008 18.00 
Blow-Pipe No. 2, with half gallon tank, made | 

entirely of seamless braas.............0cccssssssscesee 23.00 
Blow-Pipe No. 3, with one gallon tank, otherwise 

MN ONO Rina wack conc cies sec tecce bh bawss@ee sear 26. 
Blow-Pipe No. 1, Muffie Furnace No. 2, and G ruci- 

Me OE ONE. cot canaries ckanbewacheeeeen eee ne 32. 
Blow-Pipe No. 2, Muffie Furnace No. 2, and Cruci- 

es I BEN, Fine cs cannuuuuneaunuusdornatennes 37. 

Axes, etc. 

Shingling Hatchets. 

1. 2. 3. 

C =, $4.75, $5.25, $5.75 doz., 

pox s, $8.00, $8.50, $9.00 doz. 
45%. 

Ryder’s, $8.00, $8.50. $9.00 doz., 
50. 

Cla aw Hatchets. 
lL. 2. 3. 

Collins’, $5.25, $5.75, $6.25 
10%. 

Peck’s, $9.00, $9.50 $10.00, 
45 

doz., dis. 

doz., dis. 
wie. 

Ryder’s, $9.00, $9.50, $10.00 doz., dis. 
10% 

Collins’, cut in., 5, $9.50; 

$11.50; dis. 10%. 

Peck’s, cut in., 4, $10.50; 
$11.50; 5, $13.00; 54%, 
$16.50; 644, $18.00; 
814, $22.00; dis. 457. 

Ryder’s, cut in., 

$19.50; dis. 502. 

Adzes. 
House. 

Half flat head. 

Ship 

spur poll. 

Dozen. Dozen. Per 

Collins’. ..$14.00 $13.00 

A Peck’s.... 24.00 25.00 

Ryder’s... 24.00 25.00 

5to8 pounds, $32.00 
dozen. 

7to9 pounds, $35.00 
dozen. 

8 to 10 pounds, $38.00 
dozen. 

9 to 12 pounds, $45.00 
dozen. 

Western pattern 
same price. 

Spanish Pattern. 
Detumba round eye, 

$10.50 per doz. per dozen. 

5, $13.00; 
$14.50; 6, $16.50; 644, $18.00; 744, 

Muffle Furnace 
taking C Battersea Muffle 

dis. 

dis. 

dis. 

Hatchets, Broad Single Bevel. 

$10.00; 6, $10.50; 614, $11.00; 746. 

44, 
$14.50; 6, 

74, $19.50; 

5M, 

Discount. 

cent. 

10 

45 

50 

Broad Axes—Pittsburgh Pattern. 

Spanish Pattern 
Media labor, $12.25 

3Axle Grease, 

Frazer's (2-lb. tins), per BTOSS.... 2. 000s seeeeeeeeeeees $18.00 
i SI NN es AAs. ccacckdewesedas 12.00 

ETS 25 and 5 %. 
Dixon’s Everlasting, boxes 1 lb., per Mimi tt sine Sed $1.20 

¥ = © SO OF maar senace 2, 

Barrel Machinery. 

Stave Jointers. 

Single Whee Beer Keg Stavé Jointer, 16 to 22i in. 8 8 $190 
Double “ 16 ** 22 8 8 330 
ae Wheel Half Barrel * = - 2 30 8 8° 275 

Double “ 7 24 °° 30“ 8-8 440 
Single “ Barrel - 30“ 36S 8 8 330 
Double “ - “ 30 36 8 8 50 
Double Independent Barrel Stave Jointer with 
Wheels, on separate shafts, but suspended in 

ES eer 8 8 520 
Single Wheel Barrel Stav e Jointer, 32 to 38in. 8 8 350 
Double “ 32 to 38“. 8 8 550 
Double Independent Barrel Stave Jointer, 32 

BLS aC whaeb scan unoes chase eneey enone dns 8 8 575 

Bellows. 

Miner’s Bellows: 24 in., $8.50; 
26 in., $9.75; 28 in., $11.00; 30 
in., $11.25; 32 in., $13.50. 

60 and 5% dis. 
Standard, each: 18 to 24 in., 

$10; 28 in., $12; 32 in., $14; 34 
in. $16; 36 in., $18; 38 in., $20; 
40 in., $23; 44 in., $32. 

60 and 5% dis. 
Hand Bellows, per doz.: 6 in., 

plain, $10; fancy, $20; 7in., 
plain, $12: fancy, $24: 8 in., 
plain, $14; fancy, $28; 9 in., 
plain, 
plain, 

$16; fancy, $32; 10 in., 
$18; fancy, $36. 

1s. 

Belting. 

LEATHER BELTS. 

Standard Manufacturers List. ° 
Single belts per foot. 

Width. Width. Width. 
DAs sve cass ce). ee 
a winscnewnel pa“ 
D> ‘Gepsnanam 1.02 22 * 
2 -slttveoee 1b SS 
iy heise eane in a 

Oe Se wickheuss 1.42 26 “ 
ya 155 2 * 
Oe bieuasawen ifs @ “ 
a =" esonneee 1.82 32 “ 
De - e” Scemenn 1.98 34 “ 
BCT seven yuwd 2.14 36 “ 
| ae eee: ee | es 
nS a oa taal 2.49 44 “ 

@ ee sssessn te 2.66 48 “ 
Double belts twice the price of single. 

Discounts of Newark Leather Belting Co. 
Dis. single and double belts, cemented, 50 and 5%. 
oe single and double belts, riveted and cemented, 50 

and 5%. 
Dis. single belts, 

proofed, 50 
Dis. double belts, 

proofed, 45%. 

Discounts of I. B. Williams & Sons. 
Single a and double belting, i). 50 and 10 

” cemented.......... 50 and 10 . 
laced sewed....... 50and 5%. 

Electric light belting, single and double ce-_ 
mented only, waterproof 

2¢ cash f.o.b. New York. 
Leather Belt Laces and Leather. 
Discounts of I. B. Williams & Sons. 

Y4- -inch per 100 — ace a = gginch per 100 feet pinisiova $2.00 
5-16 “* ‘ i Pe ae aan 2. 
3g “ “6 66 “ Py “ “ ‘ aa i 

Dis., ‘raw hide, 50 and 10%. 
ag ‘taned, 60 and 10%. 

cemented and lacesewn, water 

ceménted and lacesewn, water 

“ “ “ «“ 

Rawhide lace Sides cubis aaa +a = per square foot. 
Tanned 14c 

GASKETS. 

Corrugated Copper. 

Price, 2 cents per 
square inch, less 30 per 

#¥ cent. discount for home 
’ trade. 

Less 60% discount for 
export trade. 

Bolts. 

Philadelphia Tire Bolt, with forged nuts. 
Price per hundred. 
Condensed list. 

Length} 1-8 | 3-16 | 7-82 | 14) 516 | 38 
1 | $150] $1.50] $1.50]........ ae en la 
2 | “150 | “160 | “1.85 |” $2.95") "” $3.05"| "$5.00 
#® Rone | 1.90] 225| 275) "365 | “5.80 
BS peestbnow cecaokiteeeee 3.25| 4.25} 6.60 
BS OE TS epee 4.90 | 7.40 

Fractional sizes, intermediate prices. 
Discount 80 and 25 %, 
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____ Common Carriage Bolts, price per hundred. —| Cutlery, Table. 3-16 9-16 7 oe 
Length. & 516 | 3-8 | 7-16 | 1-2 | & 3-4 Tommins & Adams. 

1-4 | | 5-8 eos eet CASTERS. 

l Ru ce a oa pe ELS 
WO > Fesscccse $1.35) $1.60) $2.30) $3.10) $3.80 ae Iron Handle Table Knife and Fork. 
1% | yest $10.70 per gross pairs. 
isco 1.45] 1.75} 2.30} 3.10) 3.80) 7.50 Dis., 25%. 

iduncns sens 1.65} 2.05} 2.70) 3.60] 4.44! 7.50| $13.50 
Gisscass nena 1.85} 2.35) 3.10) 4.10) 5.08) 8.50 : 
Doe acsanitacs 2.05} 2.65) 3.50) 4.60) 5.72) 9.50) 
Dis pctacctein 2.25) 2.95) 3.9 5.10} 6.36) 10.50) ‘ 
peeeee 2:45] 3.25) 4.30 5.60 7:00) 11.50) 19. 
neko denscnas 2.65; 3.55) 4.70) 6.10) 7.64 12.50) \ 

Dp ccncnehes’ 2.85} 3.85) 5.10) 6.60) 8.28 13.50) d 
RRS 3.05} 4.15) 5.50) 7.10; 8.92 14.50 hi 

Badass aawexs 3.45| 4.75) 6.30 8.10, 10.20 16.50) ; ae 
Besvansadxnxt< 3.85} 5.35) 7.10, 9.10 11.48 18.50 \ ndles iuaas ce eedeancre $22.70 per gross pairs. 

16............] 4.25) _5.95|_ 7.90; 10.10, 12.76 _20.50|__31.70 | Ebony cg RR rorsen nas a ae 
Fractional sizes, intermediate prices. Dis. 75 and 104 Bone 8 eeee ees bis. 3607" 29.30 
____ Philadelphia Carriage Bolt, price per hundred. i 

- Length #18) sig | 38 | 7-16 | 12 | 
“eaemet) ate, A a pnmenien E  ieices tie, Peake Table Knives and Forks. ; 
linch. $3.00 $1.00 | $5.00 $7.40 $9.00 | Cocobola handles ...... ..-.+-.++0 $32.00 per gross pairs. 

 . 3.40 4.10 | 5.00 7.40 9.00 EDO TAMMIOR c. 6.0555 550020 00s sengs as OF : 
: e re 4.70 | oo 2 = BOWS MRNAIRS, «ios ssscossesecnehe 41.35 = “4 “ "x 5 7 , ‘99 | Bone handles.......... wots 

5 4.80 gap | 7.40 9.80 | 12.00 4 Misc., 255 1,200—Dinner 232—Breakfast. 
6“ 5.40 6.60 | 8.20 10.60 13.00 ees 

Se eh es cecal 7.30 | 9.00 11.40 14.00 ‘\ ; : 
BS |. seeness 7.90 | 9.80 12.20 15.00 a sitio ini aes Cone lets 
a er PEARSE CS 8.50 ae a eo Butchers’ Knives—Cocobola Handles. Ne 80. 17 ‘hay ‘$6. do natranie ate —— 
Renee eee en F 14.60 18,00 4% inches... .$1.15 per doz. | 6 inches ... ...$1.20 per doz. | No. 140. 16 in., $7.50, “ oo 

i a ee Dis., 25 and 10%. No. 830. 16 in., $5.00,“ “ Plain, 50 cents less. _Fractional sizes, intermediate prices. Dis. 80 and 5 %. oe te = No. 25. 16in.. $4.00, double plate. 

a ee ee = ee. No. 33. 16in., $3.75,  “ - Can Openers. | oe oa : No. 53, 15 in. $3.00, 0 
American..... 00 _ | Eureka......$2.50 10% dis. Hunting Knives—Ebony Handles. No 1 et 2° single Plate. 
oa ee 2.70 26% dis. | Domestic... 2.50 45% dis.] 5 in. 6 in. Tin. 8 in. 9 in. lin. |Noi 49. 14 in’ $1.75, “ “ 
Cigarettes (all tobacco). $2.10 $2.35 $3.00 $3.60 $4.30 SS Panes 

Liberty Bell (small cigars).................. $6.00 per 1000 Dis., 25 and 102. 
Golden Giants (regular shape).............. 4 aid : : 
Net f. 0..b., New York. Ghisiniiaes noun Serer ae 
Clay Working Machines. y * quaiiedeie yiaka.” 2 

FEED. 

Electroplate.— Babcock & Co.’s. 

No. 232. 12 in. high, $6.00, 
quadruple plate. 

No. 13. 12 in. high, $2.25, 
double plate. 

No. 12. 10% in. high,$1.75, 
single plate. 

CAKE BASKETS. 
Quadruple Plate. 

No. 448. 7 in. high-chased, 
ee aa lined, $17. 

No. . 7% in. high, 
chased, $7; gold lined, 

; .|Lengtb in| ae 8. A , 
No. of | No. of | Length in inches| p,. No. 686. 6 in. high- 

No. brick perday. Compre. | cutter.| knives., BES Of" oF feed cut. + Price. a sos ged No. 10 D brick machine...............-.. 50,000 $1,500 ; ‘| knives. P lined, $5.50. 
No.10S * neste eeeeeee teens 30,000 1,200 nets ae = entrees No. 681. 6in. high,chased, 
Ze a. a Bde eeetee eee teen es ee 1,100 1 - 84 4% 4% and 1g | $1800 No. 681. $3; gold lined, $3.50. 

le -  - iy — \@raiesi¢:ece.eew de ceieeee Ny 5 2 ¢ | he, 3/ 1 2 0 d 

No. 6S_ * WE Leh cue Rin eae 15,000 ae ax| 1 We 168A ees | Se 
“ 8 “A 6. %, 1g and 1%| 21.00 

Se eee ef  evnw eivindewsicate 6,000 3,360 21g 2 7% |" Fy ve, and % 23 00 ourteeen: ween 

Coal Mining Machine. 3 1 | 81g | 54, %. 11f and 1%{| 25.00 ’ 
3 2 8% | fs Ye _.% and % 27.00 No. 126. 11 inches high, $5.50. 
4 1 10 %-. %, 14 and 1%; 30.00 
4 2 10 16 Te: 2 and % | 33.00 No. 127. 7 inches high, $5.50. 
5 2 | 10 ts: %, % and 14); 35.00 
6 2 11 te: 4,14 and2)| 45.00 No. 75. 8 inches high, $1.85. 
64 2 | Ta: 4, Ly and 2 | 45.UU0 

‘ 2 é ts: %4, 14 and2 | 60.00 No. 78. 7 inches high, $2.00. 
74 2 a ts. 4,14 and2| 60.00 — 

10 2 5 ts: 34, 114 and 2 80.00 Di 60 and 24% per cent. 
12 2 20 ta: 4. 1% and 2 | 100 00 oP v 
11 2 rt ts, 4. 114 and 2 45.06 

Jeitrey 13 | 2 | 18 | yd. 1nd? | 60.00 
6 feet unaercut........ $1200 | 5feet undercut........$1400 16 = Ts: 745 1 “a and m= 80.00 CHILD’S SETS. 

Jetirey oer Coal Ts m $200 20 2 = te: 24, 1g ard 2° 100.00 
Air feed drill........... $275 | Screw fe TUL......-- 2 ae a 9 es No. 90. S i 

7 The knife arbors for all sizes are made of : ene Discount, 10%. 
ery steel. 30 percent. dis. 

VEGETABLE—GALE’S. 

Weight of | Will cut} 

Cork Pullers. 

Fly Wheel. per hour. 
| Pounds. | Pounds. | 

The Samson Cork 20 1 500 y= 

Puller, per dozen, $12 net. = vans 

42 2,000 
50 3,000 
6 8,000 

machin- 
lined case,cup, 

saucer, knife. 

rH fork and 

3 spoon, $2.25. 
@ 

| $12 No. 41.Cup, gold 

15 lined, in fancy 

1g case, $1.15. 
| 25 
35 No. 43. Cup and 

Bg saucer, gold- 

Crucibles. bh. 11, Sargent & Co. lined, fancy 
’ Battersea Crucibles, Triangular. ease, $1.15. 

Height. Width. Crucibles. Covers. 
No. Inches. Inches. Per doz. Per doz. Drill—Portable Hand Rock. 

§ Pao ris a6 + “eS - 
trees 3% 0. 5 ice, $225. : z 

J Ree 314 314 0.60 0.40 FLAT Wane. 
ie xsi 314 2%% 0.45 0.40 Dis.. 20% Calla Lily, Empress, Windsor and Olive Patterns, 18 Pex 
a 2 254 0.35 0.30 — Cent Nickel Silver Base. 

, ee 244 0.30 0.30 Extra Double Triple 
|) a 2% 0.25 0.30 plate, plate, plate, 

r 134 0.20 0.30 per doz. perdoz. per doz. 
Battersea Muffles, any size, made to order. Duck and Twine. Db: MOM 6h ZIT 75 00 $7.25 

See Illustration in advertisement. = ae gee > se Dessert spoons...........--- . 850 10.50 12.50 
Long. Wide. High. Price. | Baltimore T. & N. Co.—22-inch, Hard, Medium and Soft. | Table spoons................+- 9.50 12.50 14.50 

No. Inches. Inches. Inches. Each. Ww oe Cents, Weight Cents, | French coffee spoons......... 4.75 6.00 7.25 
e Pitice sisdigienwete eco ate 3} 2 «6$. . Peryd. peryd. | per yd. per yd- | Berry or nut spoons.......... 24.00 30.00 36.00 

i cncdlin ia vee ditidibatouss ™% 4 2% 75 | No. 0... 19 02. 30 No. 6... 13 oz. 26 spoons, small ............ 4.75 6.00 7.25 
Wek died asin abet eighie 8 434 3 85 1... 18% 33 7... 12 25 Dessert forks ................. 8.50 10.50 12.50 
Tak Barta Ea Ge 814 5 34 1.00 2... 17 * a | 8... I “ 3 Medium forks ...........----- 9.50 12.00 14.50 
Dee aianh Scvud, bk eeknds 9 5% 334 1.15 3... 16 © 0 | 9... 10 “ 21 Oyster forks.................. 7.00 9.00 11.00 
ise tevrb scan sve eaiase 10 6 4 1.25 ‘... BY a4). ee 20 | Sugar shells.................. 9.00 11.00 13.00 
Ga... cce ce cen coveissennces il 4 346 1.00 -. BO 27 ee eee 25.50 31.50 37.50 
Dvds taorcd tain ent odd tec 10% 54 3% 1.00} Ravens, 284-inch.—Eight ounce, 15 cents per yard;| Butter knives, twist or re- r 3 
ens dapsv ak dba CU Sehametie 2 12 6 4 1.25 | Ten ounce, 19 cents per yard; twelve ounce, 22 cents per versed handles... ............ 0.50 12.50 14.50 

ae ee 14 8 5 1.75 | yard; Fifteen ounce, 27 cents per yard. Dis. and 1%. | Nut picks................. |... 4.75 6.00 7.25 
or ee 15 9 6 2.00} Cotton Sail Twine.—Three-fold and upward, 17 to 20! Pie knives, engraved blades. 42.00 51.00 60.00 

Export discounts %. cents per pound. Dis. 3s. ee ere 48.00 60.00 72.00 
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PICKLE DISHES. 5 cae. ial Weights. Geared mills. For grinding corn, feed, rye, ete, 

No. 144. 12 in. high, $3.50. © | = = | 
6 5 = =~ : 

J .in. hick. $2: as-| %|. Corn, |Wheat| 9° Dou-| & Mor- | = = 
No. 66. 10/4 in. high, $2; as w|bu. per|bu. per} Sing’l | ble b> Tron tise Size. | bo ss 
sorted colored glass. ©; hour. | hour. |2| gear.| gear.| 2 | wh’ls. | wh’ls. — - 

No. 155. 12 in. high, $4; as- | ay ae a | 

sorted colored glass. 18) 8to 4) 550! 625. $130 | $165 $180 ee ae 
20/10 to 5 = a i i 190 6 2 im els 

J BK i - he 22/12 to 5 7 85 60 1s 210 exer eT No. 146. 124 in. high, $9; hand 94l15 to 18| 6| 900 | 10501 175 210 395 , 

decorated glass. 26/18 to 20); 8to 10] 8} 12007} 1400 | 185 | 225 250 19” x 14”...'5' 8713’ 10/3 
30/20 to 25)10 to 12)10} 1500 ied 4 = = sm le evle 

No. 156. 12% in. hi ;hand | 36,25 to 30\14 to 17/12) 1800 | % 5 355 ) ex T"....8 Bet’ 
No. 156. 1244 in. high, $6; hand | 5 \-- to 40\19 to 211151 2000 | 23001 390! 335 | 460 
decorated glass. =—«—¥—<€_=€£[—[_=[==®——HaRaRRNNESDnna2{===—_ J/™' 9" =K CN"... '5"-_- 1’ 

Farm and Plantations;Mills. ~s 

. Approxi- 
TEA SETS. Driving | Revolu-| Length of |mate  ship-| | ‘ 

pulley. tions per| belt above ping Price. 
; __| minute, floor. weight 
No. 255. 6 pieces, $35, quad- +f x oN. ao * pod 4 eae ae yor 

">a oO r 2600 tb. LJ 
ruple plate. aoe : Hy 350 to 450) 18’ 3050 tb. 650.00 

< 814” 1350 to 450 18 3350 tb. | 735.00 
No. 301. 4 pieces, $23, quad- 

ruple plate. 

ae = —— Fiue Cleaner. 
‘ 7 i 5 wi 5 Ss 7? ic Steam No. 1847. 6 pieces, $42, quad-] 9% ee oes .o Hurley’s Automatic § 

, aii Se] ne | SB . re z aS = | ‘ Flue Cleaner. ‘ 
le plate B5| 2s = | Capacity | S#é ee 3 | 

ruple plate. a. | eT | of per hour. | 28.5 ® — . : i = 6 2s = Qe > iB Outside With 
eee OP so Bae ee diam. of hose s Best “_ steam 

is lHpl | at , No. tubes. clamps. Globe Valves.- hose. Per foot. im, > ~ | . 05 ce ; . ICE PITCHERS. 14 in. 2 to 4) 9x5%6'4 to 14 bushels|600 to 1200) 370 Ibs. $100 ; cacee 1% to 2 $5.00 ly, 9cents %, 67 cents. 
9 cs 2. . 7 : 7 ‘ ae 18 in. /4 to 10/11 x 6418 to.40 bushels 400 to 700 | 600 Ibs.|" 130] 3--""--3,t 278 BE Sg hcents Hy cents. 

No. 754. 21 in. high, double ee 3 to 3% 8.75 1, 1.75 134, 83 cents. 
The Dixey Mill Mill—Stit? ’ Spindle | Sty: le. | ; Se 3% to 446 10.00 14 2.90 144,$1.04, . 

wall, $30, quadruple plate. Dis. on flue cleaners, 60 and 70%. 
-| p : : Weight. e | ss | & E Dis. on steam hose, 50%, good to 90 Ibs steam. 
é ‘ower. |Capacity. = ge = S j Forges (Portable). 
Zp . ie ‘airbanks. 
eae _|Pulley. Geared ar a No. 2c, weight, 155 Ibs. 21 x 27 hearth............... $42.00 
18 | 4to 6H.P.| 8 to 25 bul 560 Ths) 650/130 $165 $189 | wm «lCU BR diam. hearth.......... yd 

No. 640. 12% in.| 22 | 6to 8 “ ‘|12 to 30 “ | 1000 | a se ee we Oe 24.00 
high,double| 38 | Stolz | 25 to 60 : 1100 | oo is5 2 345 -_ < eee ST... "18.00 , ; o15 ss oO “ “cc ~ 915 ¢ 6 og , es ma se i gq NBO tence . 

corel, BE, quae | ee 6B, 5“ 14 savishenes 16.00 
ruple plate. Dis. 607. 

Flour Mills, 

E. P. Allis & Co. No.1, 18 in. bellows, ; No.2, 
20 in. bellows, 25; No. 3, 22in- 
bellows, $30. 

20% dis. 
Stationary. 

27 in. bellows, $21; 30 in. bellows, 
$25; 33 in. bellows, $33; 36 in. 
bellows, $45 

20% dis. 

No. 751. 12% in. 

high, sing] 

wall, $6, double 

plate. 

Flouring 

MEill 

Machinery. Gray’s pat. noiseless belt roller-mills, porcelain rolls. Riveting Furges. 
Nordyke & 2 |sss| | 8 | 3) 888 in., 20 i in., 24 i armon C © SS is 5 | = a Bellows, 18 in., 20 in., 22 in., 24 in., Marmon Co. F S52 | = | 3 = = a $8.00. $10.00. $13.00. | $17.00. 

i | wo | é oo ow 20 # dis. 
Approximate |=* ~ = | = i 

shipping whe a * 
weight. sss s = s s = 

ee Initio? | | wf a vt 

Roller Mills for Wheat Flour. Lengthof j3% % & lo & & 
Prices * Double and Single Roller Mills. ps ion, mang mane) | & | 2) lease 7 

Size All_ | %Corrug. All Single machines. ae a 7 ert, (cecum 3s Light work, 12 x 17; height, 15 
- smooth. |% smooth.| corrug. | Corrug. | Smooth. ee ce eet et ees aies ' eee in., $16.00. a So cat f efoto 
6X12| $465 | $475 eee leaps ESS “ee . fas a | = = es Same, with Heed. 12 x 17; 6X16) 515 595 | 530 | :..... ec, Kee iS a i2i8)]) ss height, 28 in., $20.00. 6x20) 565 | 575 | Seo | i222! pee cee les isi @ | el @ | “le Se 
7x14 515 | ae ee D asiewes |: -eeawes a & hetgiegs f 5 [ie | a ed ee Bridge, Boiler or Railroad 
7x18 560 | oe) Ser a. (eee < x RIS * | 2S ae ar oF work, Pan, 17 < 19; height, 7X24) 635 5 | 60 | :..... Peas ao | | €|—-| 2 |s== 29 in.; Fan, 8 in., $27.00. 9x18) 6 | 660 | 650 | $350 | ‘$335 : Resi8' Si 8i se izis ss 9x %4 700 720 | 735 | 390 | 375 Revolutions feac cs Aas o (| & ° = > ° - Same, with Hood, $30.00. c | 810 azo i 440 | 420 per minute. ($= -)4/ + | 2 = ¢ oS ,4gs ae 

——$———S—= ————— ERS \|2| § }2| 2 1/Flg 8 8 Water Tank, $4.00 extra. 
20-inch New Era Mill for Wheat Sa i | 8) | 3 lr i i ’ oo | ei 8 mine Se > Tron Fire Ring Round Tuyer2 

Corn, and Middlings. fo ses 4 = = = S =x = = $1.00 extra. » . 
sia = = xxx| S$ x m x Kix x x S > + ~ ‘ . = } Ss : ize. Power. Pulley. Capacity é 5 =: : | g| ; ats | gga 50 % dis., f.0.b. at Cohoes. 
Inch. H.P. Inch. Bush. Bs SRA)5/ 8) 2] 8 (SIS & & 
2 4to10 MXx7 12t Hdais| = | Gl. Sls =& = . / Bee Width. °22/8/ S| #l es = Secs Fruit Evaporator. , 

Ss 1. Weight. Price. oe - = lee ; 0. WOR cu cseccbsccvwsse¥aae — a _— Es |S] | {| a [eee No. 2. Frae Drier and Baker, with S. length [@Sl2}/ 2 18/1 (& & 3 Bleacher attachment. Weight, 
500 to 800 «6 660)=— $150 Raine | a to oF aS 225 lbs. Capacity, 5 to 7 bushels 

The Nordyke Bradford Portable Mill. 7; _:| }-+2/|" | (aa & aes per See, St. deep, 3 th. 
Hei ~ >| > aaa a wide, 5% ft. high; 2 taays, 22 
eight. RSP) * i= Re 22; 40 square feet drying surface. 

minis . ews | ae ee eee nan stn ancerineseddis , 
ST oT | ~ = | a as | © 1 ~ 3. Gapacths, 15 to 20 bushels per 

‘seed : oe tie gs BN Bac ok so anchadeawrety satan shasuants 
a g3 :| / | ¢ E ‘3 75 No. 4 Capacity, 20 to 30 bushels per 
8 ie: |- : : eee Cs s Ss) fi] | | | ees as bles 
fe Sa =” ao ma? | hater ees Boxin extra: 
° es ~ = =S= 855 No. 1, $3.00; ¥ 0. 2 8 ory No, 3, $7.50; 
ry Sli ae Te _ N .2 x x % 5% 4 X 43 Frei ntig New. York 
L +> > > > Be Be 

KO oa a Sot St Se No. 1, $4.00; 2 6.08 No. ‘3, $12.00; 
No. 4, $18.00. 
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ecces cremnan 

Fruit Presses. Banded, open, Patent Hollow Auger. 
Pus D. MR ti Rta ak ica daa ny a dans nanan ese per doz., $4.50 Goblets, per doz., 50 cts. hollow ‘stem. 

Claret, SONG, 5695. . 5-16 3 7-16 % 
Wine, | * 33 ss Champagne, per With bits.... 12.00 12.00 12.00 12.00 «~ 

doz., $1.25. A Without bits 8.00 8.00 8.00 8.00 
A 9-16 % 4 % 1 1% 

fi] 3S 8 ee Re i Re ~- i pod we . . . avs . 

One Arm Carries Rotary Cutter Price, $2.50 each. a6 Et. tumbler, per doz. .55 ote. y = a4, otf ol, 
Glassware, % Pt.mugtomatch, “ ..65 “ | 14.00 16.00 15.00 

6-in. bow] and cover, per doz.......... $3.25 Goblet, fe “5 « Discount, 15 and 104. 

tin, -“ “ SS atone 
Spoon holder, cream pitcher, sugar, BENCH DRILL. 

8-in. ‘ - ree (tgelte ten z Adjustable bed plate. 
butter dish to match. 26% high drills to % in. hole, 3% 

9-in. “ ” ” c run of screw. 
Sets of 4 pieces, per doz. sets, 48 List Ruce each WUOE ded Gucewanedias $10.09 

10-in.  “ -“ ee, geen send 10.50 owes we lll en ne ene veces 3.75 
Net. pieces, $3.75. ; 

Hammers. 
H. Cheney Hammer Co. 

Agzeye a .—Per Dozen. Jo. 
Weight. 

a ‘Round. : » 7 Oz * 00 3 74. Round. 13 oz .. $8.00 
a a tae 8.50 7 08.... 7. 

i aeons acai ensue “ay 4 Sat 
Saal No. 17. Octagon. weight, 1 Ib., 4 02Z............0 $9.00 

pareve ere. —Patent Nail Holes —— Dozen. 

Nappy, 4%-1nch., per doz., ; 6-inen., per doz., $2; 
7-inch., per doz., $3; 8-inch., per ey > $4. 
Cream Pitcher, 1 pint, per doz., $1.25; one quart, per 

doz., $3.50; 3 pints, per doz., $4.50. Ad ae id ys Bench Vise, Steel Jaws, 3 in., opens 3 in. ; weight, 12 
Pint Pitcher, per doz., $1.50; quart pitcher, per doz., | No, ange - Hammers aa rg -Per Dosen bs.; list price, each, $4.00.; net price, each, $1.60.8 

$2; 4 gallon pitcher, per doz., $3; 3 — pitcher per] 37, ‘1 Ib., 4 0z...... $9.00 BE6. IS O86... «05-25: $8.00 - 
0z., $4.50. Ge, tees os. es. 3914. i See 7.50 

Farriers’ iene —Per Dozen. % 
No. — 
55. Adz-eye. Octagon. 90 $7.75 
56. a 7 = ws hae 

= _ ik — = BARN DOOR HANGER. 
60. Adz-eye, Round Head. 7 0Z.. 7 50 d Baie ccduxeses $12.00 
61. Octagon. Boston pattern 10 02 8.00 * ae = Bee Ree ca rae ne 14.40 

- . > aa 7.50 Snake WOR THOG . 6 5.0es cer sacescees -08 
ae Ball Pein Hammers. —Octia; on.—Per Dozen. One dozen pairs in case. 

anes Butter and Cover, per doz., $1.75. 90. $13.50 - 
Water Set, per doz., Sets of 60 pieces. 87. AN, 9014. b "12.50 

7 91. ‘ . 12.00 
92. a. - 12.00 
92%, Gig so on 12.00 ‘ 

iI 
Discount, 35 and 5 per cent. Net Cash, 30 days. 10 per 

cent. Cash, 10 days. Cases at Cost. 

Hand Carts No.0 42 wheel, 1 in. tread, lin. axle 
box 48x28x10 deep, 
$10.50. 

No. 1, 36 wheel, 1 in. 
tread, % in. axle, box 
40x23x10 deep, $9.00. 

No. 2, 30 wheel, 34 in 
tread, 34 in. axle, box 
32x20x9 deep, $8.25. 
With Wagon-Seat 

BENCH HOOK. 
Patent, adjustable and reversible 

List $9 dozen, 4% dozen in box. ’ di d Cover, 8 in., 
Cheese Digi om " ate Discount, 20 and 10%., per doz., $4,50. 

gent Water Bottle, per doz., 

Ind. Salts; per gross, $2.00. eine patterns. 
4 Bottle Castors, per doz., $7.50; 3 bottle, per doz., $4.50. Spring. 

No. 6, same sizes as 
ke stuucapenn tama s alee men nate cd aesiewa/ cue elaecie tosiaina oe 12.00 

Baeadd uk es s'cduleucs weweawans 10.50 
ORC Let eet elie 9.75 

“With Third Wheei, Without Springs. 
No. 3, same sizes as NEN catia tengo aia Sasies tees 12.00 

4, MMRDD go dicdliatticie’sacacccwecawons od d 10.50 
S 7 ise “—_ ye oh ENE EOE deca S25 Gio an tinvaee cae on 

sh, 4%-inch , per doz., inch, per doz., andles. OZ. 3 Te 
eee 2 oe Dish and Cover, per doz., $i er ” a PE DORM ets cast 5 ces lapis spikciestcetecans¥or $1.90 BLACKSMITH'S TONGS. 

Butter Dish and Cover, per doz., 75c. OS SAR eo $1.50| No2...... Wi iiaca anaes 1.10 Swivel Jaw. 
iextre, Axe, Boys, 26 “— = ae: ebrrsadccet ssa as = 0. 1, 1G iin. , POR MOR <2 5. -5 6. os snns sect ense ces snncens = 

sevaseeneesceenneeee 3) Maia 0a iada a: 6-50 ottasuaee see ae “< ee di dadegebaneeCecedesedeasoances 5 

Extra, Axe, Broad or Squaring... BE Se Atta eta 2.00 2, 18 "Dis. 207. 
POM nee nace ei va MRR alec icerns decwenixnwdias 1.25 
Extra, Adz Colonial, i ae K. sit, 34 and 32-inch. 2.00 
PES ae See nn Stree ENO Be soc sc cb vceuencmecns 1.25 CASTERS. 
Extra, Pick R. R., séineh rete cata se ns vctausesanewcon 2.00 Swivel Store Truck. 
MRE corieenassne hecad IRN as soo aala to cuigan 1.10 Oa rr sheel, each 55 
xtra, Pick Square Eye. Miners: 34, 33 and 32-inch. \ 2.00 . > Pe Se en ee 
‘xtra, Square Eye Vv é 2-inch....... . Sa cae ees ; 
ie. ye BLo None = panne mnred 1.25 . Mettines Sateet wie. iss 
Extra, Pick Square or Oval Eye Miners’ or Drifting . 30, japanned, 4 in. wheel, each... .. § 
“a 34 and 32-inch. r RP e ad oid oases net haios é aim 2. . Peeeeteil ee 1.0 
ME cactecscs enter’ MENON Me aio oa aaa weiaeaos 1.20 rt amen 

Sledge Hammer, Tool, N Ss Ts 
Candlesticks, per doz., $2.00. Glass Slipper for Flowers, er Wetea. ; taal, —— opCrxtra: 

per doz., 50 cents; slipper and tray, per doz., $1. Jam | 24-in...... No. 1,$ 65; $ 80 | 34-in...... No.1, $ 95; $1.10 
ar and Cover, 1qt., per dor, , $2.50; 4 gal., per doz., $3.25; | 26-in..... No.1 75; = 90 | 36-in...... No. 1, 1.05; 1.20 
% gal., per doz., $4; 1 gal., per doz., $5; 1% gals., $9 ; 2| 98-in./) 7” No. 1, 80; 95 | 58-in...... No. 1, 1.15; 1.30 3 
gals., per doz., $12. Poe et 7. A pint, $1. Sea No. 1, 85; 1.00] 40-in...... No. 1, 1.35; 1.40 Store Truck, stationary. 

umblers. Pico. «s Yo. 1 90; 1.05 | 42-in...... No. 1, 1.60; 1.75 h wheel, 14 inch wide, 
x ., 1% 02., per doz., 50 cents, "Biacksmith’ Hammer, Machinist Hammer, Hand ee an $1. a 

8 75 Hammer. No. 60, 5-inch,extra neuey. Linch 
Per. doz. Per doz wide, each $1.50 

“a3 Extra. Extr Discount, 95%. 
“1N........ NO. 1, DOC. 40C. | AeIN....... ; 

9 0z., per doz., $2.75. | 1g in.’ *’*” No, 1, 55¢.:. 65c. | 24-in.... No. 1, 75e.; 85c. ¥ 
~— ~ > and Round Eye Hammer, 12, 13, 14, - _ Wa . CLOTYES REEL. 

Shingling and Lath Patches 12, 13, 14, 15 in., per doz. 30c. Extra heavy, gray iron, > Japanned. 
ad Hatchet. List per po ae “S- 

‘si Per doz sin Per on Wee (wes ccatiexansenees 
Dec secant ens bones BE EIR a wccuse ge dyastee cs 

11 oz., assorted pat- —_.. 50c. 1 ee 55e. 
terns, per doz., 30 cts. Dis., 10.10 aoe 2%. 

9% oz., assorted pat- Hardware Specialties. 
terns, per doz., 25 cts. 

AUGERS. 

* 10z. to 12 0z., nested Patent Adjustable Hollow. 

for shipping, per WD nore from 4 to 1%, pivoted jaws, graduated 
scale to 1-16ths, per doz., .00. JACK SCREWS. 

oo Dena RSet 
New pattern w ronghs pen eens 

. ian 
Claret to match, per doz., Discount, 15 and 10%. No. —- High. screw. ree. 

55 cents. Win.  10in. 2 in. A Wines, to match, per doz., > aie 7 ean 3s 5 5 25 
50 cents. 7 6 14“ Q« 5.75 

Cordials, to match, {per bs a “ 16 “ 2“ - 6.506 
45 cents. Discount, 40%. 
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SCREW CLAMPS. 
Adjustable. 

= 3 in > per doz Zieeip $4.0 

ma 7s * |... Ae 
2) 9 * : 10.50 
= » ~~ eswit 15.00 
-_ oe lle 20.00 
n 

% doz. in box. 
Discount, 20 and 10%. 

CLAMPS. 
New Door Frame. 

3 ft. long, per doz., $8 list; $5 per doz. net. 

Malleable Iron Screw Clamps. 

Per Doz. Per Doz. 
som ooceee 1.00] Tin...........$20.00 
pe nebeerienns SRO) BS ° asexcecsscs ae 

tke heen esse SED ee wescteverne 27.50 
inv eSiomemeen 16.00 | 10“ ........... 30.00 

3, 4, 5, 6 in., 46 doz. in box. 
Dis., 70%. 

DOOR SCREEN FRAMES. 

Patent Corners. 

No. 22, 3 by 7 ft. sticks, % by 2, per 

loz. sets, $11. 

No. 24, 3% by’8 ft. sticks, % by 2, 

per doz. sets, $12. 

No. 26, 3 by 7 ft. sticks, % by 2%, 

ver doz. sets, $12.50. 

No. 28, 3% by 8 ft. sticks, % by 2%, 

ver doz. sets, $14.50. 

Dis., 207. 

WINDOW SCREEN FRAMES. 

Patent Japanned Corners. 
No.25, 36 by 36 corners and screws, 
without bead, per doz., $2.50. 
No.25, 36 by 36 corners and screws, 
with bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
without bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
with bead, per doz., $3.30. 
Black satin stain, sticks % by 1 in. 

Dis., 20 %. 

PULLEYS. 
Side, No. 45, Japanned. 

inches... 1 1% 2 &% ;3 
Per doz.. .90 1.00 1.60 2.40 3.50 
2inch and under, 2 dozen in box: 2%, 3 

| o— 4,1 dozen in box; 5 inch, % dozen in 
pOXx. 

4 5 
9.00 15.00 

Discount, 504. 

PULLEY HOOK (New Floor.) 
Deep cut thread, forged point. 

Per doz. 
34 in. wrought iron, 8 in. long, list........ $1.90 

ee 1.00 

- WELL WHEEL. 
ba New pattern. 

Japanned. 
8 10 12 14 16 In. 

Pr.d. 7.00 9.50 12.50 20.00 30.00 

Discount, 70%. 

HAY FORK PULLEY. 

New pattern. 

No. 1495 in. iron wheel.......... per doz.$4.50 
Oe OO a sccanweer 7 4.50 

66,6in. * Oe eens stenigients 6.00 

4 dozen in case, 8 dozen in barre). 

No. 15, per dozen, $2 net. 

SUEAVES. 
Patent Common 

Turned and polished 
iron wheels,round cor- 
ners, brass pin, one set 

pI in box. 
Winch ........... $1.50 
3 Peasants ee 1.60 
4 BE kiss ccbee 2.00 
5 ee sa5u eases 2.60 

Discount, 50%,. 

SINKS. 
All 6 inch deep. 

14 xX 20in....$1.50 18 x 30 in... .$2.50 
15 X 25in.... 1.75 18 X 32in.... 3.00 
15 X 27in.... 2.00 18 X 36 in.... 3.00 
16 xX 24in.... 1.80 20 x 30in.... 3.00 
16 X 28in.... 2.10 20 X 36in.... 3.70 
(7 x 30in.... 2.25 20 x 40in.... 4.00 
18 X 24in.... 2.10 

Discount, 60%. 

SPOKE POINTERS. 

Per doz. 
No. 1, points 1% in. a 

No. 2, points 2% in. diameter, 
$15.00 

Discount, 15 and 107. 

List price, each. $4.00 
—_— "= oe ate 

Silent Saw Vise. 

\% dozen in box. 

VISE. 
(Bench Vise, Steel Jaws.) 

TS 3% in. opens 5 in., weight 12 lbs. 

No. 10.,10 in. jaw, per doz. ...$15.00 

_ Dis., 33447. 

Moore & Barnet Mfg. Co. 
per No. perdz. gr., lbs. 

No. per dz. gr., lbs. Clamp. 
1 Amateur RL siuisip webo'scnk see 30 

vise.... ..$2.25 DORs <sanwnenscas cues 220 
Anvil. is Stu eseeee 14.25 700 
are | SSSR 21.00 1,425 
DB sicccuctacuts 11.25 615 Combination 
D cssteenneaten 18.00 ian, bend.......-5 5.25 85 

oD sssnesavsece™ 24.00 1,675 io 

Spot cash discount, 33, 20 and 2, f.o.b. 
Nos. 1, 1%, 2 and 2% are packed in dozens; Nos. 3 and 

34 in half dozens; Nos. 4, 44% and 10in quarter dozens, 
and No. 20 singly. Each hand vise is put up in neat box 
and packed in half dozen lots. 

1 Hinge pipe vise, 0 to 2 in. pipe................ Each $10.00 
Seo - ! MD COR isi wes chee nessa cene 20.00 
1 Malleable pipe vise, 0 to 2 in. pipe................... 8.00 
1 Combination pipe and bench vise, 0 to 2 in. pipe. ..16.00 

Discount, 50%. 

WRENCHES. 

Coes’ Knife Handle 
Wrenches. 

BLACK. 
Size. # doz. | Size. # doz 
DR. Sccub wanes ence TR OS eee $24.00 
B:  ‘isncbkbaoeseukuee ree ens Ghiske 30.00 

ae Oo) scue kceubheeeeeten SEE icckchewaxeoaey 36.00 
ie Sdhvassewabegacter 14.00 

BRIGHT. 

BONS Son kccesy - oc Ne 1 RB ROMA ons snsasceaced $16.00 
: . MiSEMERUNCRS CHEE SEMI"? avs Gioles ais eeewe 26.00 

-, 

Discount, 55, 10,7% and 3 <. 

Coes Mechanics’ Screw Wrenches, same list, less 55, 
10, 10, 7% and 3 ¢. 

A. G. Coes & Co. Pat. Screw Wrenches, same list as 
above. Discount, 55, 10, 7% and 32. 

Hoisting Engines.—Griffith & Wedge. 

a a ; Weight. $ 
Hoisting Engines, Miner's Prospecting. .... 4,500 150 
Hoisting Engines, No. 1 Double Cylinder... 4,500 800 

_ Discount, 207. 
- = No. 2 Double Cylinder... 6,000 1,000 
pe S No. 3 = “i 11,000 3=— 1,850 
os . No. 4 “v “so 15,500 =: 1,800 
= ; No. 5 s «ge kT RD. OB 

: " No. 6 * - ..-13,600 1,750 
a - No. 7 - ° «<a “ae 
# - No.8 * ci -.-19,000 2,400 

- No.9 “ “48,000 4,500 
Discount, 25% 

Webster, Camp & Lane Machine Co. 
Double drum. 

Approx. weight, 
S pngle drum. Average Load. complete. 

No. Pourds Pounds. 
$825.00 = 5 1,950 BANOO FS 6s cnas eens 
918.50 = 6 1,650 SO rr 

1.997.00 = 97 2,200 8.000 = $1,661.00 
1,331.00 — § 3,000 8,500 = 1,815.00 
1694.00 = 9 3,500 14.000 = 2,722 50 
1,914.00 = 16% 3,700 16,000 = 3,124 00 
2.843 .00 = 1744 5,500 19.000 = 3,333.00 
2 475.CO = 18 5.500 22000 = 3,872.00 

See also advertising pages ENG. AND MINING JOURNAL. 

tce Machines (Family). 
L. DERMINGNY & Co. 

No. 1, Ice machine, ice and ice cream 
» molds, 1 Ib. ice, $15.00. 

No. 2, Ice machine, ice and ice cream 
molds, 1% Ibs. ice, $20.00. : 

No. 3, Ice machine, ice and _ ice cream 
molds, | carafe 1 bottle holder, 2 lbs. 
icv, $26.50. ; 

No. 4, Ice machine, ice and ice cream 
molds, 2 carafe 1 bottle holder, 4 Ibs. 
ice, $33.00. 

No. 5, Ice machine, ice and ice cream 
> molds, 3 carafe 1 bottle holder, 6 lbs. 

ice, $40.00. 
No. 6, Ice machine, ice and ice cream molds, 4 carafe 1 

bottle holder, 9 lbs. ice, $46.50. 
India Rubber Goods. 

MECHANICAL. 
Commonwealth Rubber Co. 

RUBBER BELTING. 
2 ply per 3 ply per 4 ply per 5ply per 6ply per 

Inches. foot. foot. foot. foot. foot. 
1 SE?” Gat Geel. cosas a. Mudvodeske: | Sekeaouee 
14% Ey. (curt eeiie. voshisn os, uecwshaiee) Wem oreue 
1% i. -sxpesaeteiwonas: © «ccaseese 
2 0.15 $0.17 ES”  snkwanne 
2% 0.18 0.22 0.26 
3 0.22 0.26 0.31 
3% 0.26 0.30 0.37 
4 0.30 0.34 0.42 
4% 0.33 0.39 0.47 
5 0.36 0.43 0.52 
6 0.43 0.52 0.62 
7 0.51 0.60 0.73 
8 0.59 0.70 0.84 z $1.25 
9 0.67 0.80 0.95 ‘ 1.42 

10 0.75 0.90 1.07 ‘ 1.60 
ll 0.83 1.00 1.18 i 1.77 
12 0.91 1.08 1.30 1.62 1.95 
= 1.00 1.18 1.42 1.77 2.13 
14 1.08 1.28 1.54 1.92 2.31 
15 1.16 1.38 1.66 2.07 2.49 
16 1,25 1.50 1.78 2.22 2.67 
18 1.41 1.70 2.02 2.52 3.03 
20 1.58 1.89 2.26 2.82 3.39 
22 1.76 2.12 2.52 3.15 3.74 
24 1.96 2.36 2.80 3.50 4.20 
26 2.18 2.60 3.08 3.85 4.62 
28 2.42 2.84 3.36 4.20 5.04 
ae “eee ea. Laeeeuce 3.64 4.55 5.46 
Mer” Geeegecs. | Gasaeaae 3.92 4.90 5.88 
SE “Lawssceacs. areshice 4.20 5.25 6.30 
Mi disecteec ss - Seaeeck 4.48 5.60 6.72 
Be) duteencessnowneeee 4.76 5.95 7.14 
eS i ta cusckieec <waneecce 5.04 6.30 7.56 
ee ee 5.32 6.65 7.98 
Bs dase einee sess tees 5.60 7.00 8.40 
SERRE NS ete Bers 5.88 7.35 8.82 

BET sc ppavakin ccavasi 6.16 7.70 9.24 
hedge tate hanatcek 6.44 8.05 9.66 

SR eeeniapaet re 6.72 8.40 10.08 
Dis. Reliance, 60 and 5. Dis. Royal, 60,10 and 10. Dis 

Manhattan. 70 and 5. See Link Belting, page 9. 
PACKING. 

Piston Packing. 

Round Piston Packing 
Per Ib. 85c. 
Discount, 60, 10 and 5 

per cent. 

Square Piston Packing. 

Price same as above. 
Round and square pis- 

ton packing is made 
in lengths of twelve 
or twenty-four feet, 
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‘ : CORRUGATED RUBBER MATTING. , 
Sqnese Piston Packing. Rolls 1 yard wide, 30 yards long, cut to any size re- 

tubber back, per | quired. 
pound $1. Discount 60 
der cent. Best only. 

No. 0,23in.... 4¢12 27.00 
Nos. 0, 1, 2and 

@ 3, nested....1ln. 34% 22.50 
No. 1,21in.... 4% 10% 24.00 

Mm No.2,19%in.. % 9 ~~ 21.00 
No. 3, 18%in.. % 9 18.00 
Nos. 1, 2, and 

3, nested.... 1% 934 21.00 

KEELERS. Doz. 
A—20in. 7 in. deep............ 16.20 
EIS eS oh ean 15.00 
C—184* ” SS i acxopededses 14.00 
1—17% “ Of oS ned ocean 13.20 
e—toees Bim eisae.ccas 12.00 
alee «Gi aa wecese 10.20 
4—19 “. St ee 9.00 

MILK OR VEGETABLE PANS. 

Dis., 25 and 52. 

TENNIS SHOE SOLING. 

13% in. dia., 314 in. deep, 6 quarts, 

Cuts show full size of ‘pattern. $3.60 per doz. 
(Oy “ WASH BASINS. Pr 

i Mads his keds ccecveccesedeeesities 80 
<= SS 528 see Sees 4.20 

ee 5 PRESS ot 2k, cc accexdan eee eee 3.60 
Steam Packing. * 

Cloth Insertion, Rubber Outside. 
Cloth Insertion, Cloth on one or both sides. 

Thickness. 1-Ply. 2-Ply. 3-Ply. 4-Ply. 
DREN sos cecivasas MER « ainswaan -< waae: \oaemeies 
= Gee oeta ncn a pasos an ci px a aeeens 

BeE  isvticcscass ean cts. i3 cts. J i ee 5; : 
Bae m2 ceacnvace 55 cts. 58 =. a geese a CHAMBER PAILS. 
Be Seaesneleinsa 55 cts. 55 cts. cts. 1 cts. a ‘ ; 4 
Be esau cane: .5ets. 55cts. 5dcts. 58 cts. 12 in. dia., 9 in. deep, 3 gal,...... 16.00 
es Sotunsininae wa ddcts. 55cts. dicts. 55 cts. 
One-ply of cloth to every 1-16 inch thickness. 
Three cents per pound additional will be charged for 

each extra ply of cloth. Each cloth, whether insertion 
or on outside, to count as one ply. P ae 

All cloth insertion or plain packing is one yard wide, | Viamond Point. Corrugated. Oblong. 
and any length desired. ‘ : Price, $1 per lb. _ ( 
Wire insertion packing, all thicknesses, per tb, 50 cents. ‘ubber cement to attach soles furnished. WATER COOLERS. 

. Discounts: Reliance, 70 & 10; Royal, 60, 10 & 10; Man , Doz. 

attan, 60 per cent. UFR nr CO, Gigi ooo. ee eee eu $32.00 
See “Link” Packing, page 9. Te ee occ cn caae eee 40.00 

Fb edacekaead ada aidan etl 44.00 
; .. + 48.00 HOSE. || | IRRERRRERKKEEKOCECEKKKKG2>A | Wi Be cee cee eee eee eee ee 

- Improved “ Sn00th) — nia | EB cece eee e eee eeeen ee esereees 64.00 
ore” Rubber Suc- | (Rpg ee) | tM Dh cece cee eee cece eee eee = 

tion Hose. ## | Weer ry ET CI Te cece c nec c enc eee teeeeeeee Bn 

Gn sre Gat-oc) 0 i cnc cccecncceoscccssces oo kll . 

round tinned steel 
wire. No. Inches. Thick. Perdoz. Thick. Per doz 
Int. Diam. Per ft. 16 x 18 |W $4.00 3 $3.30 

aK inch Bi acaea om “= 2 7 x24 % "6.00 ie Fee 2e 8 aoe 

ce oo, RL ear he % 5.50 WATER COOLERS AND FILTERS. 
SS ok. sccm 5.50} 4.7 x40 \ 10.00 itt. 

In. Diam. Per ft. | Per. Diam. Per ft.| 5. 74x42 ws 11.00 Pere nrnatrer aaa 
Rf pason cicees lS a errs $13.50 | 6. 74x48 6 12.50 gy ---- 1040 | LAS sd DTN ge 120.00 

MUSE asics Socata acee DY le on cass eecvecise cs 15.00} 7. 9 »40 My 1250 86 «.---- 10.40 | ACG APA 0 og # IIDC INIIININIINS 144.00 
- Da RAC BL as senesn ss cane 16.54 | 8 9 x48 le BOD a 2. SE ee) 9B nk doves. 192.00 
THe eee ee tenses tees 9.50 | Dns eeee nee tees 19.50] 9.9 x36 le EE te oc sss. SAD Be ESAS oso cass asec dvwea satan. 288.00 
RS rr mre 10.50 | 10 nn. ween eevee 22.50110. 6 x48 Y 10.20 
6 5 eae: 12.00 12 Te acananet neal Re 27.50 11.7 x28 VW 7.00 

Suction hose discount: Reliance, 50 and 10%; Royal, 12. 9 aie 4 43 16 80 
60, 10 and 5%; Manhattan, 70 and 5%. 13. 8 x52 48 14.60 

a : SUCTION HOSE. ee ae 8 i . ct > Ons iralbrass or ironwire 14.10 x24 iy 8.40 Lamps. F. H. Lovell & Co. 

Int. Diam. er. ft. 5 
MM Cito csieeas ses $ .77 

Ae cnationapanas 1.00 
a hae RS aE Sear rie 1.25 
eee oa RUBBER SOLING FOR BOOTS. 

SE) cn cass eames 10 
ES occneaniens's 2,50 

Rough finish, 
1-16 to 5-16 thick. 

® Smooth finish. 
1-32 to 1-16 thick. 

85 cents per lb. Mines" 

Brass, Collar and Breast in 
one piece, Spout and Body 
in one piece. 

Gia Price, $9 per gross net. 
SPITTOONS. 

Doz. 
RUBBER HOSE. 16 in. dia., 8in. high.... ........... $24.00 

Conducting Hose—Two-ply. 12% in. dia., 54 in. high ............ 10.80 
Ps -er Int. ee Oi: aes, 6 1 Mk..-: «8 Saveeba s,s 7.80 ay 
aa ft. diam Drummond Electric Hanging Lamp, 300 

pers is $0.20 2 Des ++ $0. a candle power, complete, each $3.50. 
14 = erekies = a4 = pissiers a ’ onan electric lamp, 60 candle power. 
wn... 2 994in...... 92 8 Dis. on all 25 and 20¢. so2000 decorated shades, nickel, per doz. 

+4 Beers Ps = : oe - CORDLEY & HAYES. ; wan opal plain shades, nickel, per doz. 
HYDRANT HOSE—THREE-PLY. wide ta Wit 3 ‘ ‘ doz. 

yg in......9025 Tig in......$000 Zé in... 1.00 og 8 & an eee 
ea rane. ss ENS ava k ‘ gh © 3 Wi i § 7 

iin s ss 40 ee 80 isie.ky 1.20 Pails. - 2 88 — 
BG 5 60 26 in...<:. 90 3% = casting = os Ss RU en Lamp chimney patent for Sun burners, 

: : "0. aes me , , ae 7 one en'ax Per doz. No. 0, 50 cents. No.1, 60c. No. 2, 75c. Discount—Reliance, 60; Royal, 70; Manhattan, 70 and | Ladies’ or Weaver's pails, 6 qt.......... .. 1 234 $5.35 : Saat , ee ee ae 
10 per cent. Half or buggy pails, 6qt...........-..--.--- 1S. dee] MeRpock michel table. lamp. [aS 

GASKETS AND RINGS. Star pails (standard plain), 12 qt., sten- * a heneker a 61 «£00 
: Fibrous. = “for fire only” without extra : me Gan és “ ‘with reGoctor@s8 =< 400 

inch thich, § CR ins bwin ns cp vasaiccesaneese de wescece 3% K “ 2 o a ae 
% ino eee es "1 Deck or Mason’s pails (same size as 653, each on™ bronze bracket, with reflector, No. 

5-32 inch thick, and up- Star, but heavier, with heavy wire ? ? 
wards, per Ib...... $0.80 bail) WN eke ee eee0 es« ote s seen eceeeeeeeeeee 1 4 6.60 

Cloth Insertion. Railroad or fire pails, 14 qt. (also sten- 
1-16 inch thick, or less, per | _ Ciled “‘fire” without extra charge)........ % 3% 7.80 

TE Ae te bo ee 1.25 | Fire pails, round bottoms.................. : ae 7.80 
3-32 inch thick, and up- Milk pails, a ie rae a 60's ss occu KES 5 1 4 7.80 
wards, per Ib........ $1.00 | Stable as flush bottom, heavy wire 

Mit There is one ply of cloth | _ bail, Ifqt ............... eawcsas aco Renal 1 7.80 
ai — “- to every 1-16 in thickness, Stable pails, : qt., same as above ash cohueal s a = 

ve cents per poun itional for each extra ply of} o§. 8 ~~ © sseseeees . 
cloth. = ieee BS 20 ee aynenh i 4° 12.00 

Dis., 60, 10 and 5¢, Covers for fire or star pails... .............. 1 3.35 
, 
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Harp, complete, with 
shade, pez doz., $9.50. 

! Complete, with Burner and chimney, 
per doz., $1.50. 
Hurricane lanterns 25 cents extra 

with guards. 
875, 3g wick, without guards, per 

doz., $5.00. 

doz., $5.50. 
877, 5g wick, safety lifting globe, per 

doz., $6.75. 

ing lamp, 30 candle-power, $13.50 per 
doz. 

Net. 
gollluminated night clock, 
7 Osi. 

per doz., 

PAPER LAMPS. 
Lined with oil proof composition. 

N No. 0. 01. No.2 
Height, 2% in .3 in, 334in 
Diameter, 3% in........24in. 2in 
Weight, # doz., 334 Ibs, ae lbs. 21]bs 
Price, $2.75 per doz... .$2.25 $2.75 

No. 0. No.3. No. 4. 
Height, 24in............5 in. 64in. 
Diameter, 34% Di sce 34in. 4 = in. 

a Weight, # doz., 334 lbs..3% lbs. 7 Ibs. 
@ Price, $2.75 per doz..... $3.25 $4.50 

i Dis., 20%. 

Laundry Appliances. 
EMPIRE CLOTHES WRINGERS. 

Q Rolls. - 

“Volunteer.” Length, 
10 in.x134 in. dia. $40 per 
doz. 

“Volunteer.” Length, 

11 in.x134 in. dia. 

# doz. 

$50 per 

“Volunteer.” Length 

12 in.x13%4 in. dia. $50 p- 

doz. 

Dis., 40°. 

“Daisy.” Length, 10 in.x154 in. 
dia. $30 per doz. 

“Daisy.” Length, 12 in.x134 in 

dia. $48 per doz. Dis., 402. 

‘“‘Empire.” Length, 10 in.x134 
in, dia. $63 per doz. ; ; 
“Empire.” Length, 1 in.x134 

; in dia. $74 per doz. a 
“ ~  Kmpire. ” Length, 12 in.x1% 
. Sm, in. dia. $84 per doz. ; ae 
a) “Empire.” Length, 12 in.xl% 

in. dia. $87 per doz. 
‘Empire.” Length, 14 in.x24 

in. dia. $156 per doz. ; 
“Empire.” Length, 14 in.x24%, 

with pulleys. $220 per doz. 
** Empire.” 

with pulleys. 
Dis., 407. 

EMPIRE 

CLOTHES DRY- 

ING BARS. 

$10 per doz. 
Dis., 40%. 

Length, 16 in.x2\, 
$350 per doz. 

Closed. Open for 

use, 

EMPIRE FOLDING WASH BENCHES 
$15 per doz. Dis., 40%. 

Royal Keystone cog wheel, 
10 by 134 rolls, $36 per doz. 
No. 10, wood frame cog 

wheel, 10 by 134 rolls, $24.50, 
No. 16, wood frame cog 

wheel, 11 by 134 rolls, $29. 
- No. 18, wood frame cog 
waem, 11 by 1% rolls, $33.50. 
No. 20, wood frame cog 

wheel, 11 by 2 rolls, $39.50 
No. 22, ‘wood frame cog 

wheel, 12 by 1% rolls $39.50. 
No. 24, wood frame cog 

wheel, 12 by 2 rolls, $48.50. 
No. 11, iron frame cog wheel, 10 by 15¢ rolls, $20. 
No. 2, iron frame cog wheel, 10 by 134 rolls, $24. 
Solance iron frame (Eureka Pat.), 10 by 134 rolls, $20. 
Solance iron frame (Eureka Pat.), 11 by 134rolls, $24.50 

F.o.b.cars at works; 60 cents doz entra f.o.b. New York. 
Keystone Double Bench Wringer. 

Rolls, 10 by 134, $36.50 per doz. Made to fold. 
Folding Double Folding Wash Bench, packed 6 in crate 

per doz., $14. 
Adams Ironing Table, per doz......................- $15.00 
Keystone Washing Machines, per. doz.. eS, 
Cc omplete eth, OT) baie vewiebeail 13.50 
People’s - - y ) Mauisssteee cee 13.50 

Lovell iP ad ) Gigeehensbennee 13.50 
Net prices. 

Cabinet Clothes Driers, per doz., $21.00 net, 
Excelsior Clothes Horse, per doz., $6.00 net. 

teversible Clothes Horse. 
7 Per doz. 

Bi cacecaceneee 3 ft $14.00 Dis., ash, 50 and 107. 
: nee senna 3ft.10in. 16.00 

scian Weabeahs 4ft.10in. 18.00 
D:. cosccess Ot BOin, B60 Rsssweod, 60 and 107. 

Nursery Reversible Clothes Hcr: ec. 
2 sec tion, 3 ft. high, per cbs Nabe eocssssieasaceusue $9.00 

cM Tee eae Ss ehhh eae ee 12.00 
oe = Be ee Bae at ate le cer gue 16.00 
Black Walnut Bronze Tips and 1?’ i: 

WASHBOARDS. 
The following prices are on orders of not less than 25 

dozen of one kind or an assortment. 
Nilson, one rubbing surface, per doz.,$1.40. 
saginaw, one rubbing surface, per doz., $1.25. 
Exchange, one rubbing surface, per doz., $1.10. 
Wilson, two rubbing surface, per doz., $2, 
Saginaw, one rubbing surface, per doz., $1.75, 
Crescent, one rubbing surface, per doz., $2.25. 
Shamrock, one rubbing surface, per doz.. $2. 
Rubbing surface of the two latter is solid sheet of zinc, 

without wood backs. 

‘cs. Dis., 302. 

square tin | 

876, square safety lifting globe, per 

Nickel plated diamond reflector read- ; 

Lawn Mowers. 
Forward Cut Mowers. 

In. Lbs. In Lbs. 
10 Weight, a ....... $13.00 16 Ww ee $19.00 
12 | 15.00.18 a hs awe ss cance 
14 ’ 36 ace WU0021 we tween eee 34.00 

Win. 12in. Min. 
$13.00 $15.00 $17.00 

16in. 18in. 20in. 
$19.00 $21.00 $23.00 

24 in., $30.00. 
Geared at both ends. 
Dis. 60 and 5 and 5%. 

Chadborn & Caldwell 
Mfg. Co. 

10 in. Croquet, 18 pound, 
mower..... Joe seseeces $11.00 

New Excelsior Horse Lawn Mower. 
25 in. cut, without shafts or seat $65.00 
30 a Wits GATE ORE GORE. 26. .00s00ccccccevcece 110,00 
35 re <% - = ee 135.00 

es = 2 ” Ps Aehanphen sees peanineks 170.00 
es RE IE on nckcapeeoeetbehsibhbekeNeess 

Excelsior Three- 
Blade Mower and 
Roller. 

8 in., $11.00; 10 in., 
$13.00; 12 in., $15.00; 
14 in., $17.00; 16 in., 
$19.00; 18 in., $21.00; 
20 in., $23.00. 

Dis. 60% and 5% 
cash 30 days f.o.b. 
New York. 

THE SAMSON THe ACME, 
The’ Acme Lemon Squeezers, knife and squeezer, 

per dozen, $15.00. 
The Samson, per dozen, $3.00. 

Porcelain lined, No.-1, per d0Z.......-...0..ccceceees $6.00 
25 and 304% discount. 

Wood, No. 2, per cane ee beaehe Shee seNepanceneece Sheu sha $3.00 
i % discount. 

Wood, common, per = Pies acbaves ss ecnaes eee $1.70 

Link Belting. 
Link-Belt Machinery Co.’s. Price per running foot 

net. 
Price.' No. Price. 

is e's pion $0.13) 78......$0.40 
De Skies stn) Bh...... 2 
cases ee EZ BB. .ceee tO 

13) 88...... 50 
Ravn ot EY nse cs | ee 
ee esky -16 103 75 

BP GUD cccess 10 
20,108...... 90 
25) 107...... 80 

bewien.cie 22,108. 80 
oe 20i109...... SO 
ee 30) 114...... 1.10 
ern 30,122 1.50 

cescens -30)124...... 11.30 
MOVES, 2.5055 1.40 

br bnwee BO) 
Berecket WRGRB:i..< — se0sns< 6s0 saesers.cces os SBS 

(Rubber belting, see page 6.) 

Locks. 

YALE PATENT. 
RIM STORE LATCH. 

Per doz. 
a, ee ee $18.00 

i 39.00 

_ _ 

wor Ute 

ce ee 

Wilh Se ee 
ODD OO i ee me ee ee ee 

wo wet et 

RIM FLUSH DRAWER LOCK. 

2 in. diameter. 

Plated nose 
Brass 

Lumber.—Soft. 

= 
oS 
a 
S 5 
Zz 

Bevel siding—! 
$24. eee a ' 1 

Per 1000 ft. 

Flooring— 
4-4 No. 1 

“ 

“ 

“ 

“< 

“ 

e iling— 
No. 1 
“ 

1-4.No. 1 
“ 

ee BOO Bis es geaa's | 25. 

RIM NIGHT LATCH. 
Spring lock, 3 keys 
Tead lock, 3 keys............. 

NIGHT LATCH, 

cas DR s is cateaksoe eur sees 45. 

CUPBOARD LOCKS. 
Plated Nose 

Spring Lock 

CHEST LOCKS. 
Plated mose....... 00.0. paces 

DRAWER LOCK. 
Plated nose 

NIGHT Seen 

DRAWER LOCKS. 
2 x 154, two tumblers. 

PE SRR Sc ck cus ws scart eocensass 7.50 

Three tumblers. 

BRONZE SPRING PADLOCK. 
2 flat steel keys. 

Siesta ee ee) 

SYALE KEYS. 

Boston. 

" Base Boards, | 

FE 00 4- 4 No. 1 

“Stk. Boards, D| 
2 28 
22.50 4-4 No. 1 

5 Rage Boards, 

os + 4 No. 1.. ae 
2 Edge wide, D 

—- 
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Power. 

8., M. & Co.’s Screw-Cutting 

Engine Lathes. 

8 in. swing, 20 in. bet. centers, 36 in. 
bed, 240 lbs. weight, $60. 

8 in. a 30 in. bet. centers, 46 in. 
bed, 260 lbs. weight, $70. 

8 in. swing, 36 in. bet. cen 
bed, 280 lbs. weight, $75. 

Boxing for export, $2.50 extra ; 
f.o.b. at Cincinnati, 25 4 dis. 

SAWS AND LATHES. 

Foot Power Former. 
$20.00; Knives extra, $1.00 each. 

Dis., 35%. 

Machinery—Foot 

ters, 52 in. 

Mortising Machine. 
$22.00; Chisels, $1.00 each. 

is., 35%. a ig 
Blind Slat Chisels, 3 set bits, $5.00. <== 

Dis., 20%. = 
24-inch swing, with 12 saw blades $40 

Dis., 207. 

Tenoning Machine, 

Price, $25. 

Dis., 35%. 

Empire Scroll Saw, Cuts to 3 
Inches. 

24-in. swing, drill and tilting 
table. 
PPER0G, DOKOG.....00052) 2. 053005 Velocipede Scroll Saw, 

Without boring attachment 
The Acme Combination Saw. With Parts das 

Hand or steam power. z. saw blades 
Adjustable table and gauges. ; o- bit. ui ; } Included. 

INI cx sain cqeinws tc oe asis 0 : , \ 
ScroJl saw attachment........... 7 Dis., 35%. 
Boring attachment..............- 10 
Moulding attachment............ 10 

Dis., 207. 

- Paragon Self Feed Rip Saw. . Lathe. 

Two changes of speed; three 

changes of feed. 

Price, with one 10 in. saw, $50.00. 

Dis., 20%. 

3 centres, I spur, 2 tool rests and 
sockets, i face-plate, 

Dis., 30%. 

Lathe. 

Diamond Mortising Machine. One turned face-plate, two pointed and 

With mortise 4 to 1 in. wide, 3 in. deep. 
** cut tenons 44 to 4 thick, 3 in. wide. 

Price, With SGHIGGIB ......<ccccess cvces $25. 
. ~ Dis., 20%° 

one spur center, two rests, with sockets 

and plate for hand tools, slide rest- 

wrench, belting, ctc., $40. 

on The “ Star” Lathe. : 

Swings 9 x 25 in., back geared, | ~S= 

screw cutting. : Motors Water). 
Feeds in or out, right or left. Ad- Size No 8, for Sewing Machines, etc , $18 each. 

justable Tail Stock for Tapers. No. 9, 4% horse-power (30 Ibs. pres- 
eer sure), 34 b. p. (30 Ths.), ¥6 he De 100 cer S.), 1. p. (150 Ibs.), 1 h. p. (2 

Dis., 15%. ibs.), $30. = —— 
No. 10, %4 horse-power (30 tbs. 

pressure), %h. p. (50 Ibs.), 1 h. p. 
(100 Jbs®, 16 h. p. (150 Ibs.), 2 h. p. 
(200 Ibs.), $50. 

No. 104%, % horse-power (30 Ibs. 
pressure), Lh. p. (50 lbs), 2h. p. (100 

Dis., 257. 

The Crown Lathe. 

Swings 10 36 in. 

Price, boxed............ $45.00 ae 3h. p. (150 Ibs.), 4h. p."(200 Ibs.), 
~ $75. 

Compound slide rest 15.00 No. 11, 1 horse-nower (30 lbs. pressure), 144 h. p. (50 
Ibs.), 3h. p. (100 Ibs.), 44% h. p. (150 ibs.). 6 h. p. (200 Ibs.), 

,. Countershaft .... ..... 10.00 | $100. 
No. 12, 2 horse-power (30 Ibs. pressure). 3 h. p. (50 Ibs.), 

6 h. p. (100 Ibs.), 9 h. p. (150 lbs.), 12 h. p. (209 Ibs.), $175. 
No. 13, 3 horse-power (30 lbs pressure), 5 h. p. (50 Ibs.), 

@h. p. (100 lbs.), 15 h. p. (150 Ibs.), 20 h. p. (200 Ibs.), $285. 

Dis. , 202. 

Rival Scroll Saw, with six extra saw 
es twist drill and wrench. $10.00 Dis., 402. 

Mecca tikes kaise a aaactes - $10. Governors for 11 1 12, $25 extra; No. 13 5 
P Lathe attachment. ..... paaiee . - $3.00 extra. — 7 en eee een Se 

Dis., 257. Meat Cutters. 

The Cena Scroll Saw, for 
shell, bone wood, or metal. 
Nickel Plated, with six extra saws 

twist = and wrench. 
Boxe 
With 3a (Di o's = 

— J 
— 

Hand Circular Rip 
Saw. 

American. Enterprise. 
Cuts 334 thick, 19 in. 1 2 3 4 10° 12 2 3 ‘2 

wie. each, $5.00 7.00 10:00 25.00 | each, $3.00 2.50 4.00 6.00 15.00 
‘ Dis., — —. { Dis., 30%. 

Price $50.00. = Mining Machinery. 

: | N. B.—Special attention is invited to the goods adver- 

Dis., 35%. = 1 tised and illustrated in the advertising pages of the EN- 
GINEERING AND MINING JOURNAL, quotations and dis- 
counts upon which would only mislead buyers. 

Price-lists and other information may be obtained by | 
addressing the advertisers direct, or by writing to the 

Scroll and Circular saw Combined. 
Combined Machines. 

Combined circular scroll saw 

SUPPLEMENT TO 1!HE ENGINEERING AND MINING JOURNAL. 

The Idea 

Mouse Trap 

per gross, 

$8.25. 

Slayer Rat Traps, per gross, $10. Net prices 

Nails and Tacks. 

paome. K % ‘ Tacks. ’ aes 
er doz. 4 - 
¥ wt.. 40 «46 5 55 60 6 75 
6 8 10 12 14 16 18 20 24 oz. 
8 1.00 1.20 1.40 1.60 1.75 1.85 2.15 2.55 
Doz.ful 4% % 1 1% 2 2% 3 4 
weight 60 70 80 90 1.00 1.10 1.201.40 
6 8 10 12 14 16 18 20 24 oz. 

1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 
lb.,bulk % %4 1 1% 2 2% 3 4 
or paper 1.60 1.25 1.00 80 66 58 - 52 46 

6 8 10 12 14 16 18 20 24 
33231 3: 9 B38 8B BB B 

Discount, 674, 10 and 2%. 

O. H. Swedes. 

Price, same as Swedes. 
Swedes steel tacks : 

same list price as iron. Upholsterers. 

pee, 72}4, 10 and Price, same as 
ye he Swedes. 

Cut Tacks. Price per dozen ounces. 
1 1% 2 % 3 4 6 8 10 

Mewt..... oa ig PaaS. 40 45 3 55 
12 14 16 . 18 20° 

, 14g 2 ngs 7 ss @ ¥4 wt. .... 1 6 ‘ 
45 50 50 5 & 6 70 80 9% 
12 14 16 18 20 

1.10 1.25 1.40 1.55 1.70 
Full wt 1 %2 % 3 4 6 8 

80 90 90 1.00 1.10 1.20 1.30 1.50 
10 12 14 16 18 20 

1.80 2.10 2.40 2.70 3.00 3.30 
Discount, 70, 10 and 27. 

Carpet Tacks, flat and oval heads. 
Blued, doz. oz 4 6 8 10 12 14 16 18 20 
34 -Wh. cu... 35 40 45 50 55 65 75 8 9% 

22 24 
1.05 1.15 

“ Mwt. ee @ e 4B HM SB 
65 70 80 9 1.10 1.25 1.40 
18 20 22 24 

1.55 1.70 1.85 2.00 
Tinned, doz. 4 wt. 4 6 8 10 12 14 16 

50 556600) «675 685 —O«i1.00s- 11.10 
18 20 22 24 

1.20 1.35 1.45 1.60 
Tinned, doz. % wt. 4 6 8 10 12 14 

95 1.05 1.15 1.40 1.60 1.85 
16 18 20 22 24 

2.10 2.35 2.60 2.85 3.10 
Discount, 72%, 10 and 22. 

Finishing Nails. 
Inch....3g 34-8 4-8 44-8 5, 5%-8 68 7-8 1 
Per ib...48 40 32 2838 06% 2& 2 W@W 18 

1% and larger. 
16 
Discount, 60, 10 and 2%. 

Chair Nails. 
Doz. % wt. ; doz. full wt.; pound B. or P. 

Inch..3g 34-8 48 4%-8 5% 5%-8 68 7-8 
Per ib.d1 ig 35 31 29 2 S& 3 

19 
Discount, 60, 10 and 2%. 

Common and patent brads. 
Price per doz. Price per doz. 

1 
21 

Price per lb. in 
inch % wt. full wt. papers or bulk. 

Be ees nce -50 1.00 1.25 
| a 69 1.20 80 
Og: 55 vas 65 1.30 .58 
Was denn 72 1.44 48 
Ee .80 1.60 -36 

Pelee acnaas -90 1.80 30 
Boe seus 1.00 2.00 -26 
Win seuse 1,12 2.24 25 
i ee 1.26 2.52 24 
Ly. 1.82 3.64 22 
ee 2.25 4.50 -20 
Bice tavasaas 2.43 4.86 18 

Dis. 60, 10 and 27. 
Oars. Best quality selected White Ash. 

Cents. Cents. 
6 to 12 ft., per sq. ft... 7 ph a 4 
ee ee Se ee ee eater 4 18 
ake « BES ett Uiseuacecus 20 

ae se 5 and 2% cash. 
a  « a ae 

Oils. 

LUBRICATING.—Fiske Bros. 
Lubroleine A cylinder oil 50 in. barrels. 
Lubroleine D cylinder oil 40 in. barrels. 
Lubroleine A machine oil 45 in. barrels. 
Lubroleine B machine oil 35 in. barrels. 
Lubroleine A engine oil 50 in. barrels. 
Lubroleine B engine oil 40 in. barrels. 
In cases 5c gal. extra. 
Crescent Axle Grease.—-Barrels, 3c per lb; 100-lb. kegs, 

3c lb.; 2-Ib. decorated tins, $12, gross less 5 per cent. 
Texas Star Axle Grease.—Barrel , 244c per Ib.; 100-Ib. 

kegs, 3c per lb. 

Oil Stones. 
Best White Washita. 

and boring attachment—2 cir- ENGINEERING AND MINING JOURNAL. Green Paper Brand, 8 x 2 x 1% inches....... per Ib. .32 
cular saws, 12 assorted scroll ‘ Oil stone, No. 1, _ eae <7 ae 

° saws, boring attachment, and Mouse Traps. = oxtra, * See eee cae 
self-centering drill chuck..... High rounds, _ Nee a eee * 30 

Combined circular and scroll Round edge slips, Nos. 1, 34 to 5,in boxes 

saw—2 circular and 12 scroll | 101bs. upwards........ ay'e Seas Ouoeiee dedi x eee 
MI, « Catinsd sass sn0y<waenk seuss The Cyclone Mouse Round edge slips, extra, in boxes 10 Ibs. up- 

“ Circular saw—1 extra rip and 1 Beer Zane Ra areata ee tis ike 0 

lle ESS SO ae ee 35.00 Trap, per gross, $4.05. | Pen knife pieces, ass’t 3 to 5 x 1 x 136, in 

Scroll saw—12 assorted scroll saws............+-++++ 32.00 ae ho SS ee eer : ? 

Counter shaft for st2am POWer...........6.0eeeeeeee 10.00 Needle pieces..... sesees sceeeesceseees per hundred. $5.00 

Dis., 35% Wheels, 144 to 534 in. thick......... ..... perinch. .40 
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i ai — 1 Nominal size of press.............. | 41 | 42 | 43 | 44 | 45 
eRe Sood Washita, i Price, including et ceteras........ $130 $200 $260 $420'$660 

Oil Stone No. 1, 8x2X1%G.......-2+++0++.22e+00 0s per lb. .15 Weight, about.............000.. Tbs| 600 1050 oe 7200 
ote Penne eee eee 7 12 Greatest ae that can be | | 

Axe Stone, assorted sizes. 2000.21.71 ve a RM ender ka ciesistasry 3 to cke’ ins| 5| 7 | 10| 20 
Round Edge Slips, assorted sizes. -25| Weight, 85 Greatest depth that can be | | ike 

Arkansas : Ibs. per DRM Ea Gog onclksoceseccusceee ins} 8 | 10 | 13 /16%) 20 
Oil Stone No. 1, 4 to 6 in. long x: $1.35 section. Hole througk tei—circle ed 
Oil Stone No. 1, 6 to 9 in. long 3 1.75 ; iar Me ee ee ins| 4%| 6| 8%! 12 
Oil Stone No. 2,4 to9 in. long x x3 tolin. -75| Price, $220. Hole epee hake stich, i oF ins| 8 | 6 12 15} loons 
Round Edged Slips, assorted sizes ...... : 2.00 : Width between die clamps—_| | | 
Square File Slips, 3 to4 inches long........ perdoz. 1.75 Dis., 10%. SI i i OR Ba! 8/11 15 | 20 | 27 
Diamonds, 34 to 4 inches long.............. Ss 3.00 Distance back from center of siide| | | | 

Triangulars, 56 to 4 inches long..... .. coo 3.00) ues | bar. eee ins| 414 5% 7) 9 | 12 
Flat Files, 3 to 4 inches long........ ice ae 2.00 m4 ht to slide- bar, when up..ins| 5!) 644 714 8%! 9 
Beveled Files, 3% to 4 inches long.......... 2.50) Stroke of slide-bar.............. ins| 1 | 114) 1%4| 1%] 2 
Knife Blades, 3 to 4 inches long............. 3.00 Adjustment of ae So Be eae ins| 1 | 14) 1% 134| 2 
Points, extra long, 3 to 34% inches........... 2.00 Diameter of fly-wheel.......... ins! 20 | 26 | 32! 38 | 44 

POUMES «ooo n-ne vn es eee ee ness essen eceee sense 1.50 Width of fly-wheel.............. ins| 3| 4| 5| “| 7 
Pen Kenife Pieces, assorted Sines..000000°° perth. | 200 Weight of fly-wheel, about...:Ibs, 125, 250, 420, 725/100 
eR. Ss -.  Ccosntexannahes heen acscwan per hund. 8.00 Speed per minute, about eh sat “rev| 120, 110 100! 90) 80 

Wheels, 2 to 4inches. % inch thick perinch 1.25 Cubic feet boxed, about | 30 | | 40 | 50! 60! 70 
Oil Stone Powder..............2..-0.0.5 00000 per lb. 15 —————— ———— = a ann 

2% dis. 
i ila oo Baek Sees Printers? Sindiuben. 

oe Sees Vanderburgh, Wells & Co. 
Bi, i til owaie Wood rules, 12 cents per yard. 

Burns 8 hours; holds 1 quart oil. Wood rules, on end wood, 15 cents per foot. 
EUREKA STAND. 

12 full cases. : 
Ny IN oar occ ocna'seicusa aeackcapeesee $12.00 
CURIE URGE SONNEI oo. cs cwuvcnseteinse ben ennes 1.25 

CASE RACKS. ia tiie 

Nickel plated —— plate, per doz ' == In. iron 
“ W eight, Complete, 56VU pounds, High. Plain. back. 

No, 10.—26 X 33 ft.. including veranda and rearexten-| Single, to hold 12 cases, 4144........... $6.00 $8.50 
sion. Main part, 19 x 26 es piano uapenate stan ~. - = ae lS 7.00 9.50 

: a Seals : say Goods. page 6. No. 1. No. 2. No. ¢ = eee 8.00 11.00 
Packings. (5 ae ee Sears oods, page 6.) Veranda Veranda without ' = OU ee 9.00 12.00 

For Steam, Air, Water and Ammonia. ene on side. onend. veranda. “ . ig eagteneener see - _ 
With Rubber Core, 60 cents per lb. 12 x 12, 1 door, 3 windows, $120.00 $120.00 $105.00 | Nouble, to hold 32 TOE. + oc2sssee0e 12.50 16.00 

Dis., 25 and 5¢. Sx. 2 135.00 130.00 120.00)  “ ME ME MR oc oncaes 14.00 17.50 
With canvas core, 50 cents per Ib. = x 7, 1 ‘“ ; ‘ ae = aa a as _ 60 “ BE eee eee 18.00 23.00 

Dis., 30 and 5%. LD 7 = 3% & « 190.00 180.00 165.00 | _ hen required we make inclosed_case racks trimmed 
Paints. BRxe3 « e “ 200.00 190.00 175.00 with moldings, and painted or grained. Locking bars, 

For Assorted Cans of 1, 2,3 and 5 pounds. 100-Ib. cases. | 15% 5% 2 (2 ee . (oe to prevent cases from being removed, furnished to 
No. th. c. | No. tb. c. | 12 X 26, 3 bs o a 220.00 205.00 190.00 order. 
538. Scotch yellow....... 18 | S83, Black: .........0000s002 18} 14 x 21, 3 2 a 205.00 195.00 180.00 GALLEY RACKS. 
534. Lead color.......... 18 | 584. Dark blue........... 95410x12,1 “ 3 ms 100.00 90.00 
eR: SRNOT cs a sncenee ak 18 | 585. Chrome yellow..... 30,10 x 14,1 ** 3 a 105.00 95.00 
537. Light drab.......... 18 | 586. Vermilion........... oP 7xwmr 2 65.00 
MUM MEME. «Spc ee aveuceee 18 | 587. Indian red.......... 23), 7x1 © e ce 75.00 
542. Warm drab......... 18 588. —— GTCON......0 25 7X 14,1 = a 85.90 
54. Dark green......... 25 | 589. Quaker green ....... i... . s * Arms, er pair, 35 cents. 
581. Light green......... 25 | 546. Inside white........ 15} 7 X 12, v - 4 berths eet e eee n eee ener ete e seen eeeeeee $80.00 ee STICKS 
582. Norway red......... 18 | 547. Outside white....... IS] 7TX UM, 4 ease eect e ee neste ee eee eee ene ee ece 9u.00 o : 

Discount 50 per cent. Discount, 207. ‘ 
Ordinary shades. Per gal. | Per gal. Pipe Covering. 
One to 5 gallon caus.. $1.90 | Half gallon cans...... $2.00 Magnesia Sectional Covering. 

Tuscan Red, Green and Yellow. For Wrought Iron Pipe: InCanvas Jacketed Sections, 
Per gal. | Per . 36 inches in length. Price per 

One to 5 gallon cans.. $3.10 | Half gallon cans...... $3.30 Weight of lineal foot 
hs a Inside dia. cover per canvas 

Per Per gal. of pipe. lineal ft. jacketed. 
One to 5 gallon cans. . Pe D. 5 Half gallon cans...... $5.20 1 in. 8 ozs. $0.25 

Discount 40 per cent. ao ier 0.25 
The list in barrels, half-barrels and kegs (of 5 gallons as ee a 0.25 

or larger) will be 10c. a gallon less than in gallon cans, 1% ‘ — 0.25 
Kegs of less than 5 gallons will be charged at gallon 1% ‘ > 0.25 ci 
price. a gallon cans not put up. Special : me = . = Improve? brass gauge pins, 40c. doz., all sizes. 
shades made to order. 2% “ ae & . 

Special cash discount for large orders. ; . 24 . 0.36 eee 4 jr a va dag a ail sizes 

Parers and Corers. a6 30 « yr Improved golden gauge pins, 40c. doz., all sizes. 
4%“ - = 0.47 MITRE BOXES. 
.- 40 < 0.50 Regular size, 2in., 50c. each. 
6 4g“ 0.60 Extra size, 3% in., 75c. each. 

SaML. LEES & Co. v. 55“ 0.65 LEAD CUTTER. 
; rd 65 “ a 

ai " ‘- 2 0. List, $9 per gross. 10 sé a5 0.90 

Elb’ws. Tees. G Valv’s. Crosses. Unions. 
$0.20 $0.30 $0.25 $0.35 $0.30 

are 0.2 0.33 0.2 0.43 0.33 
APPLE. Perd 0.25 0.33 0.25 0°43 0.33 

alae OF 208. 0.25 0.33 0.25 0.43 0.33 
Pk. rrr reer ie ie .. SATE 0.25 0.33 0.25 0.43 0.33 

. 0.27 0.36 0.27 0.48 0.33 
OUND o2os cont casvaseens 5.25 oa 0.41 0.41 0.53 0.41 

. 0.48 = 0.48 0.60 (0.48 IN i i lcci se ausoudad 2.00 
Champion isbs eee ese: buWe ws 7.25 0.40 0.53 0.53 0.68 0.53 Curtis ac PREss, * OUR OWN.” $ 

= 0.44 0.59 «0.59 (0.75 0.59 | 9 x 32, complete, with Brayer.....................4. $28.00 
PERRIN DIB oo. cc sees~ cose Oe 0.50 0.65 0.65 0.80 0.63 . 

068 0:90 (000) Osa "Full Size. = i has ‘ 65 i X ‘ .7 ull Size. Improved Bay State .... 30. 0.88 1:20 1:20 1-10 0.90 Sant at 

sa 2) 5 : . re 2 : ie: seeeRNIIIINER Sc cas ciceknesewacdoeaee per pair 5 
Monarch . ................ 3 31.50 110 1.50 1.50 1.35 1.10 Sees Ram 9°05 

F 1.25 1.75 1.75 1.50 1.25 SR. chtccccisunanereeeseseoanseh . 3.50 
Oriole.......-6. ee eee e scenes 4.00 CURED oe te Pe tn, 2 “i 3.50 

DEE Wenn s ce aecidecsweeaaee ses 3.50 T ECO Me ee 4.50 » Magnesia Plastic Covering (dry)— “ urnta ble Prepared Carbonate Magnesia and ic ne Mao PAabasne se ma eecuawevaek ae 2 

crue cad 13.50 Kiber, for Trowel Work per barrel,’ — i1g"‘New York Job....0000000000 10 
$8.00 ee Be. cc+552--»-.. fC RIES +5 “ 100 

White Mountain .......... 4.56 as $%—Paterson Job 1.00 
9—Yankee “er “1.00 

Rocking Table............. co os - S = 

Little Gem Corer and 12 Lead, oe . °° Za — 
PN i evd po eehuw scenes “ ; 

eens .00 doz 11 eu ft. 1344—Quad, No. 2 1.25 
- . 14—Labor Saving Rule, No. 1 “1.20 

tN tA 30.00 “« “« “« «6 15—Labor Saving Rule, No. 2 -« i 
, , 7 Saying Rule, No. 3 ? = 

Rocking Table. New Champion.... 20.00 “ “ “‘ =. a errr re 43 : 
7 . he —— IE Oetrrerh sich wcbae cas osess sec sone ~ . a 

Portable Houses. (Ducker Portable House. = = | FAP Scheidler........... 36.00 “ e eT cic vn xsnabvonsae’ - 
194%—Improved Wood Type................ “¥ 

Dis. 40% f.0.b.New York or Boston. ooo beg \ — = Rvsesvesssbileys® « = 4 

PROOF GALLEYS. r 
All Wood, 

Press. Single column, %6 xX 25 inches inside 56 se diese yee ee $0.80 
Double “ Me oe. of 4) oheneleh ve dese 

Combined press for cutting, forming, Brass Bottom. 
horning and seaming. Single column, 354 x 23%4 inches inside pd ah gaia’ he old $1.25 

Double “ ee CST ~ ase ¥etioebe nants 1.50 
Particulars of flat front er, includ- Half Lined. 

ing beds, slides, bolsters, plates, etc. Single column, 354 X 2314 inches inside vg vege sa cude $1.76 
Double ee len th ot nese at ak aoe 2. 

Prices are net, delivered on steamers in ‘All ‘Brass. 
New York, including insurance, etc. Haste column, af x 

ua e oi 4 
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COMPOSING STICKS. f THE “ LIBERTY” CASE STANDS AND RACKS. RULED GALLEYS. 
‘ es - Stands. , These have a rule laid out on one of the_rims, divided 

Single. without racks ..$3.75| into quarter inches, by which to set advertisements. 
“With racks for 8 Cost of ruling extra, 25 cents. 
BUM IN is 5 ss 5s ens 4.00 Dis., 20% and 52. ‘ 

Single, with racks for 10 F 
DI oo oe cc cniece 4.25 MAILING GALLEYS. 

Single, with racks for 12 Zinc bottom, 50 cents; brass bottom, 90 cents. Brass 
GROVER’S PATENT AND UNION. . ae eee 4.50 | ctosed both ends, $3 

Screw or News. Single, with racks for 14 : Dis., 20% and 5%. 
Sa ee -75 

Double, without racks... 4.25 ww f aa 
eo : with racks for 8 ; _ Pp 
ul cases........ 50 

Double, with racks for 16 i o ae a 
full cases, and gal. rest 6.25 Di 30% pale ™B 

Double, Ww. ith racks for 2 on full cases and gal. rest. . 6.50 a“ 7 
alos ae wee - ” 

- ns e OS 5. ac). ene 4 svelo oc. =e Ti LIBERTY ; 
i “ = Ce full and : zs cases . ...... 5.00 aan 

“ « ae: eee ae 8? 34 ae =| Nickelplated, $1.25 each. 10 12 i Patkelonee: ee Dis., 10% 
se g we ag ghee Tas sa 
“ “ - Nera ie SO oe . 6.00 

Stands with closed ends, extra.... ................... 2.00 fonts of a - ae 
Extra slides for stands, each....;. cb tiaha ss piesa ec 05 In fonts of 25, 50,75 and 100 Ibs. 

Case Racks. Dis., 15: 
Inclosed Inclosed 

es e ear << ; —_ pa Back _ THE “LIBERTY ” MALLETS. 
Cases. Hig rice. Sides.) Cases. High. Price. Sides. 7 Og 
2 41 $6.00 $8.50 30 8t «$10.00 $13.50 ened nar $3 
16 50 7.00 9.50 32 aI 12.50 16.00 MON oncass ange i, ae 

THE “ LIBERTY ” CYLINDER PREss. 2) 60 8.00 11.00; 40 60 14.00 17.50 iron bound.......... 1.00 
For Newspaper and Job Printing. 24 70 9.00 Den sr: a 84 18.00 23.00 Lignum Vitee, No. Wicissutdcaes -30 

Bed. KF is., 20 and 5 %. No. 3....0-. +0. 
No. 5—29 x 42 THE ‘LIBERTY ” TYPE CASES. i Now 2........08. -50 

6—33 x 47 zap EET, 5 Outside RG Ba Bc coe -70 
7—37 X 51 : Name. Measurements. Dis., 20 and 5%. 

Dis., 20 and 5%. LESS SI LL Fu.l size. . 32144x16%x19-16 
Tur “LIBERTY” JoB PRINTING Press, | @“4222424eeee Rooker size... ...2846x144x1 9-16 THE “‘ LIBERTY” PLANERS AND PROOF PLANERS. 

Size of chase. 5 PONE 35. Sassy wees 26x1616x134 Midge Tee og EEE OR =e 10c. 
EM Mlaimias susnavevercens ND te Ga voces on acaeacscccnssisecces sen ... -2236x1644x13g MEN BEMERC. o os s.25 ceodetans 20c. 

a eee WIM Con tg eh NIRS 5 Socio coco hod ok cencencesroraes ee 3214x23x2 3-16 MMO! OS osmacthas Dicuss ass 25c. 
Be et sie oho as oho ao cc 5 I A Ria ia oie g 5 ccnp snk ssa cnsie veep s's's ee ee . b’ked with leather SSipste 30c. 
3a—l1 x BT ee Ie ee SE I ocd nisin nok: od aaacas Daeade anew aioe 44x25x1 9-16 ee.” hls ede 12c. 
‘28 x MR een se 400 Cabinet case sides extend 1% to 3inches. In ordering Proof planer,faced with cloth, 50c. 

oi os waco cancccaal 500 | cabinet cases, state whether high or low fonts are Dis., 407. 
Dis., 12% and 5% wanted. = 

Tw ° unas built extra strong for boxmakers, emboss- - With THE “ LIBERTY ” COMPOSING 
ing, ¢ : Ww ithout Pat. Pat. STICKs. 

N E “ga—11 a Re Se EI $375 : Clasps. Clasps. 
ae AN ea ease eteete eee 425 News, full, per pair.............-...--. $1 60 $1.75 Grover. 

Dis., 12 and 5%. r* Rocker, 6 1.75] 6in., steel. 3 -90 | 161 in., Steel. lets n | : 
Fountains, either size, $25 extra, if ordered with press. 2 ae 160; 8 “ ... 1.00 = ‘ 
Steam fixtures, either size, $15 extra. 1.50 | 10 i 20 20 bs ; 

THE AMERICAN CARD AND BILL HEAD PRESS. German, full, 1.75(12 <“ 1.40 | Extra Clasp. -l 
= Music 2.20114 “ 1.60! Extra Knee............ 40 

Job 3 1.00 Screw. 
ob, full size, California. B00: f Gin: Shéeheeei. 82. .cc! $ .75 | 16 in., Steel............. $1.45 

DENIC iscs.n oc aaevawasewuace esd $16 PRN ssa vn ging aix vusieie 1.00] 8 OPS gin ied SSB AG es oe oe Bee 1.60 
“ full, Yankee : BOO coca ccc sant 1.00 | | pees Or AOE Ea ae: 1.75 

IDX Dries essesapecsicccsseee sve 36] ‘ 34 Regular...... . POE VE meee ae 1 15 | Extra Knee............ .30 
SS IN on oan s cnceSsinnieemcanarecnss 0 -85 | 14 oy OSS hat irae 1.30} ‘“ Serew and Nut. .10 Ray 

EA Ria we wens Goch chacok es ans tom 60 OP IE he gases eo iewaedueaa kasha .75 .85 Dis., 402. 
ee ‘ California 85 Br 

Dis., 20% and 5%. “improved ; 1.00 | G-in., Steel............. 4 V5 Wie, Sieel: = ..2.6655 2. $1.15 
“ full size, Middletown................. 1.20 cM Oi hee as "30 | Extra Knee........... “30 

: A rag pa ebieisia'a’s sein aesa _ a 1s siete eae 1.00} “ ClampandScrew. .15 
er: Sa eR i = New YOrK.......... sse00s- . . Other Sizes to Order. 

THE “LIBERTY PAPER CUTTER. Quadruple, full size..............0.....06. 1.20 oe, Dis., 402 
’ a eres ee 1.20 we Albion. 

With | Gin., Steel............. $1.00 6-in, German Silver.. -* e 
Without pat. pat. y 1. a 8‘ 

Cite OO ANGHOS.. 66.2.8 2c8S822 $140.00} Name. clnate. daa. Extra Screw and Nut. ts 
> 3 Galley tower, full sines....... 60.56.0002. $1.10 
Pee EBs Sis dancc sc Seeadinicsss 18.80 | Enlarged Yankee job.. a 2.20 

a eee 2.20 WESTON DIRECT 
Dis., 12% and 5%. Pounder’s sort CaS0.. .<.-....ccccscceceees 2.20 Each 

Half-cap ee Pade ca. alice pa eneedew sin 50 * a $10 
L. S. lead, full- MNES Siva sin/ccalele ouvana aomeeed 1.00 Ree On ae en ee A ee 13 
o BM cn gacccekekee ehennece wane 1.15 $1.25] . aca Bee oe ee eee 5 

is ‘i “ “ 34 size ea Se ee Ot ce 95 COR RR ieee cine ccserdvecececoesecesaacedes 0 

THE “LIBERTY”IMPOSING TABLES} « = « 3¢ ce C777 80 90) PE LbOM.. «eee cece eee e eee e etter eens 3 
{mproved, % “ i aes er 90 2 ee ee ee rn no Sains On edeid e-toc ase eenaeas ans 30 

Marble top. Space and quad, ‘full- size. Pete. seen bees aE ES | ps nt eee Fegan treats 40 
a Ce a Gyre. $24 Shas ie ee aL 1.00 | BRR UP  — FCODS.. 2... cee cece eee eee eee eeee eens 

a) fe eae 38 | Figure Tee hg evs Aes eho -90 Geared ‘ 
Bh A Pe os cae bse Cikeeas 44 | Triple ee a arte ae 90 Vib ee, Naas cere cvisic iwc vecdoctacewsas 35 
aN Me Sis iaeov at cem eee. 48 | Improved triple Bh. ne 90 1.00 Peak Saath an atl ad once ranelinemed ee 45 

Dis., 12% and 57. BOING, so cacsevesiencstiocmocucns 80 -90 S COMB. 2. eens cee snneee-2)  caecsces seine 60 
TURN RUMERRMON <5 Soscsceca.cepaoct scent 65 | | | BBL gi = £tOMS.... 2.2... ee cece eee ee eee eee a 

Slate Top. - 5 size. PEO SS a or -09 Peace ath 5 ee UGG 06 On AWE STs MORES L 

Mi DMM a iiiisivis cons se cece Oe ae $18 SIZE... eee sees esse eee eee aeeeees 50 ” erneee EE MCI ET a 
I oe acca Gans ¢ sas ve cscs svses nr oa oe 25 | Script, full-size. . ...........0..0--eeeee -90 : BP ets anes orsco ces con anrmer rs Sag 

WIE Ws ssc crasa deen tcssochsusansastouansevstiee 32 94 SIZE... eres ee eeee cece eee e ees -80 a he a ake ie ee 
. 9 Aa a EE ae ee, = Soe 75 

Dis., 12 hg and 55. Wood type, 33x33i4. eee sy peteiier eos 1.10 
THE oa T went a ETS. G 4. BRAN MAOGND, TOMOE i oi cccsscasdacnavans’s 1.30 

Num- aine raine : ¥ Be at Seng "95 . cor ae Gal- Gal- a furniture, full-size . = DOUBLE LIFT HOISTS FOR 

cases. Flat. _— Flat. ley. | “ %% S1ze were eee ese ccc eeeseseeeetesees 1.00 HATCHWAYS, ETC. 

a i mn - = Leader, 4% size, per pair .. 1.40 
12% 12.00 14.50 14.00 li 00 | Butler jobs, full-size, per pair............ 3.00 00 Tie 42-3 $25.00 ° 
164g 15.00) 17.50 17.00 20.00 | For pulls on cabinet cases add Per CASE........-0+-++. ; 
ie 6 UO I... morvoners cn awactenes . 1000 50.00 
20%4 18.00 20.50 20.00 23. Bin: Mandan OO ee Pe a ee : 

12% 15.00 17.50 17.00 20. sane adamant team aitias ee eres 65.00 
1634 18.00 20.50 20.0023. All brass “ ae oan, 
1834 19.50 22.00 21.50 24. Single 3x4 x 2334 inside SS sk eoasinee- 80.00 
2034 «22:00 24.50 23.0026. -_" x 1% ha ea 
12 full 18.00 20.50 20.00 23. 394 x 11%4 
16 “ 22:00 24.50 24.00 “27.00 | Medium, 5 x 2 aide 
18 “ 24.00 26.50 26.00 29. Double, 614 x 23 ar. 

20 “ 26.00 28.50 28.00 31.00 
Num- Pine. Cherry. : Napanoch. Walnut. SMOOTH LINED NEWS GALLEYS. 
ber of Gal- Gal- Gal- Gal- 

* * 7 * x Half-lined. Full- lined: Half-lined. Full-lined cases. Flat = Flat. le 7 ley 7 * Single col.$1.75 00 | Double col. $2.00. $2.50 

12s 18.00 21.00 2 00 28.00 22.00 25 00 28.00 26.00 2: and 5%. 
1 22.00 25.00 27.00 26. 00 27. . SCREW GALLEYS. WESTON CRAB SAFETY 
18% 24.00 27.00 eeeee e+ +e seeee ea mee . - eee A BRA HANDLES CAN- 

208% 26:00 29.00 38:00 31.00 30.00 33:00 31:00 34:06 | single column........ mes te Sas cae aoe 
12% ig go a eo a ro ao a. Double column........ 1.50 1.75 2.00 

. =: 28. ; 29. = ; Dis., 20% and 5%. 
1834 27.00 30.00 ..... ies 58 Vio oe okt 5 he Mate Malena 
2054 29.00 32.00 31.00 34.00 33.00 36.00 34.00 37.00 SMOOTH LINED JOB GALLEYS. Bs 
12 full 24.00 27.00 26.00 29.00 28.00 31.00 29.00 32.00 a Full- | * .Full- 
16 “* 28.00 2 30.00 33.00 32.00 35.00 33.00 36.00] Size. Unlined. ieee: aoe a. as 

e .00 i See nee weet. salts “tavwat saete ; i 3 2. i 
, 00 d . Rs 2 3.00 

3x 14 2.75 2 3.50 ks 
*Furnished with galley ns aes extra drawer for copy. | 10 x 16 2.00 — 3 4.00 5.50 

S., an 
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Pumps. Railroad Dumping Cars and Carts. Irons not in sets, 
Rumsey & Co. A. C. McEwEN. either in Nos, 1, 2 

Prices on all pumps include cylinders. . = * —_ handles, 
-——-Price--, wW . SS paetiniss 12.50 10.50 12.50 10.50 

Cap. Brass it ae andles, per 
. No. Dia. Cyl. Suction. stroke. Tron. cyl. N OZ. wc ccccces cocccce 8.50 6.50 50 6.50 

> 2 ah. in. 1-15 gal. $3. Di. ois 0, 4° iron, extra 
: ws « * 2 4.00 $6.00 heavy, weight 7 
2 14“ 1-11 “* 4.50 7.00 a — handles, 
3 2% “ a: ae 5.00 8.00| |i UIPCE SSR Mm j= | POT GOZ.......2. 5 ce eeeeee — teeeee 15.00 15.00 

4 ee a 2. 5.50 10.00 WwW ithout handles, per 
5 34 “‘ > = go.) = 6.50 14.00 EEK on een anc Sic ay: 11.00 8.00 
6 3%“ .. =: ja 8.00 18.00 Polishing irons with handles. 

ore me 13. ° 12.00 20.00 (Double point.) 
Dis., 65%. 7—Large size,—-._ ——-Small size,-—~ 

Pe olan auch. 2% i . ' ‘ s. each. Ss. eac 

5 3° o iid “ ee el 75 nag Nickel Plain Nickel” _ Plaid 
3 mee 6 COU S OSC ne Plated P’sh’d Plated  P'I’sh’d 
a eee 1%“ 14“ 5.75 : Ole si cecloen sees 180 185 182 187 
5 64K 1%“ 130“ coe oe Price per doz... $15.00 $3.00 $11.00 $9.00 

F Dis., 70%. Bos Venn ge Girls’ irons with handles. 

Standard and Cylinder for 1% in. Iron Pipe, 

$16.00. 
¢ Dis., 55% 

+ 

No. 8, standard and cylinder, 1% in. 
“ $13.00. 

v% oe and cylinder, 14 in. 

Pipe 3 BiG standard and cylinder, 1% in. 
pipe, $18.00 

Vith hose and discharge pipe, add 
$3.00 to list price. 

Dis. 55%. 

No. 1, diam. cyl., 24 in.; cap. stroke, 
_1-8 gal.; size pipe, 144 in. Price, iron, 
Z $12.50; brass cyl., $17.50. 

No. 2, diam. cyl., 3in.; cap. stroke, 1-6 
al.; size pipe, 14 = 1g i in. Price, iron, 
14.50; brass cyl., $18. 

eae No. 3 diam. ‘eyL, i. ; cap. stroke, 2-5 
Po size pipe, 1% or 2in. Price, iron, $23.50; brass cyl., 

00, 
Dis., 55: 

No. 1, diam. cyl., 3 in.: 
cap. stroke, 3-10 ‘gal. 
brass cyl., 00. 

No. 2; diam. cyl., 4 in.; 
cap. ‘stroke, 1-2 gal. 
brass cyl., $60.00. 

No. 3, diam. cyl., 5in.; suction, 2 in.; cap. 
stroke, 6-7 gal. Price, iron, $35. 00; brass 

suction, 144 in.; 
Price, iron, $28.00; 

stction, 1% in.; 
Price, iron, $32.00; 

cyl., $90.00. 
No. 4, diam. cyl., 6 in.; suction, 2% in.; 

oor = troke, 1 1-5 gal. Price, iron, $45.00; brass cyL. 

Dis., 45%. 

Diam. Ca 
No. cyl. stroke. Stroke. Pipe. Price. 

ee 2 in. 1- a8 gal. 7 in. 1 in. $21.50 
_ 2% “ 1-7 eos 14% “ 23.00 
Roses ee, 1-5 S oa he“ 2 
2 na” aS. Se 1% “ 27.25 
ee ee ew 7 o 2 * 3050 

Bs... “ 22 * ie 2 * 3.50 
Scere. a ae: 10 ** 2% “ 44.00 
4%....5% “1 és  * 2% “ 47.00 
Bisasse Ss *225: * » 3 “ 50.00 

Dis., 407 

: 7—Price.-~ 
Diam. Cap. Diam. Br’s 
cyl. stroke. o" Tron. cyl. 

2 in. 1-5 gal. n. $39 $51 
BR ccccsxccee a * le = 14 "i 41 
Bis ckcesees ss 1-2 “ 1% * ee 45 ee 

3% “ 6-7 “ 2 51 81 
aco 7-8 “ afte 638 114 
i ere 2 * 80 §=6155 

Dis., 40%. 

With Tight and Loose Pulleys. 

No. 1, ca . per rev., 1-6 gal.; size 
of pipe, 144 in.; price, iron, $26; 
bronze, $45. 

No. 2, ca per rev., 1-5 gal.; size 
of pipe, 1% in.; price, iron, $31; 
bronze, $55, 

No. 4, cap. per rev., 1-3 gal.; size 
of pipe, -2 in.; price, iron, $48; 

bronze, $75. 
Pulleys on Nos. 1 and ms are 8 in. diam., 24 in. face; on 

No, 4, 12 in. diam., 3% in face. 
Balance wheels for above pumps. $1, $2, and $3, accord- 

ing to size. 
Dis., 457. 

No. 2, % to 2 gal. per min.; length of drive 
pipe, 25 to 40 ft.; calibre of pipes, drive, 5% in. ; 
discharge, 3g in.; price, $9. 

No. 3, 1 to4 gal per min.; length of drive 
> Pipe, 25 to 40 ft. ; calibre of pipes, drive, 1 in.; 

: discharge, 3gin.; price, $11. 
PR 4, 2 to 8 gal. per min.; length of drive pipe, 25 to 40 
as ; calibre of pipes, drive, 1% i in.; discharge, 4in.; price, 

No. 5, 3 to 14 gal, per min. ; ; length of drive pipe, 25 to 40 
f; calabre of pipes, driv e, 3 in.; ; discharge, 1 in.; price, 

a 6, 4 to 25 gal. per min.; length of drive pipe, 30 to 40 
ft.; calibre of pipes, driv e. 2% in.; discharge, 1% in.; 
price, $40. 

No. 7, 8 to 60 gals. per min.; length of drive pipe, 30 to 
40 ft.; calibre of pipes, drive, 4 in.; discharge, 2 in; 
price, $75. 

No. 8, 12 to 120 gal. per min. ; ; length of drive pipe, 30 to 
50 ft. ; calibre of pipes, drive, 6 in.; discaarge, 2% in.; 

Dis., 45%. 
price, $125. 

Same as No. liron in set, but smaller size. Weight, 2 
lbs each. 

(Double point.) 
. : ; Nickel plated No. 190, per doz..............eeeeeeees $7.50 
> > ee Plain polished, No. 195, per doz............ . sseeeee- 6.00 

3 3 i = -| 3 : Extra handles for any size, per doz.................. 4.00 
Cars. of Ss LR is 1. s | 8 | Extra stands for any size, per doz.,..............++- -60 = m I a |S me i : e 

3 = = i ~ me Star Irons, 
S o _ oO = o & With Perforated Iron Handle. Notdetachable. As- 

sorted either No. 1, 2 or 3 sizes, correspond to the 
eg en oe aca ~z7 | detachable handle irons in sets. 

Side Dumping) 24” 1c, y.| $55\2c. y.| $65)3.c. y.| $75 —D’ble pointed~, —Square back.~, 
End * ton. fo ee Nickel Plain’ Nickel Plain 
Revolving ‘ - Ki 70| « 80)‘ 90* Plated Plish’d Plated Plsh’d 
Bottom “ - ce 80) “* ee PN boo avant 70 75 71 76 
Tunnel........ o a 2 | a — | 49" | Price per doz... $7.25 $5.50 7.25 $5.50 
a. anresere 30/7 43 70 Polishing Irons. 
een eee = 36’ 170| Small Size. 3lbs each. Doubled Pointed. 
ee ore 4” 816” 185| Nickel Plated. | Plair Polished. 

ee ee 45| No. 72, per doz......... $7.25 | No. 77, per doz.. ...... $5.50 

ae 4” 81%” 50 Girls’ Irons, 
Push 2 ” 40 Double-pointed, 2 lbs. each; similar to detatchable 
AEGIS 4’ 816” 45 handle irons. 

R.R.Construc-| 36” | i END iu beecchwssyasees: Weunne $5 per doz 
tion 60 ge ee rr $3.75 re 

a 4’ 84” 65) Toy Irons. 
Carts. | Weight, 14 ounces each, nickel-plated (No. 110), $3.25 

Plantation 45 per dozen; plain polished (No. 115), $2.5¢ per dozen. 
and Rail- to Weight, 5 ounces each, nickel-plated (No. 120), $2 per 
road.......... 75) dozen; plain polished (No. 125), $1.05. 
Wagons. | Discount on all Sad Irons 50 and 5%. 

McEwen Pat- | 
ent Dump- | Sash Chains. 

Bement iors ns mgeee seh 2 ee eure 75/144 “* | 200 saaasaa No. A. “Giant ” metal, 15c. pr. 
Rac ae . ft., oe not over 125 Ibs. 

*These cars built of any gauge from 18” to 56%” and of No. 1. ‘Giant ” metal, 12c. pr. 
any capacity from &% to 6 cu. yd. ft.,wts. not over 75 Ibs. 
Ratimensee ; No. 2. “Giant ” ae. 10c. pr. 

P ° t., wts. not over Ss 
Indurated Fibre and Stoneware-Lined. No. 0. “Giant” metal, 8c. pr. 

‘ ft., wts. not over 25 Ibs. 
Condiey & Hayes. No. 1. Red metal, 10c. pr. ft., 

_ wts. not over 40 lbs. 
No. 2. Red metal, 8c. pr. ft., 

wts. not over 30 lbs. 
No. 0. Red metal, 6c. pr. ft., 

wts. not over 15 lbs. 
No. 1. Steel, 8c. pr. ft., wts. not 

Price. 
$20.00 
28.00 
34.00 

75 Ibs. 
No. 2. Steel, 6c. pr. ft., wts. not 

over 30 lbs. 
No. 0. Steel, 4c. pr. ft. 

over 15 lbs. 
No. 1. Steel, black enameled, 9c. 

' pr. ft., wts. not over 75 lbs. 
No. 2. Steel, black enameled, 7c. pr. ft., wts. not over 

30 lbs. 
No. 0: Steel, black enameled, 5c. pr. ft., 
15 lbs. 
Fastenings for hanging a window of 2 sashes for Nos. 

1 and 2 chains, consisting of 4 hooks, 4 rings, 4 sash irons, 
a set, 18c. per set. 
Fastenings for hanging a window of 2 sashes for No. 0 

chains, l4c. per, set. 

, wts, not 

wts. not over 

Dis. on Giant” metal chain ........ 40 10 10% 
« “© Red metal chain Sree cn kabeee 40 10 10 10% 
en) | KaeeSaecke seek 40 10 10 10% 
OC FE EI i 5s s 04 0d seen soe ncen 40 10 10% 

Seales,.— Discount on all scales 50 per cent. 
Postal scales. 

a 1, capacity % to 9 oz. 

No High Wide. Deep. Price. D No. 2, capacity ¥ to 12 oz. , 
De ce yashaund 41 46 26 $36.00 $4.00. 
ae 84 46 26 60.00 No. 3, capacity % to 34 oz. 

Mirror 16 by 18in. Dis., 30 and 57. $6.00 
Rules. No. 4, capacity 4% oz. to 4 

“‘ Lufkin.” Steel Rules, per doz. . Ibs., $8.00 

= Even balance trip scales. seamless scoop, with weights. 
— —_ No. 1, capacity * oz. to 

No. 31, 1 ft. folding pocket .. ......... $4.00 50 Ee. Se oh 
Re ee eo eee 8.00 10.00 a eee “« 401 « “ “ 4.00 5.50 No, 2, scoop, OZ. i 

“ 4,2 « “ a. tee ee 750 9.50 4 1bs., tin scoop, $6.50 
- aa 3 os - sc. . Dea eeRere sees 11:00 13.50 brass scoop, "50. 

a4*: *..s Seee 17.00 No. 244, capacity 14 02. 
1 ft. 2 ft. 3 ft to 18 lbs . tin scoop, 

BG: OP, Fh DL ROS os 5 o0c0eksces $4.00 $8.00 a Ta $11; brass scoop, $12.50. 
No. 62, 14 a 8.00 15.00 $22.00 

Discount, 60 and 10z. 
Tinner’s Rules. 

No. 95, 3 ft. nae rules plesk vaseasae each $2.50 
DUNNE Eta 2 eek Oe i ee oe Aare cyan ek “* 3.00 

Discount, in dozen lots, 50%. 
# doz 

No. 51, 3% ft steel, board rules PeeEec sx eck $42.00 
DAME oe a on ea . 36.00 
No. 526, 26ft. “ ee . 33.00 

Discount, 50%. 
Sad Irons. (Mrs. Potts’ Patent). 
With detachable wood handles, in sets -of 3 irons, 1 

handler, 1 stand (1 each Nos. 1, 2and 3 iron weighing 4, 
5 and 6 pounds respectively. ) 

Butter Trip Scales, slab, weights and scoop. 
No. e % 02. to 10 Ibs., 10i in. slab, without side oannaen 

“ With 1.50 
D’ble Pointed... —Square Back... | “ 8 ‘“ ‘“201bs.,12in. “* without ne 33.50 
Nickel Plain Nickel Plain| “ “ “ “* * Peey tier Ee e 13.50 

ee P'’sh’d Plated P’l’sh’d Tea Scales—All Seamless Scoops. 
ee eis ia neki Ra is 155 160 165 Capacity. Scoop. Capacity. Scoo 

Paice per doz. sets.. "$300 00 $24.00 $30.00 $24.00 1402. tol0lbs. Tin ..$8.00 | % oz. to 10 Ibs. ee i 9,00 
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Druggi 
Scoop. | Pes may 

oz.to8lbs. Tin ..$10.00 | 1-16 0z. to 8 lbs. 
Capacity. 

C ounter. 
Coo. 
% oz. to36 lbs. hee ac 

Capacity. 
% oz. ieee Te 

Meat or Butter Scales, 
\% oz. to 62. Ibs. s with Single Beam 

Double 

Patent Boston platform, 13% in. 
long by 10 in. wide. 

Pillar, 18 in. high, double beam, 
marked both sides. 

With large seamless tin scoop, = 2 
rass “ 

fier nantes .—Without Wheels. 

21% by 15 inches. 
§ b 16 “ 

With Wheels 

21% 7 15 inches. 

Brass aaa at same price if so sueins:s in order. 
ith Wheels and “Piatt Lev 

naan pabasaee 400 lbs. 
Mreieandc sateen 600 Ibs. 
cashskeascaeoat 800 lbs. 

Be sasscasec cheer 1,000 lbs. 
Bina ccannsaae es 1,200 lbs. 
Do as sassnnreseas 1,600 Ibs, 
Dcntcsenscauhe 2,000 Ibs. 

No. Capacity. 
es cas samiegtavaws 400 lbs. 
Rivcds sWasantewse 600 Ibs. 
TER RE ee 800 Ibs. 
Bracks acuvean en 1,000 Ibs, 
Divapnittcatnrecse 1,200 lbs 
Bcc cca aceeenee 1,600 Ibs. 

eee. 2,000 Ibs. 

No. Capacity. 
Re aie wisn ine 1,000 Ibs. 
Miisiciea arene sau 1200 lbs. 
D. uscasaseenabes 1,600 lbs, 
Ds scnlnceein exaseeeiee 2,000 lbs 
Wenonseneeseen 2,500 Ibs. 
Miiksssessencavs 3 000 lbs 
School Slates. 

Coates 

(ye ae 

Pee e meme ee reese reer eseeeseeees 

6 
Dis., 200 case lots, 50 and 2442. 

Screws. 

Brean “$11. 00 SQUARE CAP SCREWS. 

head ' 8 7-16 | 

ee | 34 |5-16 36 | 

© ne oR 
S25 

doywereer’ 3 E 

apac Scoop. 
sa OZ. to 3 Ibs. Brass. . $12.00 

Renee 
Ppp wpT 

co 

pep PN 
SSSSSRaa_! 

Poor 
Sue eo 0 90 9 SRESERSS 

SShESEE 
ANA AAS Oem L’gth under head. y SRassaRrRss ' OHO WOMANI EN RROKRKRKRIA NRE SSL Renn ee 

h 
% in.| 25| 35 | 45 

%\4|U4| 1% 

%| %|.1 | 1% 

55 | 65| 90 1.20) 1.50| 1.80 2.30) 3.00 

o7 

— x 
~ 

BS a) 

to Point, 

em O99 09 SRSsés 
TOS ROO RERSKERD ~ 

STARA GSM SRRRSSSS 
BO OO WIHT EN. EN 

ength under Head 

3 L 
s 

each 4 inch'30 

SO RReRI 

Noiseless School Slates. 
Winsboro Cord Bound. 

| 56 | 34 [13-16 
[7-16] 16 | 9-16) 56 | 34 
7-16] 4 | 916) 56) 34 

case. per case. 
18 $18.00 

16) 14 |5-16) 36 

SPSS h Sh > SSSSSASKS 

Vek. 
“DS * ‘School Slates. 

Winsboro Oval Round Corner | 

So Or Or em OO 0D 

Bars & 

seyssksne 

ww 
SSRI RSaSK 

COCR RO Sere ce asKsas 
ie ee st TRSASRS_ 

rg 
3 
o 

= 
SS 
o 
oS 
eg 
3 
a 
a 

) 

3 
40} 30/20] 18 | 16| 14| 12) 12 | | 10 

sesuemeee) SSSsseys 

STEEL SCREWS ADD 50% TO LIST. 
Prices are per 100. 

Hexagon Cap Screws. 
Heads on Steam-tight Screws not 
polished, unlessso ordered. Can 
make these 12 inches — 

caueih oieenaiahidi: 

ead.| 4 5-16 - -16) % 9-16 56 | % 

Diam. | 
head. |7- 16 % ‘9-16 56 | %4 1316 

Length | 
h 

Diam. | 
screw.| 4, \5-16! 3¢ \7-16| 14 
3 34. .|3.00/3.25 3.75 4.40 
Sh. '3.25 3.50 4.00 '4.70\5, 
= 1%..|3.50/3.75 4.25 5.00 
al 8 . |3.75/4.00 4.50 5.30 

re 134../4.00/4.25 4.75 5.60 
& 2 ..|4.25/4.60 5.05 5.95 
= 24%.. 5.00 5.40 6.35 
S 2%.. 5.80 6.80 
0 ”.. 7.30 

Thread 
toin.| 20 | 18] 16} 14] 12 

Add 
for 
each 
Y in.| 30| 40| 50 60 80 | 1.00] 1.20: 1.60) 2.00; 2.40; 3.00 

a.) 375 2.95) 

© 3 
sas SSFa 5 

ee pee pee pee peed et et DOD ee Re ee PAINS S al ek et ed fed 

ees in cases of 
lar Assorted Cases. In Cans—Quarts. 

icken, 1 Mulligatawny, 3 Mock Turtle, 
3 be Tail: 2 Consommé, 2 Soe 3 J om 
1 Printanier, 1 Mutton Broth, 1 Vegetable, 1 
Beef, 2 French Bouillon, 2 Pea. Per doz:; $3.55. 

In Glass. 
11 Chicken, 1 Mulligatawny, 2 Mock Turtle, 

SSSS35 
BEPASEPPEE BBSVSousraw RE Socom BRERSRSSec Sssessss Se PRERR SESSSSE8 SSSSSSE e BESS S$ssss —_ S 

_ o © 

Dis., heads ground, 604; dis., heads black, 60 and 5K; 
“dis., heads case- -hardened, 

5%; dis., heads poli shed. after hardening, 45%. 
dis., heads extra finish, . 

Dis., heads ground, 65%; dis., heads black, 65 and 5¢ ; 
dis., heads extra finish, 55% 5 dis., 
60%; dis., heads polished-hardened, 

heads case harden ed. 
50%. 

MILLED HEADS, COLLAR SCREWS. 

} | | | } 

| 

43 | 43 [48 | 1 | 04 
| | 

5 Mo | we | % 54 

.00) 6.25 
30) 6.60| 8.25 
60} 7.00) 8.60)11.25 
.95 7.40) 9.00)11.90'15.00 
.35| 7.80; 9.45'12.60'15.60 
.85| 8.40 10,00! 13.35) 16.25 
.40| 9.00:10.60|14.15)17.10 
10; 9.60/11.25 15.00)18.00 
.75|10.30)11.90 15.90) 19.00 

/11.00'12.60, 16.85|20.00 
| 
| 

14 122 |12 | ll 10 
or | | 

13 
50 (60 (80 1.00) 1.30 re 2.40 

Bevel Head. Button Herd 

| 
| 

%\ 1 

COO NTAT HI Grr orn i DLO WONT 
_ akakssssss 
SSsSssssEs BRERESS woe Sassasss Soe SSRE SRSaSSS at mek fh pee fret 

Head on Bevel and Button Head Screws, 1-16 larger in 
diameter than above specifications. 

Price, according to size of head. 
erent aes case hardened, 45%; case hardened and 

Franco-American Brand 
Per dozen. In 

-—In Cans—.. Glass. 
Quarts. Pints. 1% pt. 

$3.00 $4.32 $9.00 

| 4.50 

, Printanier. ...... + 3.50 
French bouillon 
Mutton:broth 

‘a 
210 | 

{ 

None 
in 

glass. 

2doz. 4doz. 1doz. 

1 Ox Tail, 2 Consommé, 2 Tomato, 1 Julienne, 
Printanier, 1 Mutton Broth. 

Terms cash Discounts: 5% for lots of 10 cases, 10% for 
lots of 25 cases. 15% for lots of 50 cases. 

et 
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Shears. The Patent “Eureka 
y No. 1 cuts round 

metal up to 4 in. 
steel to Me, $12. 

No. 2 cuts round 
metal up to % in., 
steel to 3-16, $20. 

Discount, 254. 

“| 4 1 1 Slate Poen 
4 | % % >. New York. Stowage allowed. 

70! Sa e* ‘am, RE MPI oil eo ics car accnesee $4.5 
70 10.50 Werk dime; per 160 Tees 0G. . ose ooo. cece ccc cs ceweces 4.43 
25 10.50'14.00 Sizes, 24 x 12 = 115 to sq., 650 lbs. weight. 
80 11.10'14.80 18,00! Sizes, 20x 10= = 170 to sq., 650 Ibs. weight. 

SHB im mare| Pade one Sees Si 60) 16. .20 24. The D. F. Jones Mf Co., of G 

SE ests Ji decane 60) 19. 10 27. Patent plain black ool cast-steel sh 15.90 20.0 astute Dp steel shovels and spades. 

11} 10| 9 8 7 

— | Meyer’s patent steel shovel. 

Per Per 
Doz. Doz. 

No. No. Black. Pol’s’d 
20. D. or long handle sq. -point shovels. : - 50 $16.50 
a. 6,25 17.25 
22. ‘iy “oe “ee se “ 7 = 00 18.50 

i = = “ = 6 17.50 19.00 
~~. 6“ = a ** charcoal.8 20.50. 22.00 

d Pt. plain back solid cast steel 
shovel. 

25. Dor long handle round-point 
shovels.3 16.25 17.25 

D—— Patent steel spade. 

28. Dor long handle spades.......... 2 16.00 17.00 
ma as = orn enteral ae 3 16.50 18.00 

Patent plait back solid cast 
steel. 

26. Long round joint shovel Me naa ccedon 15.50 16.50 
27. “square “ ee 15.50 16.50 
32.. D. handle square-point molders’ 

SOC... . ccisavcseq owseacs yor snese oN ewees 17.00 
33. D. handle square point railroad, 

extra heavy..........- sioraceinigeise's 2 156.75 
34. D. handle round point railroad, ex- 

ae erie caeee 3 616.50 
35. L. handle ont point shovel, with 
I iis oe dcccnnvegancenesd dis 2 16.00 = 17.00 

AY 
Patent plain back udbaneas shovels and spades. 

50. D. or long handle sq. -point shovels. . $12.00 $13.00 
51. 12.75 14.00 
= = e “ round point “ 3 12.75 14.00 
BG... B). hamden wiaicce «cs ca nn xeeaos- 2 12.25 13.25 

ae ord cod omatadtnediaeecss 3 13.00 14.25 

iy Patent solid corrugated scoop 

OPS. 
Jones’ Yong plain ae solid corrugated scoops. 

90. D. or long handle solid cast Steel. .2 $13.50 $14.50 
91. é “4 14.50 15.50 
91%.“ = = — .6 16.50 17.50 

Jones’ riveted Scoops. 
92. Cast steel D. or long handle... .... 2 1350 14.50 
93. - eos oh adeaauee 4 14.50 15.50 
94. = ies © wees 6 16.50 17.50 

Half paeet, 
95. i ° ile 3 $20.00 
96. x = neh egaeae 10 22.50 
97. oa “ “ L oO e oO sa 

motive or coal (heavy)........... 6 17.50 
98. ong or D. bandie for salt 

(RORWY a. cds do ccceds dascacceeccooes 6 17.50 
99. = D. handle flour and house 

PMO os ooo cs so Sa a he sa wnnkss 10.50 
100. ” D. handle r’d-pt. for coal 

(extra NN con os evcnececcunecace 6 20.00 
101. ash pit, furnace L. han- Polished. 

Gi sis cSadans hancence vagcantes an 2 13.00 
102. = bz 32 in. D..2 . 13.50 
103. “ee “ce “ 42 “ iron 

BD hem v5 cs isin ccc ccCeoeee on 2 14.00 

CS ga Ditching spade. 

124. D handle ditching (flat)............. 2... 18.00 19.50 
125. D handle post hole (concave)........ ... 18.00 19.50 
126. D handle Alcock (for clay and brick)....16.00 17.00 
Discount on oo —— spades, 50 and i0. 

ty scoo 

Boxed f.o.b. New ah. Boston on Montreal. 
The solid shovels, spades and scoops are made from 

‘| the bar, by a recent patent process, the blade and strap 
being iu one piece, not welded. All goods are American 
patterns. 

Stamp Head Shoes and Dies. 

i 

Shoe & Die (Adamantine), show- 

ing even wear from end to end. 

Chrome Steel Works. 

8 cents per tb f.o.b. New York, 
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Stencil Inks. 

S. H. QUINT & SON. 
Crow Bars. 

Wedge Points, 
Stone Picks, per doz. 

No. 18, 6 to 7 Ibs. .. $16.50. 
Black. No. 18, 7 to 8 lbs... 17.50. 3c. Ib., net. 

No. Per can. Per cake. | No. Per can. Per cake. No. 18, 8 to 9 Ibs... 18.50, Pinch Point, 

1....... 7 cents 3 cents | 3.......20 cents. 12 cents , Dis., 60 and 5%. 3 Ke. Ib., net. 

a ce Rie ». * 20 No. Coal Picks. Per doz. 6 
Blue ~ 16 Welsht. 3  9b6.....0.000% pees S ie oo 

1.......10 cents. 6 cents | 3.......30cents. 22 cents i. ' ae 65 Fomgens Ler, 
2. 15 “ ow. 2 ins aig 5 a * 40 * 16, = 3 - - 1D., net. 

Red and Green. 16, i me * 
1.......12 cents 8 cents | 3.......50 cents. 42 cents 16, 54 ead 6. 
2 = me 1a... <n 9 * 80" 516 « 4k“ 0 66 Claw Bar, 

Per doz. cans or cakes, net, per gross, 10% less. 16, xg wee 11.50 4 : 
Indelible Ink. 6, “ 5% * 12.00 7. Ib., net. 

TE IE SIE PD oss nie ccc can ncakuscdecasewockees $2.75 16. = ee 12.50 
: MQ n tx envenbkeramessndannnrsiehioes 12.00) \H 16, “ 6% “ 13.00 47 

PE ising nd nasubsans seeendsbaaanee 20.00 16, i 7 Me ghbesausencabens en esaubase 14.00 Railroad Spike Mauls ‘ 

Packages charged at cost. Dis., 607. 
Ad-» Eye Miners Picks—Surface, Drifting and Poll. 

JS No. per doz. 

6 to 16 lbs., Steel Face STENCIL COMBINATIONS. 
18¢c. lb Contains Alphabet, Figures, Brush. and Ink. 

19, Surface. No. 1, 4 Ibs...... $14.00 Dis.. 50, 10, and 57. 
| 19, i le Sees 15.00 

19, No.3,5 “ ...... 16.00 
19, si oe are 17.00 
19, " No. 5, 6 © 0: 

“. 7 2 . oa “ c , 

NOT Tt os BOR Steel Track Chisel, 
20, Drifting, No.1,3 “...... 12.50 - 
20, - Mae | Ae 14.00 l5c, per Ib., net. 
20, = Oe BOR ewan 15.00 

‘STENCI 20, = No. Bee sce 16.00 
= : 20, ye SS eee 17.50 ‘ 4 fc 

inch, POMBE cok), Sach oek eee hhc ce cnasce sae ¢ 21, Poll, No. 1, : Re issues 15.00 Railroad or Clay Picks. 
3 “ “ 21, Ss ches ds ? w (Seg 1S ils a ar RAR PR 1 No.8, 44‘ 17.00 No. Per doz. 

2 “i v BS sake 8.5 = Mg seeteteee rests tteetteecin ceeeteeeee 7. > . Bee ay ll, Adze eye, 4 to 5Ibs.......... $11.00 
Gack cates Skooba Uk Seat Giowidse 21, *  NereOe ...0<c 21.50 ul, ue Te 12.00 

Be ee ee 15.00 Dis., 60, 10 and 5¢. a 
i Dis., 10 No. Cee: Pheke. eat ear 13.00 
oois 

: a 11, . aR ese iecoe .00 
ARTISANS. 54, Adze Eye, 5 to 6 lbs.....# doz. $12.00 : i 

: ll, i ee A as urements 16.00 
Chisel (Mason). 54, 6to7 “ ..... $13.00 11, “ Dee NO Ecc s0es 18.00 

Stone, 5 and 8c. lb., net. 4, to8 “.... “ $14.00 12, Hunteye,4to 5 “ .......... 11.00 

Mill Picks. 12, Pe cc gcusveud 12.00 
Cast steel. 2 to 3 Ibs., ‘ “ % w 0s 

eg per doz. 56, Steel Lake Superior Mining Pick* 12, BtO TO wee eee 13.00 
Jis., 60 and 5*. ie 12, FR 2 iivax ch 14.00 

(Special Price and Quality.) z 
Stone Axes, Cast 7 Dis., 60 and 10%. 

Steel. Dis, 60 and 10 Mattocks—Price per 

All sizes, 50c. per Tamping Picks. 

Hunt eye, 6 t« 
per doz., 

. OZ. 
2, Adze Eye, Long Cut- 

ter, 6 lbs., $16.00. lb. _ Adze eye, 6 to 3, Adze Eye, Short Cut- & 3h 7 Ibs., per doz., ter, 5% Ibs.. $15.50. Dis., 70 and 10¢. $17. bs 2, Adze Eye, Long Cut- 
; Adze ey e, 4 to ter, Light, $15.00. 
8 Ibs., per doz., 3, Adze Eye,Short Cut- 
$18. a ter, Light, $15.00. 
: Adze eye, : _O 4, Hunt Eye, Long Cut- 
—_ per doz,. ter, 6 Ibs., $16.00. 

5, Hunt Eye,Short Cut- 
ter, 5% lbs., $15.50. 

lp 
Hunt eye, 7 to 8 lbs., per doz., $18. 
Hunt eye, 8 to 9 lbs., per doz., $19. 

Dis., 69 and 107. 
Steel Face Hammers. ‘ s 

No. 43, hand drilling hammers, 2 to 5 lbs.; No. 45, nap- 

7 ping hammers, 2 to 5 lbs.; No. 39, mason hammers, 3 to 

Nos. 40 and 41, spalling hammers, 9 to 20 lbs., steel face, | $8 lbs.; No. 42, smiths’ hand hammers, 2 to 5 lbs.; No. 44, 

Adze Kye Pick 

_Five lbs. and over, 40c.; with teeth, 45c.; 3 to 5 lbs., 
ees sai 45c.; with teeth, 50c.; under 3 Ibs., 50c.; with teeth, 55c. 

Nos. 40 and 41, spalling or stone hammer, 5 Ibs. and 
ver, 36c.; 3 to 5 Ibs., 40c.; under 3 Ibs., 45c. per Ib. 

Hunt Eye Pick 
Mattocks......... $16 

per lb., 17c. 

=r 
* 

Dis., 70 and 10< 
Ship or Top Mauls, Steel Face. 

4 to 8 lbs., 28c. per Ib. 

smiths’ striking hammers, 2 to 5 Ibs., all steel face, per 
b., 26¢. Dis.. 70 and 10%. 

Steel Face Sledges. 
No. 34. Smiths’ sledges, 6 to 

30 Ibs., steel face, 17c. per Ib. 
No. 35. Stone sledges, 6 to 30 

lbs., steel face, 17c. per Ib. 
w No.36. Striking sledges, 6 to 
~ 30 Ibs., steel face, 17c. per Ib. 

No. 37. Coal sledges, 5 to 10 

34 
Dis., 60 and 107. z 

Grub Hoes. 

Western Pattern, 
No. 0, 3 lbs., # 
doz., $10.50. 

Western Pattern, 
No. 1, 3% lbs., # 

Dis., 50, 10 and 5z.. 

Steel Wedges, wood, Ist 

qual., 5c. Ib. 

Cooper Froes. 
8in..® doz. $13.00 Ibs., steel face, 18c. per Ib. doz., $11. 
10in..? doz. 13.50 Cast Steel Sledges. Western Pattern, 
12in..? doz. 14.00 No. 34. Blacksmiths’ sledge, No. 2, 4 lbs., # 
14in..? doz. 14.50 4 Ibs. and over, 30c.; 3 to51bs., doz.,. $11.50. 
16in..? doz. 15.00 36c.; under 3 Ibs., 4c. per Ib. Western Pattern, 

Discount, 602. No. 3, 4% Ibs., # 
doz., $12. 

Baltimore Pattern, 
No. 1, 3% Ibs., # 

No. 35. Stone sledge, 5 Ibs. 
and over, 30c.; 3 to 4 lbs., 36c. ; 0 days, 2% 10 days. 

vane gprs under 3 Ibs., £5c. per Ib. 
Vise. 

Nol. Solid Box Vises. 
e Each. No. 36. Striking sledge, 5 J | doz., $11 

Np. 25. 336 in. yaw... $12.00 ee ae irs Tbe, tbo. per Be Baltimore Pattern, No. 2, 436 Ibs., ¥ doz. $11.75 
30,34 =“ ine ie = a or Mo. 2 to 5 ]bs,. | Baltimore Pattern, No. 3, 5lbs., ® doz., $12.75. 
55, 3% 10.00] _ No. 37. Coal sledge, 5 Ib}. and over, 30c.; 3 to 5 Ibs., Baltimore Pattern, No. 4, 534 Ibs., # =. * $13.75. 
40,4 Oe eee 10.50 | 36c.; under 3 Ibs., 45c. per 1». Dis., 60and 10%. 

- 45, BiG ee PS ae ee 11.00 a2 az 44 Shovels. (. S., long handle, round point. 
50, 434 baal ic Ames’, Hobart’s Jay's. 

*“ 55, 4% - 2. No. 1... 11.50 8.00 00 
60, 446 er pan 3. 2....11.50 8.00 00 65, 4% 3... .12.25 8.50 50 

“70,5 Bes De ety 5. 1). Handles round point. 
=> 5 Peay ie Ne . 2... 12.00 8.50 0 

, 805% oe 17.50] No, 43, hand drilling hammer, 5 Ibs. and over, 36c. ; 3 to 3....12.50 9.00 .00 
ee  pskeee 18.50 1 5 Ibs... 40c.: under 3 Ibs., 45c. per lb. Dis., 20, 10 and 5 #. 
90, 5% oe 20.00 Dis., 70 and 107. 

: — 5% > Cast Steel. . P - 
. ee See 22.00 No. 42, blacksmiths’ hand hammer, 5 lbs. and over, 30c. ; ‘ : “ 105, 6 «TT a0 | g Be £2, biaexs Nee tea. oe ee Tools, Carpenters’, 
sé 110, 64 # 24.00 No. 44, drilling or striking hammer, 5 lbs. and over, 

wena ee 25.00 | 30c.; 3 to 5 lbs., 36c.; under 3 Ibs., 45c. per Ib. Ae BOXWOOD RULES. 
ee 26.00 |" No. 45, napping hammer, 5 Ibs. and over, 30¢.; 3to 5 Two feet, four-fold, 1 inch wide. 

ce te Oe ln no 27.50 | bs, 35¢., under 3 Ibs., 45c. per Ib. Plate. Middle. -Edge. Bound. 
Bech ie, Op Ao, ..6 05 * =~ Dis., 70 and 107. Round joint.......... $4 ea Re ~ | : ‘ 5 mf ae cach. SD eX, 7 cuieny 5 $7 $15 No. 135, in. Jaw....$31.50 | No. 170,744 in. Jaw...$44.! RAILROADS. 5 ‘ . 

“" 140, ami mbes <i he 130 84 Je ae Railway Track Punch|ATR -...-..-. r ” 
o oar tive 2a “* Be 2 53.00 s “ 150,7 «TTT. 36.00| “ 200, 8 “ 56.00) & Round Point. Two feet, four-fold, 13g inches wide. 
“ 100,7% “ .... 41.50] 1c. Ib.. net. Plate. Middle. Edge. Bound. Dis., 60 and 102. Track Weench Square joint.......... $7 $18 

a Arch oe amdd Caete 9 ll 20 
MINERS, 

60 e 

Ss 734. lb., net. Tw 3 1S ‘ , I'wo feet, two-fold, 1% inches wide. Adze Eye Coal Picks. Laveawe teint , ee nance list and dis. as No. 16. Rail Fork. ae. cae gos a 
12 14 2 

Anthracite Coal Picks. Gunter’s Slide. 
Same list and dis. as No, 16. Dis. 80,10 and 10%. 

Si 

9c. Ib., net, ae 
eee te ee 

= i ~ 
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LEVELS. 
10to 18to 
16in. 2 in. 

Arch top plate, 2 side views..$9.00 $12.00 

PLUMBS AND LEVELS. 
Arch top plate, 2 side views. 

12to 18to 2%to 
18in. 24in. 30in. 

PONS. i ccsvtecescsave $14.00 #16. 00 $18.00 
NE Sov o'o0: 3:8 6b ee vccae 16.50 22.50 

Mahogany tp’d and Ip’d 27.00 ..... ..... 
Polished and 1 pped..... ..... 0 ..... 24.00 
Polished and tipped..... .....  ..... 28.00 
Polished, lip’d and tip’d ..... ..... 35.00 

in. 
Mason’s level, 2 plumbs, polished, 36,$30.00 
Mason’s level, 2 plumbs, p’d and t’d, 36, 36.00 
Mason’s level, 2 plumbs, polished, 42, 36.00 

PATENT ADJUSTABLE PLUMBS AND LEVEL. 
Arch Top plate, Z side views 26 to 30 in. 
Polished and lipped................+.+. $27.00 
Polished and ti ipped Naess ka saxvad soo 30.00 
Polished, lipped and tipped............ 39.00 
Mahogany Danian ta ae aat rane sieeens awe 27.00 

ee RS MEN Sav clin cig v'n.0)s za wh ain ions Vo cca'eapee om 33.00 
Mahogany, lipped and tipped........................ 48.00 
Polished, triple stock, lipped and tipped bacon enewuee 48.00 
Mahoga - Siete eee 60.00 
Rosewood, lipped and tipped....................2665 90.00 

Dis., 70, 19, 102. 
POCKET LEVELS. 

Ng SS ae er re reer ar ye 2 50 
IN acc einen gaan So uaee veewke cs sek holes ase wos 3.00 

Dis., 70, 10, 107. 

SCREWDRIVERS. 
Varnished handles, pat. metallic fastening. 

Size 1%, $1 per dozen; 2, $1.50; 3, $2; 4, $2.50; 
5, $3; 6, $3.50 : 7, $4; 8, $4.75; 10, $3; 12, $8. 

Dis., 75 %. 

PLANES, BAILEY’S PATENT IRON. 
With pat. lateral adjustment. 

in. X 2 in., $3.25; 10 in. x 236 in., 
$3.75 each. 

Jack, 14 in. x 2 in., $3,75. 
Fore, 18 in. X 23¢in., $4.75 
Jointer, 24 in. < 25 in., $6.50 

each. 
Dis., 40, 10 and 10 4. 

BAILEY’S PATENT WOOD PLANES. 
Smooth. Handle smooth. 
9 X 834 in. 8 xX 2in. 9 X 2in. 

$2 $2 $2.50 each 
Jack. Fore. Jointer. 

15 X 2% in. 20 x 23g in. 26 x 25¢in. 
$2.50 $2.75. $3.25 each 

Dis., 40, 16 and 102. 
STANLEY IRON BLOCK PLANES. 

3% X lin. 
20c. 

5% X 1%4 in. 
40c. 

7% X 1% in. 
60c. each. 

“ 

5% X 1% in. 
60c. 

7% X 134in. 
85c. each. 

ae ALLlias ) 

$8 cach. Dis., 20, 10 oni 10%. 
“ STANLEY “ ODD JOBS.’ 

Embraces in combination 
ordinary Carpenters’ Rule: 

with 

010 Try square. 
= Mitre square. 
030 T— -— square. 
040 Marking gauge. 
050 Mortise gauge. 
060 Depth gauge. 
070 Mitre leve:. 
080 Spirit level and plumb. 
090 Beam compass. 
0100 Inside square for making 

boxes and frames. 

Price 75 cents. 
_ Dis., 20, 10 and 10. 

TACK HAMMERS. 

Large a 
Discount, 30, 10, 10%. 

sosTow PATTERH. 

Length Width Width at 

Smooth, 8 in. x 1% in., $3; 9] Starglobe and angle 

MALLEABLE 

Inlaid Handle. 

Discount, 

Trucks. 

30, 10, 102. 

New York Pattern. 
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IRON. 

of at — Size of | 
Size hdles. nose. r. wheel. y 

Ft. In. Inches. Inches. Inches. Price. 
No. 0 3 6% 12 13%4 6% x 1% $4.50 
No. 1 4 1 13% 1554 6% X 1% 4.85 | 
No. 2 4 5 15 16% 73% xX1% 6.00 
No.3 4 8 16 17% 834 x 214 7.00 
No.4 5 0 1644 17% 934 x 24 8.00 
No. 5 5 4 1744 18% 1034 x 234 9.50 

Discount 502. 
Special net prices on quantity orders. 

Tuyeres. 

No. 2. No. 4. 

$25.00 $35.00 per doz. 

20 @ dis. 

Valves. Brass 8 Globe and Angle Valves. 
Size, inches.......... Y % %4 1 

WONWO soos cece $0.80 $0.85 $0.90 $1.20 $1.55 $2.00 
Star globe and a 

valves, heavy pat- 
Ee ae 1.50 1,95 2.80 

Extra_heavy Star 
and Lion patterns. ... Ce 2.00 2.60 3.60 

All brass, yoke top. Cs ama came meds 3.75 
Coes VAIVOS......5.-..< 115 1.3 1.50 2.00 2.50 
Star check valves.. _ -70 -75 95 1.20 1.65 

do. ens pattern. . am eee 1.15 1.50 =. 2.00 
Crescent globe and 
angle valves...... -60 OO 75 1.00 1.35 1.80 
Crescent hose valves .. Ss bid a ae ee 
_. Check valves. . 0 = .60 8 115 1.55 
Verticalcheck v’lv’s . 50 =.60 85 1.15 1.55 
Jenkins globe and 
angle valves ...... 1.10 1.25 1.60 2.20 2.80 

Jenkins check valv’s 1.10 1.20 1.30 190 =—s 2.60 
Gate valves, Chap- 
ane aacwumcess te 1.30 1.75 2.25 

Gate valves, other 
SNE esse tee oes: ead 1.00 1.20 175 2.50 

Brass safety valves. .. 2.00 2.25 2.75 3.50 5.00 
Brass ®utterfly v’lv’s .. Ss wan a Sasa 3.50 
PN IMIR no dusc ccc sueinees 14% 1% 2 %% 3 
Star globe and angle valves. $3.00 $4.00 $6.50 $12.50 $19.00 

do. heavy pattern. 3.95 5.30 8.35 14.00 22.00 
Extra heavy Star and Lion 

Masts itn coc. aacis 5 o0% 5.40 7.2010.80 18.20 28.60 
All brass, yoke top........... 5.00 7.0010.00 18.00 30.00 
RD FORO O oie ccce ccadaceces 3.50 5.00 8.00 16.00 24.00 
Star — MN ie so sin sce 2.50 3.25 5.00 11.00 15.00 

heavy pattern.. 3.00 4.00 6.50 12.50 17.00 
Crescent globe and angle : 

Mae cc cesar 08S aces 2.80 3.90 5.90 11.25 16.00 
Mudixce sta 4.00 5.50 7.00 10.00 .... 

check valves....... 2.30 3.25 5.20 10.00 14.00 
Vertical check valves... ..... 2.30 3.25 5.20 10.00 14.00 
Jenkins globe and angle 
WOMB G sr Rotiuesseensdacr en: 4.00 5.50 8.00 15.75 22.00 

Jenkins check valves........ 3.60 5.00 7.50 13.50 20.50 
Gate valves, Chapman....... 3.25 4.25 6.25 11.50 16.00 

other makes.... 3.50 5.00 7.50 15.00 22.00 
Brass safety valves .......... 700 8.5012.00 20.00 30.00 
Br-~> outterfly valves....... 4.50 5.50 8.00 11.00 16.00 

Pressure Regulating. 

Size 

linch, $22. 

2 44, “ 

pipe. Price. 

Mason Regulator Co. 
Size 

pipe. Price. 

14% inch, $28. 

2% =~" oi. 

Ludlow Valve Co. 

Size 

pipe. Price 

1% inch, $35. 

Double Gate Brass Val ves. 
Gland in packing box. 

Se So | 
e | $3 | 

mS os S$ | 

3 | 228 | ob 
& | SSE) #5 

a| 8&2) ef 
S| Suh) 3H 
& 1A & 

$ | In. In. 

see ef) SB 
Rcpeekace a | ds | 

4 | 
‘ 

MOG Racecasua 
9 

10 
ll 

eeecelecsesees 

72. 

ee (onus 
° SEgs 

S Sese 
2. L 2s 

Zé ln 38 
om ig¢s2s of iS 5.2 
© lsoon 
Ss Hor oe jsPoo 
os |x amo 
& ik 

In. | 
enwdied | $1.00 
ines | 1.00 
thcceee 1.00 
bows 1.00 
Pe eee 1.00 

1.00 
1.2 
1.25 

isn caids 1.235 
1.35 
1.3 
1.3 

Rubber-Faced Slide Gate Fire Hydrant. 
See cuts on pages 19 and 20. 

HOS ker a Pa 
Sa3 | 28 | ge x |S ag 
one es go & oe te 
Res Beg | be of | o8| 38 

£383 | 2sa| Sse] s2| 28 | 5a 
a a a | © pee vet SS. 

Inches. are Tnches| 
or Te eee 

3--4--6 54 | 4 | 3 $33.00) $35.00 
4 or 6 ee Ey ee 38.50! 40.50 
6 or 8 8 6 = eo | 49.00) 51.00 
8ori0| 10 | 8 & etateaae Wied a 

ea boa ce lee gtx soe. | 3s 
aging| os | devo | g8°2 | 334 

— _ | o _ on on i Toe 

“a | HB] 22) 8.098 | 3.88 | 22% 
og |“%8| 38 | S508 | gona S28 
& |m | o | 90 oo a 

Se ecepe canes Dns abies. cent becciaceseseat, wae 
:| $33.00 | $35.00 7 00 5.00 
| "38.50 | — 40 50 42.50 | 6.50 

.-| 49.00 | 51.00 53.00 7.50 
Fiacuenas naneenes Pema ieee ce Sis adascures xc 

For or r each 6 inches | |For each 6 inches | | 
more orlessthan! more or lessthan | Inde- 
standard length | standard length | Extra pende’t 
of stand pipe,| of frost case, | charge nozzle 
add or deduct! add or deduct | forhub., gates 
from list. | from list. | each. 

ES | Se 

$0.60 SOME. & wb = Dace tiivaualedsiaen: 
-75 50 \6in. $0.50, $3.50 
185 70 |No ch’ge| 3.75 

1.00 a .90 8 in. $1.25 3.75 
4.50 

Star Radiator Valves, with 

Brass T Handles or Wood 

Wheels. 

Size, inches..... % %4 1 
Plain brass ....$1.60 $2.00 $2.30 
Plated trim’gs. 1.80 2.25 2.80 
Rough & Plat’d 2.00 2.45 3.05 
Finish’d & P'l’t. 2.50 3.00 3.65 

Size, inches....144 1% 2 
Plain brass... ..$3.60 $4.80 $7.50 
Plated trim’ ‘gs. 3.95 5.20 8.00 
Rough & Plat’d 4.20 5.50 8.50 
Finish’d & P1't. 4.95 6.50 9.75 

Dis., 40, 10 and. 5#. 

Varnish. 

Edward Smith & Co. 
For Finishing Coats. gal. 

Wearing body varnish ........... 3.50 
Medium drying body............... 5.50 
One coat coach varnish............- 4.50 
iy GRRUMNG COPTINGOC..... .cccccesececes 4.50 
Heavy gear varnish ela Lae keke cele 4.00 
Coach aia dg an es 4.05 
No. 1 coach Ree Rae sae See 2.2 

For Under Coats. 
Hard drying body..... $4.50 | Black rubbing varnish.$4.00 
Rubbing body varnish. onl Priming (1st att. aan 2.50 
Quick rubbing ” | Filling (2d coat).. . 2.50 

"7 Rough stam... .........- 2.50 
For Inside Work. 

Best flowing varnish. - ft Hard oil finish light .. .$2.75 
Best polishing “ . dark... 2.25 
Cabinet ae I White ctutlen 4.00 

Dryers. 
Japan gold size.... .- $3.5) Brown japan........... $1.25 
Coach japan........... 1.75 | Liquid dryer.......... 1.25 

Discount, 40 per cm f.c.b. N. Y. 
Preservative Coatings. 

$4.00 | Exterior car coating. .$4.00 
a I -.+++++++- 2.50 | Interior car coating... 3.25 

Baits A os cas uce cls 4.00 | Locomotive coating.... 4.00 
Floor finish............ 2.50 | 

ount, 35 per cent, f.o.b. N. Y. 

Watches.—Trenton Watch Co. 

Open Face, Stem Wind and Set. 

No. Nickel Silver, Snap Back 

onl Heels. <-- 3c. 82... Ge 

Nickel Silver, Jointed Back 

| Se ee ee 

dl. 

No. 55. 

. 60. Nickel Silver, Bassine style. 

(Smooth Edges), Double 

SINE i 30 sive attdeneans ‘ 4.25 

. 65. Dueber Silverine Bassine... 

No. 92. Silver, Engine Turned..... 6.37 
No. 90. Silver, Engraved........... 650 
No. 101. 14-karat Gold, Filled, Cases 

made of twoplates of l- 
karat gold rolled on base 
metal, and warranted to 
wear for 15 years, Engine 

No. 102. same, Bug ed oO. Same, Engraved.......... 
Dis., 15 and 6* cash. 
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Wheelbarrows. 

10 ft. pumping.... $7 ey 

12 ft. - 95 paiees cost 

14 ft. - : we packing. 

16 ft. ai oP 

Climax Bolted Barrow, with Wood Wheel per doz. $22.50. Dis., 50 per cent. 
1% tire of iron, . 

Common } Nailed Barrow per doz. $18.50. 
Bolted 8.75 

Lansing’s Patent Iron-Bolted Barrow, per doz. , $25950 
a a Sih Bolted Dirt 30.00 

‘ G 3 “ “ “ ) What or Government os zs 3 = - Wire Cloth. 

Mortar ; =. © >. Saeeo Brass and_ Copper Wire Cloth. 7 
Bent Handle Stone . eee No. Price ; No. Price 
Coal or Ure “ = <- 3150 Mesh. per foot. | Mesh. _. per foot. 
Pig Metal or Casting - = © 40.50 2 wut No. 10 w ire. s $2 50 | 20 from No. 26 wire.... $.80 
Brick Yard 20 inch Iron Wheel “each 10.50 3 11 2.50 | 2 Skee: ae 
Globe Patent Bolted Garden Barrow \ per doz 42.50. 4 e 2 “ 2.50 | >A si BBE cece ee 
Box 30 by 24 ~ 12 deep, wood wheel eae > ~ Oo Cee 30 a » “ -65 

Capita Patent Barrows 6 ae . case oe 
With Iron Tr: RY, A, POPAOL., ........2. 2 soeeeseeee $39.00 | & = Bs  .... 32 50 i ere 

eeebte Sh raeeke er eceee 42.00 | 10 . 18 “ .... 2.00) 60 35“ . 78 
The Leader Iron and Steel Barrows. 12 = 1p “< . .. 880170 - ee -70 
Gas-pive Legs and Handles in one price. 14 es matte 1.10 80 - ees -90 

No. 1 Tray of 1s iron, Ci upacity 3¢ u. ft. of earth, each $12. | 16 - oar .80 | 90 - 39 * 1.10 
Nee. > a0 Ears a BS . oe -80 | Dis., 60%. 

vo 

1 

Wire Goods. 

Fly Traps. Per gross. 

¥ Paragon........ $18.00 

Willson spring (Jeffery Manufacturing Company) | (ie gs Seeger, DAloon... ...... 15.00 
Single. Double. 

a 1, 34 or 36 inches long ukisneeeton beeen $1.25 $2.50 Dis.. 102 
Mee, ee ee ee Oe Se 1.40 2.75 al 

Rw = fe pVevebbibees 1.50 3.00 
No. 4, - ” Meer ees Cee 1.65 3.25 ; : i . 

Including e1-her steel hooks or rings Wo denware. MASHERS. 
Discount, 45 and 52. Beefsteak. 

Price, 70c. per dozen; 
-* barrels contain about 

12 dozen. 
“Mace out of Sugar 
Maple 

Whims— Horse. 

Potato 5 
70. 8B Small size, 50c. per 

F. O. dozen; barrels vontain 
Wick about 30 dozen. 

Baliimore Twine & Net Co. ier eee ee. pee 
Braided, all kinds, from....... ......... . about 15 dozen 
" i“ LAMP. ; , / Large size, 70c. per 
L ssc A on OO deere esese recs neeheceessceveveseese “60 ee dozen; barrels contain 

1, or Bevrsesnrncessnnertnrentrenvesesirraees se -60 cgi iil Ee She : shout 11 dasa. 

3 pd Berne ee ARSE: ete nee . of Made out of Hard Sugar Maple and Wax Polished. 

Brilliant, Argand and Crystal light....... + 1.60 
Se cha brie tae ckec oakinokesmssesee cones es a MALLETS. 
SN DME 5 och pecs co u3e5s ei seep een a 2.00 
— nee Pes aes eee hes ERK Coe ee eer hits = 33 Reund Hickory. 
FETIMAN POb..........s02cerescesceescesscees - 05 Barrels con 

Moehring. oe gee ee eetea sete ese scene eens 3.00 Per doz. tain about. 
TIN sss coc aha cdeepasuptaxee 2.00 .1,2to Win. $1.25 10 dozen 

ON SRR UT. Te Satay agrees se 2.00 “s ” 9) 2% to3 * 1.75 8 a 

Duplex and Oxford..................- coat 3.00 “ 3,3to3% “ 2.95 . & 
Wide Awake and Nutmeg................. # -40 ae = 2.50 4 « 
Tom — Round and cat oi eek ECR y ac = 25 = 
Nos. 1 and 2 German Student.............. = 1.10 Round Lignumvi 

ee ae ee ee ° s 2.00 . Oa fone 

Above, in #-yard pieces... 00. 0000000001...as per gross see 
SRI ces neu sence he scente eines per an .$ .30 No 2 3 inches. ig 00 6 dozen. 
PPO Se NI. hpi coop wanan pe cieah hen vere 3 cents extra « 3 4 “ a4 5 es 

Dis., 60, 10, 5 and 3%. sep «ct °. Bore 
CANDLE. ... 6.00 3 

i ROLLING PINS. 

Windmills. 
A. J. CORCORAN. 

z Patent Storm Defying Pumping 

Packed in crates of 
one gross, and in boxes 
of one dozen. Solid and 
Loose or Revolving 

é Ww a Cubic handles. Per dozen, $1.00. 

Wheel. boxed. feet. Price. a 
8 ft. 650 Ibs. 55 95.00 SHOVELS. 

1¢ 700 75 120. Jrain S 5 5 7@ 7, 
12 fe5 900 “< 95 aa Grain Scoops or Shovels (Wood). 

7. i ¥ oe os 4 ee Small size, price pe 
18 2150 “ = 250 450.00 pane, 
0» 8 3'500 335 600.00 Medium size, price 

7 ” Dis., 25%. ; per dozen, $8. 

2 “ 5,400 Ibs. 450 775.00 —. size, price per 
Dis., 207. ozen, $9. 

30 9,500 Ths. 795 975.00 epee Dat of select Bee @ ©. ed Hardwood, Maple, 
; Beach and_ Birch. 

Small, Medium and Large Sizes; used for Grain, Malt, 
Potatoes, Fruit, etc. 
Long Handle $ scoops, 4 feet long, $12 per dozen. 

Boxing for export extra. 

ii y, Se 

Corcoran Storm Defying Geared Wind 
mills for Driving Machinery . ; 

We offer our i i orre- 
Price includes upper set of Bessemer services to foreign cor 

steel gears, one length of shaft. pondents who desire to purchase American 
. . , X 

ae He 1900" Ibs “> aan zoods, and shall be pleased to furnish 
ete 5 3,600 340 650.00 
95 6% +400 “ 355 850.00 hem, without charge, information con- 
30 ** 8 9,600 “ 816 1 150.00 
a oe 12,000 “ 855 1 500.00 cerning American manufactures of every 

bee 12 14,500 “ 895 = 2: 000.00 
50° (30 16,500 “ 956 3 500.00 kind. 
60 “ 40 20,000 “ 1,015 500.00 

Dis., 257. ls 

NGLISH MONEY. 
~ u 
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EXAMPLE.—If you want to convert $94.62, table shows that $90 equals £18 15s.; $4 equals 16s. &d.; 62 cents equals 2s. 7d.; total, £19 14s, 3d. 
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NEW YORK PRICES CURRENT. HAY FORKS. 

‘ Ely Hoe & Fork Co.—Gold Finish, Patent 
SEPTEMBER 7, 1889. +  Overcaps. 

. b | Three Tine Forks. 
sspecaieeae are for Export Only. No Tine Renta: 

In the interest of the extension of the markets for 10 in 4% ft. 
American manufactures the ENGINEERING AND MINING 12 “ 
JOURNAL has secured the services of gentlemen thor- 
oughly acquainted with the export trade and with for- 
¢ n markets, and it offers its services to foreign buyers 

o — desire information concerning any article what- 
evan of American manufacture. No charge will be made 
for these services, either directly or indirectly through 
commissions on goods purchased. The proprietors of the 
ENGINEERING AND INING JOURNAL are neither conn 
mission merchants nor exporters, but they have many 
sources of information, both at home and in foreign 
countries, and place these at the service of manufac- 
turers and exporters here and of importers and con- 
sumers in other countries. 

RD 

2 

15 “ 

12 “ 12. 
12 “ Bent & St’pd 14.00 

Manure Forks, Solid Steel Shanks, 
Gold Bronze ‘Finish, Patent Over- 
caps. 
No. 44, oval, 4 tine, 12 in. tine, 4 ft. 
nae plain ‘ferrules, $12.50 per doz. 

No. 44 8, oval, 4 tine, 12 in. tine, 4 ft. 
aoe, st. rapped ferrules, $14. 

“ SERRKLLSSLRVBRSS mit hm Whe WWM ‘ RQ 

N. B.—Special attention is invited to the | 
goods advertised and illustrated in the adver- 

tising pages of the ENGINEERING AND 

MENING JOURNAL. 

Price lists and other information may be No. 44%, oval, 4 tine, 12 in. “\ wees 4% ft. 
obtained by addressing the advertisers direct handle, plain ferrules, $12.50 

ENGINEERING AND No. 8, oval, 4 tine, 12 ft. tine, 4% or by writing to the 
le, f y MINING JOURNAL. ft. handle strapped errules, $14. 

No. 54, oval, 5 tine, 13 in. tine, 4 ft. 
ne pam "ferrules, $19.50. 

oval, 5 tine, 13 in. tine, 4 ft. 
hanale, strapped ferrules, $21. 
No 64, oval, 6 tine, 13 in. tire, 4. ft. 

hagas. plain ferrules, $22.50. 
8, oval, 6 tine 13 ‘in. tine, 4 ft. 

handls, strapped ferrules, $24 
HOES. 

” peepaaed Socket, all Gold Bronze Neck, full Pol’d, 

A gric ultural [Imvleme nts. 

* 

Cc. 8. 
x5 in., selected handles, .$9.00 

% _ 416 “ a7 r7 is 

8 x45“ “ “ 
7 + : * = e “ae 

Ww willaeaninn. County Pattern, spring 
Nac 5 5t) cea sie ne inaaatinen 

Rhode Island, 7 ee 9 in., spr "g handles 

Field, 7 

oe 
“ 

pees es ZRSS SSss “ coe “ 

= 2 5 ° = © x 

Meadow, 9% < 3% in., poplar 
a eh a 9.25 

Meadow, 10 x 3% in., poplar 
PM hc csediendes aes sdacs 9.5 

Broom Corn, 7% x 44 in., pop- 
SE MAM occ oSiecicicicanenacne 9.00 

Popular Handles in Meadow Socket Hoes, unless 
otherwise ordered. 

Combined Drill Cultivator, Rake, Plow, ete., $12 _, PLOWS. 
Reversible a Clipper. 

1 neonta Clipper, Rever- 
gnEONTA CLIPPE, sible, Iron beam Cut- 
SN . Wes cscasscticwakeveees $14 
w= = - * Oneonta Clipper, Rever- 

sible, Iron Wheel and 
PON cir cccvnddetacvcs 15 

- Oneonta Clipper, Rever- 
= Iron Beam Cut- 
Oc csrudancieciueedses 15 

Oneonta Clipper, Rever- 
sible, Iron Beam, 
Wheel and Cutter . 16- 

17. Hard Metal, Reversible, 
Double-W heel Hoe Rake, Plow, etc 
Double-Wheel Hoe, plain (Hoe’s only) 

Jointer 

Soi ND Lola idx Dasiauin si dovecn weaves nid adeeleldan ocns 
20. Steel Mould Board, Rev ersible, Ww ‘ood Beam Cutter 

Wheel 

Tron Beam Plows. 
Two-horse Sod and Stony Land.. - - plain. 
Curtis’ 8 Sod Two horse 

iB o cutter. 
14.25 wheel & cutter. 

and Cutter 

“ - “ 

Subsoil Plows. 
Tw o-horse 9.50 Draft Rod. 

11.00 Wheel and Draft Rod 
Hitchcock’s Potato Digger and Shovel Plow. 

Improved — handle shovel plow ‘Fire Fly” single- 
wheel Hoe, Culti- Hitchcock’s Potato Digger................ 
vator and Plow, $5. es an shovel plow 

} “Fire Fly” Hand sas 
\ Plow, $2.50." RAKES. 

30 4 discount, f.o.b. 
New York. The S. R. Nye Im- 

proved. 

.. 22 Teeth Rake, $32.00 

All Steel Horse | meroveo EDDE 
Hoe and Cultivator} Hav ~t ” 25% dis. 
combined, wit 
wheel, $11. Qa Lock Lever 

eee ee wweeee 

No. 2 
No. 

: eam: wheels, 
) With Pole, 

Tree and N: 
All Steel Plain Culti- 

: 

a A Se 

be = 
: Ibs. ETO, 225 vator, $6.09. i aan 

40% discount, f.o.b., 
Golden Dieu Self-Dumping Rake, $37.00; 22 cu. ft., 

New York. 480 Ibs. gro., 250 Ibs. n 
Chieftain "Hay Tedders $59.00; 700 Ibs. gro., 450 Ibs. net. 
Potato Digge ; 100 Ibs. gro., 60 Ibs. net: dis., 40% 

f-0.b, ship Pie or Boston. 

SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. 

RAKES (GARDEN). 

Braced steel garden rakes. Perdoz - 
DRG ioe ic cceae cad actevacccuce tesa 00 

Cady do vlgdaaumantdenedasaunasmed 9.00 
BO t i= ae deckgcandeiaacasdl cada ceekue’ 10.00 
RPT fn edausle\acoaddeddecudsicdeda twee 11.00 
WIN" ict dducns’ wsececccudevamacsenee 12.00 

Braced malleable garden rakes. 
POON cs no onncadesxcecdcns aces ees 50 
We x kal on ceeaaGnaaadene tans eaea ee 6.00 
My eh aig as acc cian hendoredeaue tu 6.50 
Wee lcs scien a aes uceet eae 7.00 

Ten-Teeth Malleable Garden. ‘Steel Garden. 
Plain. Braced. Plain. Braced. 

Be eal raialatncangsc sreae 50 $6.00 $9.00 $10.50 
a Neue ete Paes Cg ccd 6.00 6.50 10.00 11.50 
widgiaweit waisidacweane 6.50 7.00 11.00 12.50 
dhsacaietn Valeng ay cee es 7.00 7.50 $2.00 13.50 

Dis. 70 and 5¢. 

Cast steel garden rakes. 
Per doz. 

hi polished, tapering bar, tempered rake. . ro 

“é or or “ 11. 00 

“é “ “ aa 12.00 

Cast steel lawn rakes. 
12 teeth, polished, tapering bar, or 
pered Take 10.00 

11.00 

WEIN ai otcag o hoecek vedetdas saeee 12.00 
18 teeth polished tapering bar, tem- 

ered rake 13.00 
is. 70% from Standard Association list. 

Prices made where XX handles, etc., are 
required. 

SCYTHES (GRASS). 

Waldron’s pattern, oiled.................... . $8.50 
Siiver ateel, painted... 6. 6.cccciseccccee . 850 
Western dutchman, bronzed and painted - 9.00 
NN WEIN ONO vce. cclee siorscccesiec ns ccastome 9.00 
Fine cutlery steel, full polished. . 10.00 
All steel, full polished Madiwetenuyanecdes 11.06 

Grain Scythes. 
Waldron’s pattern, oiled -25 
Silver steel, painted. 25 
Clover, Mn 25 
Clipper, bronzed and _painte 50 

Lawn Scythes. 
Clipper. bronzed and painted..................;:.... 9.00 

Dis., 40 and 102. 

SOWER. BROADCAST SEED. 

POP ON kk. cee $36 f.0.b 

Gross wt., 116 pounds per dozen 

Net wt., 75 pounds per dozen. 

20 and i 

Arms and Ammunition. 

Wood Powder. 
American Wood Powder Com — 

4 
Kegs, 25 Ibs. 644 Ibs. 1 Ib. cans. 

SS one ndann Gh ave ee'<r's $19.50 5.00 85 
ao large bore........ \ 
e ” for general use. [ 
D, fine for small bore 
and rifles...... ....:... 17.00 4.35 1a 

E, very fine for small | 
bore rifles and gallery | 
GROMEINE 6. < 302 < asses 

Discount. 
Per cent. 

Bullet Breech Caps....... ........- per, Ib. 1.60 
Conical Bullet Caps.............-. 1.75 

Discount. 
Per cent. 

Rim Fire Cartridges... .......2....-255.56. 60 1 
Military Rim Fire Cartridges............. 15 10 
Central Fire Pistol and Rifle Cartridges.. 40 10 
Central Fire Metallic Cartridges for Tar- 

get and Sporting Oe ae 30 10 
Military Cartridges, Central Fire......... 30 10 
Lefaucheux Cartridges ...........-....... 60 

Gatling Cartridges................. --..-. Speciai 
Primed Shells and Bullets................. 5 10 
Friction Cannon Primers............-..-.- 20 10 
SRN 8 cae a5c cease 4 aes. sect eesecnsuey 10 
Percussion Caps, F. G per M. 38c. 
U. -0 GS: MRR a Seesaw a 423Ge 
MEMS. 22 cic Razed gc 45c. : 

Brass Shot Shells, U. M. C., Ist qual..... 60 10 
CI as cankccccudccs sneckucvats tes 65 10 
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MARTIN AUTOMATIC DOUBLE ACTION REVOLVERS. Axes, ete. 

TV oM ot) Paper Shot Shells. 32 and 38 cal., 314 bbl., $10; 25 and 10%. Shingling Hatchets. 

m WATERPROOF 14,16 and 20 ga. First i 2 
om] 

\ BS PAPER SHOT SHELL - 
CLUB BRAND 

quality, 30, 10 and 10 per 
cent; 4, 8,10 and 12 ga., 
First quality, 25, 10 and 
10 per cent. 

14, 16 and 20 ga. Club brand, 30, 10 and 10 per cent. 
10 and 12 ga. Club brand, 334%, 10 and 10 per cent. 
Gun Wads, 20 and 5 per cent. 

RIFLES, 
Colts’ Lightning Magazine. 

Discount 10 per cent. 
40/ 60 and 45 / 60 calibre octagon hagpet. . 10 Ibs. $15.38 

“round . 93% “ 14.25 
Fe a * ‘i carbine “ ... 9 < 14.25 

32, 38, and 44 calibres, octagon oon 2 
“ round neo 12.38 
ie Sas 4 carbine ae 12.38 
ee oe ‘a baby carbine....... 544 “‘ = 12.38 

22 calibre, rim fire, octagon barrel..........--- 15.38 
round 

Remington Light (Baby) carbines, 44 cal., nick., $7.50 

MARTIN RIFLE. MODEL, 1888. 

The best in the 
ee — market, em- 

; bodying all lat- 
est improve- 
ments. 

32, 38 and 44 calibres, using the same cartridges as Win- 
chester rifles of the respective sizes. 

Octagon barrel, : = inch, 64% Ib 1s 
634 * 

oo “ = ‘ 7 

Round Pe See: oF 
Carbine S * 

Discount, 25, 10 and 10%. 

REVOLVERS, 

-@) Smith & Weston 

awe Action, 3, 3% in., 

32. Double Action, 3, 34in., 
$9.35. 
32, Safety Hammerless, 3, 

a 3% in., $11.00. 

38, Single Action, 334 in., $9.40; 38, Single Action, 4 in., 
$9.65; 38, Single Action, » in., $10. 00 ; 38, Double Action, 
344 in., $10.40; 38, Double Action, 4 in., $10. 65; 38, Double 
Action, 5 in., $11.00; 38, Safety Hammerless, 3% in., 
12.00; 38, Safety Hammerless, 4 in., $12.25; 38. Safety 
ammerless, 5 in., $12.50; 44, Single Action, 4 in., $11.50; 

44, Single Action, 5 in. , $11.7 75; 44, Single Action, 6, 614 
in. oe 00; 44, Double Action, 4 in., $12. 50; 44, Double Ac- 
tion, 5 5 in., $12.7 75; 44, Double Action, 6% in., $13.00; 44, 
Double Action Favorite, 5 in., $12.75. 

Colts. 

Discount, 10 per cent 

from following 

prices. 

Double Sten Army, 44 and 45 calibre, 434, 544, 7% 
inch bbl., $13.06 
Double Action, 41 calibre, 2% to 6 inch bbl., =. - 

38 . Wtob “ 
Single as Army, 45 calibre, 434, 5%, ot one inch 

bbl., $12.00. 
Single Action’ Army, 44 calibre, ‘“ Frontier,” 434, 5%, 

and 7% inch bbl., $12.00. 
New Line, . calibre, blued or nickeled, 00 

“ “ 30 “e “ “ 2.00. 

= - 6 half or full plate, 2:10. 
Old Model, “2 calibre, by the hundred, half or full 

plate, $1.50 
am Deringer. 41 calibre, per pair half or full plete, 

American Bull Dog 

Double Action 32,38 and 44 
calibre, 2% inch barrel, $1.60; 
Double Action 32, 38 and 44 
calibre, 44% inch barrel, $1.85; 
Double Action 32, 38 and 4 
calibre, 6 inch barrel, $2.10. 

F. & W. Pee Bull Dog revolvers, 32 and 38 calibre 
2. inch bbl., 
a ras 50. tt an revolver, 32 and 38 calibre, 344 inch 

bit. Sins Automatic revolver, 32 and 38 calibre, 344 inch 

Defender rev olv ers, Single Action, 22, wood handle, 65. 
22,rubber ‘ 70. 

“ “ cay oe 32, wood “ee 85. 

= ee . “0 32, rubber ‘“ 90. 

Remington Army revolver, yet Action, 44 cal., 
frontier cartridge, 534 inch barrel, $6.50. 
Remington Army revolver, a. ‘Action, 44 cal., 

frontier cartridge, 7% inch barrel, $6.00, 
Remin gton Double Deringers, 41 cal., ‘rim fire, $4.05. 
Nations Deringers, 41 calibre, per pair, half or ful 

plate, 
New House, 41 or 38 calibre, blued or nickeled, “ * 
= Police, . calibre, 6 in., i. > 

Yin. “ “ 

to any in the market. Uses Smith & Wesson cartridges. 

32 and 38¢al., 

Collins’, $4.75, $5.25, $5.75 doz., dis. 

Peck’s, $8.00, $8.50, $9.00 doz. dis. 
5%. 
— $8.00, $8.50. $9.00 doz., dis. 

Claw Hatchets 

Collins’, $5.25, $5.75, $6.25 doz., dis. 

Peck’ s, $9.00, $9.50 $10.00, doz., dis. 
This revolver is made in the best manner, and isequal| 452 

Ryder’ 8, $9.00, $9.50, $10.00 doz., dis. 
10; 

H. & R. Hatchets, Broad Single Bevel. 

AUTOMATIC Collins’, cut in., 5, $9.50; 5%., 
$10.00; 6, $10.50; 616, $11. 60; 7%. 

DOUBLE $11.50: dis. 10%. 

ACTION 
Peck’s, cut in., 4, $10.50; 4%, 

$11.50; 5, $13.00; 546, $14.50; 6, 
$16.50; 644, $18.00; 744, $19.50; 
814, $22.00; dis. 452. 

REVOLVERS. 

Ryder’s, cut in. $13.00; 5%, 

34-in. barrel, | se (ue He en a 
4.75 net, 

Adzes. 
House. Ship 

H. & R. Half flat head. spur poll. Discount. 

EJECTING Dozen. Dozen. Per cent. 

DOUBLE Collins’. . .$14.00 $13.00 10 

ACTION  Peck’s.... 24.00 25.00 45 
REVOLVERS. Ryder’s... 24.00 25.00 50 

—Pj 32 and 38 cal., Broad Axes—Pittsburgh Pattern. 

314-in. 

4.00 net. 

barrel, 

5to8 pounds, $32.00 
dozen. 

7to9 pounds, $35.00 
dozen. 

8 to 10 pounds, $38.00 
dozen. 

9 to 12 pounds, $45.00 
dozen. 
Western pattern 
same price. 

AMERICAN DOUBLE-ACTION REVOLVERS. 

32 cal., 

$1.75, net, 

246 in. bl. 
Spanish Pattern. 

Detumba round eye, 
$10.50 per doz. 

Spanish Pattern 
Media labor, $12.25 

per dozen. 
2 

4% in. bl. 

44 cal. 
$2.30, net, 
6 in. bl. 

AMERICAN BULLDOG REVOLVERS. 

Axle Grease, 

‘ Frazer's (2-Ib. tins), per QTOSS............0..esseeeees $18.00 
32, 38, 44 cal., 2-lb. wooden boxes Bern ren esr eertseareets 12.00 

me sieithaii Discount, % and 5 ‘ 
ah ixon’s Everlasting, boxes PEE 6c ceee band 1.20 
2% in. bl., “ “ “ 2 Ibs.. “ $ 

$1.60, net Barrel Machinery. 

Assay Furnace; 

Hydro-Carbon Blow-Pipe Assay Furnace. 

No. 2, Muffle Furnace 
taking C Battersea Muffie 
8x434x3i eS as ae $10.00 

No. 3, taking F Muf- 
fle, 10x6x4 in........... 15.00 

No. 1, Crucible Fur- 
nace, <a ee 
U or Colorado ‘ruci 
ble, 4in. dia. 5% deep.. 4.00 Stave Jointers. 

No. 2, taking Batter- nals Ww hee Beer Keg Stave Jointer, eee: . : om 
e 

sea E, round, 5 in. dia., 64% deep..............0seeeeee 5.00 | Single Wheel Half Barrel “ © \- Bem" 8s Os 
Blow-Pipe ‘No. :. with half Sides tank, made of Double ‘“ “ —22*o* 3.38 
ae. <s sheet metal............0°° °° cscsedeces 18.00} Single ‘“ Barrel e “ B“*s3* 8 8 3 
Blow- wae No. 2, with half gallon tank, made Double “ e es “_- 33“ 8 8 SOC 

entirely SPAMMOES WHOSE. <..:.....>:00p0cee,sooacae Double Independent Barrel Stave Jointer with 
Blow-Pipe No. 3, with one gallon tank, otherwise Wheels, on separate shafts, but suspended in 
RE as ecco cacens pb arubncsseeadiaeae nee 96.00) one frame, 90 60 BE In......0..ncccscadcveccesces 8 8 520 
Blow-Pipe No. 1, Muffle Furnace No. 2, and Gruci- Single Wheel Barrel Stave Jointer, . to38in. 8 8 350 

WD IND, Bok. visvioes bon nnosecccewacessbetaenl Double “ 32to38“. 8 8 550 
Blow-Pipe No. 2, Muffie Furnace No. 2, and Cruci- Double Independent Barrel Stave Jointer, 32 
PINGS BaWcucsonksexcncesesuscbecuscosocstees NS ERR SEC SEE EF es ceseeceses 8 575 
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Bellows. 

Miner’s Bellows: 24 in., $8.50; 
26 in., $9.75; 28 in., $11.00; 30 

; in., $11.25; 32 in., $13.50. 
60 and 5% dis. 

\ Standard, each: 18 to 24 * 
) $10; 28 in., $12; 2 in., $14; 

in, $16; 36 in. +g '318; Mi: 
40 in., $23; 44 in., iso 

60 and 5% dis. 
Hand Bellows, per doz.: sin. 

plain, $10; fancy, $20; 7in., 
plain, $12; fancy, $24; 8i 
plain, $14; fancy, $28; 9i 
plain, 
plain, 

$16: fancy, $32; 10 in., 
$18; + fang $36. 

dis. 

Belting. LEATHER BELTS. _. 
Standard Manufacturers List. 

a. belts per foot. 
Width. idth. Width. 
i. eee 10 Ginch......:.. -76 2inch......... 2.84 
ee assedewas DD OT ccnenens's 90 21 “ 
BO sacs ace | (: oeeeereeeree 1.02 22 “ 

a a ee 115 23 “ 
Be ores cael Be We  cwesssce 1.29 24 “ 
hs hae wary = 3 ere ccanaeet 2 a a . ‘i 

2 Oe cae ahi 2 Or lxsccma sini . - . 
E 5 31.70 1 a y 

BS keasencet ae er 1.68 30 “ ¥ 46.70 
se ascese ves HB Th oo cececs 1.82 32 ‘ 00 
eres aae Me Sensncess 1.98 34 “ ......... 5.35 Jeffrey. 

4 teeeeeees BD 1G wee eeeeee 214 36 eee ee eee 5.70 | 6 feet unaercut........ $1500 | 5 feet undercut........$1400 
6 fo ceeeesees 56 i Of seeeeeene eae ene - , Jeffrey Power Coal Drills. | pes 

OP we vaien eek asd 2. eoccccsc clot? I AIP TGC GPiilcccc cocccce rT Ss w ee ri ee ca i a ss . 2 

~* 70.19 “cco. $08 &  ......... sere 37.35 38.70 50,70 
Double belts twice the price of single. 

Discounts of Newark Leather Belting Co. 
Dis. single and double belts, cemented, 50 and 5%. 
_ single and double belts, riveted and cemented, 50 

and 5%. 
Dis. single belts, 

proofed, 
Dis. double belts, 

proofed, 45%. 

cemented and lacesewn, water 

cemented and lacesewn, water 

GASKETS. 

Corrugated Copper. 

Price, 2 cents per 
square inch, less 30 per 

2 cent. discount for home 
’ trade. 

Less 60% discount for 
export trade. 

Bolts. 
Philadelphia Tire Bolt, with forged nuts. 

Price per hundred. 
* Condensed list. 

Length| 1 1-8 = | 3-16 7-32 | 14 | 5-16 3-8 

1 NT eT BA hac ceckowesesenes 
2 1°50 1.60 1.85 | -$2.25 $3.05 $5.00 

Asse seckx 1.90 2.25 2.75 3.65 5.80 
Se Ve cvnamitinesexaonedcses 3.25 4.25 6.60 
Be leectetes Be. ote eae 4.90 7.40 

Fractional sizes, intermediate prices. 
iscount 80 and 25 %. 

Common Carriage Bolts, price per hundred. 

3-16 | 9-16 
Length. & | 5-16 | 3-8 | 7-16 | 1-2 & 3-4 

1-4 5-8 t 

1 
tO aves wean $1.35) $1.60) $2.30) $3.10) $3.80) $7.50 

De caseukeees 1.45 1.75| 2.30} 3.10) 3.80) 7.50 
Bicsiaceasdea 1.65) 2.05) 2.70) 3.60 << 7.50} $13.50 
Wes cpuna sed 1.85) 2.35) 3.10) 4.10) 5.08) 8.50) 14.90 
Wie ixasen ase 2.05) 2.65) 3.50) 4.60) 5.72) 9.50) 16.30 
ics vencdackes 2.25} 2.95) 3.90) 5.10) 6.36) 10.50) 17.70 
Neapeacseaeea 2.45) 3.25) 4.30) 5.60) 7.00) 11.50) 19.10 
Bacaseamecsen 2.65} 3.55) 4.70) 6.10) 7.64) 12.50) 20.50 
Di cccucnaencne 2.85) 3.85) 5.10) 6.60) 8.28! 13:50) 21.90 
Ween ches 3.05) 4.15) 5.50) 7.10) 8.92) 14.50) 23.30 
PO 3.45) 4.75) 6.30) 8.10) 10.20) 16.50} 26.10 
Tic cosseeecasn 3.85) 5.35) 7.10} 9.10) 11.48; 18.50) 28.90 
Wknccnsees se 4.25| 5.95! 7.90) 10.10; 12.76) 20.50| 31.70 

‘Fractional sizes, intermediate prices. Dis, 75 and 10% 

Philadelphia Carriage Bolt, price per hundred. 

Leneth| ¥& ee? | os 3-8 | 7-16 1-2 

linch.| $3.00 | $4.00 $5.00 $7.40 $9.00 
Q 3.40 4.10 5.00 7.40 9.00 
3 « 3.80 4.70 5.80 820 | 10.00 
4“ 4.20 5.30 6.60 9.00 | 11.00 
5 “ 4.80 6.00 7.40 9.80 | 12.00 
6 “ 5.40 6.60 820 | 10.60 | 13.00 
Be. be 7.30 9.00 | 11.40 | 14.00 
Bee Roe 7.90 9.30 | 12.90 | 15.00 
oe Ee 8.50 | 10.60 | 1300 | 16.00 

6 ee eee 11.40 | 1380 | 17.00 
ay bec ts ee ae 14.60 | 18.00 

Brick Machinery. 

BENNETT BROS. & CO. 
Heavy Steam Power Ma- 

DA pw aicue bach keae an $525.00 

Horse-Power Machines.. 300.00 

Additional Horizontal 

PER, 206005 keecen 225.00 
Brick Moulds....... $2.50 to $3.00 

Brick Trucks..... 5.00 to 13.50 
Brick Barrows...... 7.25 
Brick Barrows with 

eS 8.25 
Sand Barrows, steel 

6.50 
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Clay Working Machines. Cocobola Ebony _ Bone 
handles. handles. handles. gross pairs: 

28.00 29.35 38.00 s “ 

“< 

Cork Pullers. 

The Cork 

Puller, per dozen, $12 net. 

Samson 

Hard rubber handles, 5.75 per dozen pairs. 

Crueibles. E. H. Sargent & Co. 
Battersea Crucibles, Trian a. 
Height. Width. Crucibles. Covers. Solid bone handles, 4.8 irs. * 
Inches. ‘ Inches. Per doz. Per doz. 4.00 per Gonen pate ‘ 

4% 4% $1.00 $0.50 
4 334 0.80 0.50 
3% 3% 0.60 0.40 
314 zy 0.45 0.40 

2 274 . .* Celluloi 7.35 " og 3g 0.25 0:30 d handles, 7.35 per dozen pairs. 

Z 134 1% 0.20 0.30 
Battersea Muffles, any size, made to order. 

See Illustration in advertisement. : 
Long. Wide. High. Pyice. 

No Inches. Inches. Inches. Each. 
Br ae ts on Ea 2a 5 7 31 2% $ bu Forks are made to match all above patterns, with 
Bees else ade connor Nee 7% 436 2% .75 | either three or four prongs. 
MGG We tae scOes idagciecca isdn 8 $4 3 "85 Discount 25 4. 
its iradtects schutevass 8% 34 1.00 nustuaes mreee~cncemens Manners. 
Nddee eT ékscaredcteecbuns 9 3% 354 1.15 as iar neal eee dozen. ae 

Us ox sess aan. Tolsistav tw Saas 10 6 4 1.25] 4 and 5 5% 6 8 9 10 12 
BEEN shen daracne smsenansetKe 11 4 34% 100}4%in. in. in. in. in. ae in. in. in. in. 
DRE cicws etx th ascents eos 10% 514 33 4 es ee 1.20 
eich ancudkdsed cw wtksinses 2 6 4 1,25 ae faba ae ae eae ne eee cat ge 

DE tac cientacecasacecudenaces 14 8 5 1.75 
aia s cc cca caeacaasanckmets 15 “a 6 2.00 

Export discoun~ 15 Z. 

Cutlery. 
(Tommins & Adams.) 1.40 EDD ines croc stensermabeds tae - even 

TABLE KNIVES AND FORKS. 

Japanned iron handles, $10.70 per gross pairs. an. a 

. i— > 1.15 1.20 1.30 1.40 1.70 1.99 2.35 3.00 3.70 5.35 

Cocobola Ebony Bone " =a 
handles. handles. handles. : Sea 4 

ee enisnetttesncaltioe aa 1.45 1.60 1.70 2.00 2.35 2.80 3.25 4.00 6.00 

C.)0ll—EEE 
14.70 16.00 18.70 _ S medium size. 
17.35 18.70 24.00 - “ full size. 

iF ‘ ‘ ‘ 50 4.25 5. 7 
PymteS =~ a ¢ . . . . 

~The 
P : 

17.35 18.70 21.35 “  « — medium size. ; 
20.00 21 35 26.70 “ " full size. 

22.70 24.00 29.35 - F 
2.290 2.35. 2.50 2.80 3.40 4.35 5.30 6.85 .... 

27.35 28.70 36.00 7 
3.40 3.55 3.70 4.10 4.60 5.30 7.00 $.75 175 

es 
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4.10 4.25 4.40 4.80 5.30 6.00 7.75 9.50 12.50 

posi ae 

PRUNING SHEARS FOR LONG 
HANDLES. p 

Pe 1, 36 per dozen; No. 2, 

Discount, 35%. 

Drill—Portable Hand Rock. 

Price, $225. 

2.00 2.15 2.30 2.35 2.70 3.00 3.50 .... ... .... ] SPOONS. FORKS, ETC.. BEST PLATE ON HARD WHITE | Dis. 20 

oa a ee METAL. is., 20%. 

™ 
» Tipped Tea | = 

— Duck and Twine. 

Baltimore T. & N. Co.—22-inch, Hard, Medium and Soft. 
Weight Cents, Weight Cents, 

Discount 25 and 10 “. 

a HUNTING KNIVES—EBONY HANDLES. 7 
dine S4in. Gin. 6%in. Tin. B8in. Qin. in. 

Per Dozen. eryd. per yd. er yd. per yd. 210. 220 235 -275 3.00 3.60 430 525 Oval Tea |No. 0... 1902. 38. |No. 6... 1802, > 98 
- Spoon. | 1 i” 33 | 7 2 25 

| 2 7 32 8 a 23 
. 3 16 ‘ 30 9 10 * 21 

| cP 28 10 _ 20 

2. 5a 27 
} Perfect Tea! Ravens, 28%-inch.—Eight ounce, 15 cents per yard 

Spoon. | Ten ounce, 19 cents per yard; twelve ounce, 22 cents per 
| yard; Fifteen ounce, 27 cents per yard. Dis. 25 and 1%. 
| Cotton Sail Twine.—Three-fold and upward, 17 to 20 
| cents per pound. Dis. 3%. 

Leader Tea!) lectroplate.—Babcock & Co.'s. Spoon. . 
| Dis. 60 and 2%. 

2.55 2.70 o.ud 35.50 3.99 4.00 3.00 6.00 

--—4 oz. or extra plate——~ 
Perfect CASTERS. 

2.55 2.70 3.00 3.30 3.55 4.00 5.00 ; Tipd. Oval. leader. 
wd . . — Tea spoons. ....4.25 4.50 4.75 per doz. | 

Dessert spoons.7.50 8.00 [" * 
ag , Table spoons 9.00 9.50 “ 

‘ coe spoons. ..4. = i eee 
~ 9n essert forks. ..7.50 8.00 ot See 

Discount, 25 and 10 ¢. Medium forks. .8.50 9.00 9.50 
. a Per Dozen. Discount, 60 and 5%. 
Putty knives, cocobola handles.............. ni eg be Spoons and forks, German silver, tipped pattern. 
neat Tea spoons. Table spoons. Medium forks. 

22.0 45.00 45.00 per gross. 
. Discount, 60 ¢. 7 | 

| Spoons and forks, made from brass, and silver plated on | 
| tion a coating of hard, white nickel. | 

tes ae Aesthetic medium fork. 
Putty knives, cocobola handles................ .... 1.50 

er 

cae 
Tea spoons. Table spoons. Medium forks. 

| sn 7.50 15.00 15.00 per gross. 
g Discount, 30 and 5 «. 

Scraping knives, cocobola handles.................. 4.00 Children’s sets on cards. 

Lead SP 00 06. doa i a eader pattern, as per cut....21.00 24.00 doz. 60 and id % ‘ 929__ bs 
Aesthetic pattern, as per cut.. 5.75 7.25doz. 30 and 57 1, Dinner 232—Breakfast. 

Dinner Casters. 
I No. 1,200. 17% in. hi .00, : 
4| SAFETY AUTOMATIC BURGLAR | No. 80. Tine sian cuomranls pate ee 
x No. 140. 16 in., $7. 7 iis 
~ ALARM AND DOORFASTENER. | Ne. = - “w oo “ “ 

REQUIRES NO WINDING UP. xo. = = _ $4.00, double plate. 
Plain, 50 cents less. 

Fy x } 
7 - : ae 2 ; : No. 53. 15 in., $3.00, “ = 

Per doz., $24. Dis., 40¢. No. 154. 1444 in., $2.00, single plate. 

The slightest push on the door Ne > wn es zis, “ 

PATENTED 

Discount, 25 

TAILORS’ SHEARS—JAPANNED OR NICKEL HANDLES. 

Per pair. explodes two caps in succes- | _ Breakfast Casters. 
Nin ite cub tenbee 6.00 No. 231. 10 in. high, $4.00, 

12% in 7.00 sicn and rings alarm bell. quadruple plate. 
. See MER Lica Kowa im ce 8.00 No. 232. 12 in. high, $6.00, 

136 in 9.00 ieee ero 92.95 
SEM 655 ch sbascese 10.00 ~ No. 13. 12 in. high, $2.25, 
|e Sa 11.00 Custeme. double plate. 

PRs ees ag oe ecapree PONSA Ss covnpesscoss sss 3s ee No, 12. 10% in. high, $1.75, 
Discount, japanned, 60 7; nickle, 45 

BENT TRIMMERS. 
Per dozen. 

; Sie. cc 13.00| 10 n..... 27.00 
a 7in .. .. 15.00; llin..... 30.00 

8in... .. 17.00) 12in..... 33.00 
26 9in .. .. 22.00] 

STRAIGHT TRIMMERS. 
Per dozen, 

DM sheuneck 12.00 | Win.... . . 25.00 
BERG ccs on cee 14.00 | llin........ 30.00 
| eae 16.00 | 12in........ 33.00 
9in 19.00 | 

single plate. 

CAKE BASKETS. 
Quadruple Plate. 

No. 448. 7 in. high-chased, 
$16; gold lined, $17. 

No. 690. 74% in. high, 
chased, $7; gold lined, 
$8. 

No. 686. 6% in. high- 
chased, $4.50; gold 
lined, $5.50. 

No. 681. 6in. high,chased, 
$3; gold lined, $3.50. 

BUTTER DISHES. 

No. of | No. of Leugth 10 Length in inches| 
cutter.| Knives. — of feed cut. | 

! 

Price. 

LADIES’ SCISSORS. edaslinnie 1 2 OM 1, %{ and 1 | $18.00 
; ‘ 2 iy 1“ 3 ly 2 cae ce : ‘ 

G6 te...>.. 10.00|6in. ...... 11,00} 3 1 we 15g “4; 4 and 1% | 21.00 No. 126. 11 inches high, $5.50. 
; nace 10.00 | 6% in....... 200; 34} 3 1% «| %, %, Vg and 1%) 21.00 

54 in....... 10.50|7in......... 13.00 24 ; git 3}; yo, 76 er 4 23 oi No. 127. 7 inches high, $5.50. 
PAPER AND BANKERS’ SHEARS. 3 = oe nn 3. & ae ae 0 ; 

ar donee. : 2 4 | te,%6 and % | 27.00) No. 75. 8inches high, $1.85. 
: LS) 9in...18.00/ 13 in....36.00} 4 . ee es wee oN) 'oeet 

10 in... .23.00 | 14in... 42.00 4 ‘ 15> Ya: % and % 33.00 No. 78. 7% inches high, $2.00. 
Il'in.. 27.00 | 16in....54.00| 5 2 10 . %, %and 1%} 35.00) * ch, $2 
12 in. ..32.00 | 18 in... .20.00 6 2 11 ts, %4, 14 and 2 45.00 | Discount 

? 31/7 g 7, 3% lY 9 | m BARBERS’ SHEARS. 64 2 : 18> 245 1% and | 45.00 | 
Per dozen. a ae e - up gir 14 a 2 oye 

Tin...... 15.00|9in........1800| 7 es . 4, 114 and 2 ), : 
Bein----"" 16.00 | Seeing. geo} 10 | 2 | 16 | 282 137and2| 80.00) CHILD'S SETS. 
8% in...... 17.0 | 12 2 | 20 rs. 24. Lig and 2 | 100.00 | Sen 

BUTTON-HOLE SCISSORS. 11 2 }. il 1s 4, 114 and 2 45.00 | ate 18 2 | : . a e3 14 and 2 | pene lined case,cup, 
i ~ . +14 ande . | 5 and 5\4in., 14.00 per dozen. 20 9 20 | va 137 and 2 | 100.00 saucer, knife. 

di . japanned, 70 and | - — Sea | 
, "10s to eet 60 and 10 <. The knife arbors for all sizes are made of machin- 

ery stee]. 30 per cent. dis. 
VEGETABLE—GALE'S. 

fork and 

spoon, $2.25. 

No. 90. 

PRUNING SHEARS. | ; 

ag 1 B., 9 in., 24 per dozen; 2 B., 8% in., Weight of Will cutl = No. 41.Cup, gold- 

° 21; 3 B., 754 in., .9.80. Size. Fly V rheel.| erhour.| = | lined, in fancy 
| ae: ounds. ounds. B | case, $1.15. 

No. 1% 2 =| «1,500 | $12 
. | No. 14! 32 1,700 = No. 43. Cup and 

No. 110, 10, No. 34! 32 | 1,700 15 saliatilin a. 

$30, No. : = Hyon 18 > 8 
. NO, ) ~ ’ f. . 

: No. 10 | 65 | $000 | 35| lined ancy 

30% dis. | case, $1.15. 
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FLAT WARE: _ 
Calla Lily, Empress, Windsor and Olive Pattérns; 18 Pe: 

Cent Nickel Silver Base. 
Extra Double Triple 
plate, plate, plate, 
perdoz. perdoz. per doz. 

DOW SPOONS. oo iscciccdsceseren $4.75 00 $7.25 
Dessert spoons........... .. - 850 10.50 12.50 
WRC BDOODB,..<.6.605c0cessecsss 9.59 12.50 14.50 
French coffee spoons......... 4.75 6.00 7.25 
Berry or nut spoons.......... 24.00 30.00 36.00 
Bar spoons, small ............ 4.75 6.00 7.25 
ee. ee 8.50 10.50 12.50 
Medium forks ................ 9.50 12.00 14.50 
Oy abeh TOPE oo. . 6s .cesccceees 7.00 9.00 11.00 
Sugat shells..........., sicese OOO 11.00 13.00 
Rugir OR eee 25,50 31.50 37.50 
utter knives, twist of re: 
versed handles.............: 10:50 12.50 14.50 

BONE OUI 5 os. a'e 5 95053 06. 5) 0 4's 4.75 6.00 7.25 
Pie knives, engraved blades. 42.00 51.00 60.00 
OUD MMOD. 5 So occskodeeeseue 48.00 60.00 72.00 

: PICKLE DISHES, © 
No. 144. 12 in. high, $3.50 
No. 66. 10% in. high, $2;- as 
sorted colored glass. 

No. 155. 12 in. high, $4; as- 
sorted colored glass. 

No. 146. 124 in. high, $9; hand 
decorated glass. 

No. 156. 12% in. high, $6; hand 
decorated glass. 

No. 146. 

TEA SETS. 
No. 255. 6 pieces, $35, quad- 
ruple plate. 

No. 391. 4 pieces, $23, quad- 
: ruple plate. 
No. 1847. 6 pieces, $42, quad- 

ruple plate. 

Flouring 

MEill 

Machinery. 

Nor dyke & 
Marmon Co. 

Roller Mills for Wheat Flour. 
Prices of Double and Single Roller Mills. 

All | Single machines. = All | %Corrug. | 
Size. smooth. Ky ak. corrug. | Corrug. | Smooth. 

6X12| $465 75 «| «($490 -| ...... anche 
6 X 16 515 GE | GOD | twee |] oe sees 
6X20] 565 — ees ee 
7X14 515 525 | ME: ace Ol cere be 
7x18 560 570 | meee} beaateee ET eevee 
7X24) 635 ef ee | es vei 
9x18) 625 640 | «6650 | $350 || $335 
9x 24 700 720 | 735 | 390 375 
9 x 30 810: | 830 440 | 420 

20-inch New Era Mill for Wheat, 

Corn, and Middlings. 

Size. Power. Pulley. Capacity 

Inch. H.P. Inch. Bush. 
20 4tol0 4x7 12 to 40 

Speed. Weight. Price. 

Lbs. 
500 to 800 §= 660 $150 

The Nordyke Bradford Portable Mill. 

;|Grinding one | Weights. Geared mills. 
| 

4 pacity. 
wl sie cis a a RM Pe ea aa aa 

= | s wag Ss | 
3 Corn, | Wheat 2 Dou-| & | Mor- 
s/bu. per|bu. per| *\Sing’l | ble > Iron tise 
g| hour. hour. gear. | gear 2 wh'ls. py 
8 ; } 5 

| | m . as. 
18| 8to 10|........ 4/550! 625|$130| $165 | $180 
88 PO Els cswss ue 5} 600 700 | 140 175 190 
3a Ds eibcied 5 850 210 

24/15 to 18)........ 6 ;} 2 
| 250 

290 
| 380 
| 460 
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Farm and Plantations Mills. 

oe a ir erates i 

$6) 5 | 3B | 28g | = | 
g5|S5| °g | Capacity | s2e | & | g 
Sw} e. | ee per hour. P5-s >. Z 
nd oo Se | o.— S | » 

Dib ee 
. |H.. P.| et 

14 in.|2 to 4) 9x514\4 to 14 bushels 600 to 1200} 370 lbs. $100 
18 _in./4 to 10/11 x 6418 to 40 bushels|400 to 700 600 Ibs.! 130 

The Dixey Mill—Stiff Spindle Style. 
Weight. | gel Bes 

g | Power. |Capacity. | s Fa =¢ 
S ————— | foe) oe 
D | |Pulley. Geared| & |= i= 

18 | 4to 6H.P.| 8 to 25 bu| 560 Ibs) 650 '3130|$165) $180 
22 | 6to 8 “* |12t030 “| 800 “| 1000 |.165  200| 225 
26 | Stol2 * [16 to40 “1100 * 1500 ,| 185 220 245 
30 10 told 5 280 30 [I 25 to 60 *'1300 “| 1700"! 215) 255. 

Flour Mills, 

E. P. Allis & Co. 

Gray's pat. noiseless belt roller-mills, porcelain rolis. 

age ne Cet Fal ane g 2m S re 

jw. . | Z | £ ggg 
Approximate |=* ~ | = = ees 

shipping | i > > > 
weight. 333 | = = = = 

inior | Lee Nn aN SN 

Length of 7:25.) = > Sa 
. ose | . oe cov © 

driving belt " ey | =e S e . 
above floor. |[222| |= = Settee 

2 Ape! 6} a aa A 
4 ‘SA : ee me og eee 

Es So | = ; a = aoe 
"> | : u Hes Owe) |S gif) OS SS 
ae Os... |..} .@ 9} © - a oe 
ee a" | = ~~ | &) 2 -~ + + 

Na = Sj Ay ° 

<8) 2| 3 | a|_S | gi 3S 
Sie'38;3| es /\8i8 & & 

Revolutions 35 Si = Sl Sania ace 
per minute. (Set la| © | al F&F Sis SF 5 

S33 |} Sj;eo/S/iFizg gs se —_ __IRAB/ S| S| = |_& So & & 

ew: ieeels! S12] % ley & & 
Ao MO | rey -) a! als S 3 

te x 3| x =| x |B|x x x 
a= =i tei > ats as SoS 

ai/s| 8 So) & “ig a & 
seaseanap ocala |= sij_= |3|=_— = 

P 8 > at = Lom = > 
Width. 5| 3 2|'sizgis sé 

‘ = rs mE. 
- | = Co a e & 

zele|sis i Length. 1S = =| = — 
cea etapa | ea Pil eee | me & 

Height. * | x es 2 x 

EY ob is fis 
eater : : ae a 

. 62 :| . . -8 -@ -6 
8 ga a : ‘ }:e:a:m 
3 ae :| : : sha obs f8s 

foe Gate fe ‘ ° a. = 
z (aro :| : | : te ce 

Bees a : sf ees . lea =" | E ac cS geneh aie Ss . mee is | | St kee 
ve ae _ | - Orne 5S 

8 l. - *| x | | x KX eX es 
a ists 1 3 > =e es la HO oO a St St et 

_ For grinding corn, feed, rye, etc, 
| | 

eee te = 
a| 3) 3 

Si | ww» 3 | & Size. | = | = | # 
; Ss | SS 

eas Mie neers suihabasianad 
' ! 

OY x. 137..'4 we eee 

5" 

9/3" 5" 4 

OF x 147"... 8’ re 10’|3’ 
} 

Ke 18" 
ele 

9” XM"... 5° 8715" 68" 
t i 

: | | | Approxi+.- 
Driving | Revolu-| Length of |mate — ship: 
pulley. (tions per! belt above pin 5-1 Price. 

___| minute. floor. weight, 

10” x 5%” |400 to 500) 14’ Foxe wahotecs {$500.00 
14” x 644” |350 to 450) 18’ 2600 tb. 600.00 
14” x 734’/ |1350 to 450! 18’ | 3050 tb + 650.00 
14” X 814’''350 to 450! 18’ 3350 tb. —_|_735.00 

Flue Cleaner. 
Hurley’s Automatic Steam 

Flue Cleaner. 

Outside With _—— 
diam. of hose Best 4-ply steam 

No. tubes. clamps. Globe Valves. hose. Per foot. 
Mics ous 1% to 2 6, %cents %, 67 cents. 
Beswesieie 2to 2% 6.25 », 95 cents %4, 67 cents. 
Makaees 2% to3 7.50 54, $1.30 %, 67 cents. 
Be vat 3 to 3% 875 1, ° 1.95 134, 83 cents. 
5 3% to 4% 10.00 14 2.90 144,$1.04§ 
‘Dis. on flue c eaners, 60 and 70%. 
Dis. on steam hose, 50%, good to 90 lbs steam. 

Forges (Portable). 
Fairbanks. ‘ 
No. 2¢, weight, 155 Ibe. 21 < 27: hearth....'....:....5.. $42.00 

“< 2, . 80 “ 18in. diam. hearth.... 27.00 
* - i ge Bg a - aad . 24.00 
* Se; 7 oo” Ue oy e . 30.00 
“ GG, oe SS o 5 sii 18.00 
“ @&, Bs a = es oe gatbamamctate 16.00 

Riveting b v.ges. : : 
Bellows, 18 in.. 20 in., 22 in., 24 in., 

$8.00. $10.00. $13.00. $17.00. 
20 % 

Dis. 60%. 

No.1, 18 in. bellows, $20, No. 2, 
20in. bellows, 25; No. 3, 22in. 
bellows, $30. 7 

20% dis. 
Stationary. 

27 in. bellows, $21; 30 in. bellows, 
$25; 33 in. bellows, $33; 36 in. 
bellows, $45. 

2n¢ dis, 

dis. 

Light work, 12 x 17; height, 15 
in., $16.00. 

Same, with Hood, 12 x 17; 
height, 28 in., $20.00. 

Bridge, Boiler or Railroad 
vom, Pan, 17 X 19; height, 
29 in.; Fan, 8 in., $27.00. 

Same, with Hood, $30.00. 

Water Tank, $4.00 extra. 

Iron Fire Ring Round Tuyere 
$1.00 extra. 

5 & dis. 

Fruit Evaporator. 

i
 

No. }. Evaporator...........-+-«++ -.. $30 
No. 2. Fruit, Drier ard Baker, with 
Bleacher attachment. Weight. 
225 lbs. Capacity, 5 to 7 bushels 
apples per day; 24 in. deep, 26~in. 
wide, 5% ft. high; 12 ttays, 22 
2: 40 square feet drying surface. _ 
Complete $50 

No. 3. Capacity, 15 to 20 bushels per ‘i 
day 

No. 4. 
GB sn a 5 cccnccsegscuntevercsencuecse 

Boxing, extra: - 
No. 1, $5.00; No. 2, $5.00; No. 3, $7.50; 

No, 4 $12.50. 2 
tt ew York: 

Me NS. 2, $6.00; No. 3, $12.00; 

One Arm Carries Rotary Cutter Price, $2.50 each. 

Glassware, 

= 

6-in. bowl and eover, per doz.... 2... $3.25 

7-in. - OT Pp eteenwnte 4.50 

Sin. “ +9 So. cesses 6.00 

om. Oe. SU eee 8.00 

Sie ei aS ef eee 10.50 
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Nappy, 4%-1nch., per A mes ; 6- ne h., per doz., $25 
7-inch., per doz., $3; 8-inch., per doz., $4. 
Cream Pitcher, 1 pint, per doz., $1.25; one quart, per | | 33. Bell-face. es Libs doz. *. 50 3/3 35, Round nt rib. 4 on $9.50 

doz., $3.50; 3 pints, per doz., $4.50. |! 34, 9.00 
Pint Pitcher, per doz., $1. 50; quart pitcher, per doz., 

oe e ypemene. —Patent ani. ig Dozen. 

amenns e Tieian, Bell Face. oie Peaacs 
. pe ee 3 quart pitcher per; No. Weight. y No. Weight. —_ = doz., $333 4 ’ pera. Ib., 4 oz.....-$9.00 | 844. 1S 0z.......--. $8.00 BARN DOOR HANGER. 

ee 38. SOR sescnsatunsns 8.50 ‘ MER winucasaee 4 Farriers’ Hammers.—Per Dozen. + in., per. doz. pairs Lite weeeenurene —s 
No. Weight. cad Raine per nae cree ween eeeeeeeeee “08 

56. “ae "7 —* 7 On he oe 73 One dozen pairs in case. 

57. Plain. Vas... 6 25 Dis., 50%. 
58. Plain Brad. : Si sssas 5 50 
60. Adz-eye, Round Head. Oe 7 50 
61. F Octagon. Boston pattern 10 eiccses 8.00 
62. sia ee 7.50 
Machinists’ Ball Pein Hammers.—Octagon.—Per Dozen. 

. wr ee a Cover, per doz., _ _ _— sviecwcs eae $22.00 | te 7 ie, 5 ee $13 50 
ater Set, per doz., sets of 60 pieces. $7.50. 9014. 31bs., 8 07...-.- 19.00 | 95. reesei 12.50 

91. 41bs.,4 02 ..... 17.50|96. 1207............ 12.00 
92. 2 Ibs.... Sanaa 16.50 97. RES ee 12.00 
—< + = - sisebe a 98. Wi sncasaecasee 12.06 BENCH HOOK. 

Discount, 35 and 5 per cent. Net Cash, 30 days. 
cent. Cash, 10 days. Cases at Cost. 

No. 0 42 wheel, 1 in. tread, lin. axle 
oy 48x28x10 deep, 

10 per 

Hand Carts 

Patent, adjustable and reversible’ 
List $9 dozen, dozen in box. 

Discount, 20 and 102. 

Cheese Dish and Cover, 
per doz., $4.50. 
Quart Water Bottle, per doz., 

$4.50. 

8 in., 

Pail bse 

Te 

1, 36 wheel, 1 in. 
tread, % in. axle, box 
40x23x10 deep, $9.00. 

No. 2, 30 wheel, 34 in 
tread, 34 in. axle, box 
32x20x9 deep, $8.25. 

Ind. Salts; per gross, $2.00. With Wagon-Seat Assorted patterns. 
4 Bottle Castors, per doz., $7.50; 3 bottle, per doz., $4.50. Spring. 

ee No. 6, same sees os BLACKSMITH’S TONGS. 

ead a aaah opaetamamilebae 10.50 : Swivel Jaw. 
eit e Gren tush crue. pnceuy anes 9.75 | *.0. 1, 16 in., per,doz..... 

“Ww ith Third Wheel Without Springs. “2,18 “eee 
SeMbasusevaeacrenpaswanne en 12.00 

; 4 ‘ No. cre 10.50 
, = = Dt MEE SCC estubesh bsuassauoek 9.5 

a ) 14-inch , per doz., 50c.; 10-inch, per i z., $4. andles. Doz. ,_, CASTERS. 
panes ae Dish at over, per doz, $i Os. ~ a. Axe 36- aaa tiacstrhoresssetoseshenes $1.90 Swivel Store Truck. 

Yish ¢ Dee Or Bos Se | BI Rca ws wecun>2ss>s ane h mOS.. <<. ‘sun dnubebeswale 1.10 é Butter Dish and Co : per doz., 75c. Extra, Axe, Boys, 96 and 28 es eo reureceminen 1135 No. 20, japanned, ‘> wheel, each..... = 

Baxi LS ae gee BD TR Bbixiwocndbaxtjuswsee 85 lv : Sehictens turned wheel." : 
ixtra, Axe, Broad or Sl to Th te ceeeecsescceecceeees 2.00 23 No. 30, nant i in. wheel, each..... Ls 

Se eee WSR Bes ints catenisacvess 25 N Beess E Extra, Adz Colonial, = pena Be R., 34 and 32-inch. 2. 7 ws eeeial 25%. 

Extra, Pick R. tiv. Race ttre 2.00 
BE. Ocean ie iewihccccee Pee FD avin scwvnasetaccenes 1.10 
Extra, Pick Square Eye Miners’ ¢ 5, 33 and 32-inch. \ . 
Extra, Square Eye Drivi ing 34, 33 and 32-inch....... 2.00 : ESE RS HONE canes unnccssceerce 1.25 Store Truck, stationary. 
Sick, oe: - Oval Eye Miners’ or Drifting ae No. 50, 5-inch wheel, ds inch wide, 

PEs 655 vb tAbnsaveredsecenneddeeseveres EM eac BOO By cthenxcacsestecece RIND OS occ c cue nneceenauiee 1.20 y ; ae , ‘ae Hammer, Tool, Maul, Straight Taper. ma » Finch extre heavy, nee 
Candlesticks, per doz., $2.00. Glass Slipper for Flowers, xtra ixtra er 25%, 
er doz., 50 cents; slipper and tray, per doz., $1. Jam i eee No. 1, $ 65; $ 80] 34-in...... No. 1, $ 95; $1.10 . ji 

Jar and Cover, 1qt., per doz., $2.50; % gal.; per doz., $3.25; | 26-in...... No.1 75: 90 | 36-in...... No.1, 1.05: 1.20 
% gal., per doz., $4; 1 gal., per doz., $5; 1% gals., $9 ; 2 28-in...... No.1, 80; 95 | 38in...... No.1, 1.15: 1.30 
gals., per doz., $i2. Pocket Flask, 1 pint, $1. 30-in...... No. - 85; 4 40-in...... No.1, 1:35: 1.40 

Tumblers. ; 32-in...... No.1, 90: 42-in,..... No.1, 1.60; _1.75 CLOTHES REEL. 
— ; 1% = per doz,, 50 cents, Binckemith’ Haminer, 3 Machinist Hammer, Hand Extra heavy, gray iron, japanned. 

— Per. don | Per doz. ee 
. ; xtra. Extra. 

] a: am 1, ee. 45c. | 20-in....... No. 1, 65¢.; 75c. 
: | 0 PRM sd GM No. 1, oc.; 55c. | 22-in....... Yo. : | 9 oz., ver doz., $9.75. | 18in........ No.1, 56,3, gee, | ana ee , 55¢.3 65c. | 24-in.... |. No. 1, 75c.: 85c. 

Adze Eye and ieee Eye Hammer, 12, 13, 14, 15 in., 
per doz Doe evcerecescocesceccecses 30ce. 

Shingling and Lath Hatchet, 12, 13, 14, 15in., per doz. 30c. 
Broad Hatchet. = 

: Per doz. Per doz. 
SPMD vhsSehicko onpeieence 50c. Bees seeh rose snens- Senne 55c. 

11 oz., assorted pat- SIR i seeeks en ouuccsse BA AMER ine nannsoseccuceste 55¢. 
terns, per doz., 30 cts. Dis., 10.10 ‘ands 2%. 

Hardware Specialties. 
9% oz., assorted pat- Rise of 
terns, per doz., 25 cts. screw. 

vy 

AUGERS. N - 

Patent Adjustable Hollow. 

Cuts_from 4% to 144, pivoted jaws, graduated 
scale | to 1- -iéths, per doz., $60.00. 

1 oz. to 12 0z., nested 
for shipping, per 

doz. nest, $2, 

Goblets, banded, per doz.: 
65 cents. 

Claret to match, per doz., 
55 cents. 
Wines, to match, per doz., 

50 cents. 

16 “ 

Discount, 15 and 10%. 

3in., per doz..... $4.00 
Cordials, to match, per = e cae = 

45 cents. Patent, Roliow Auaer.. : eS oi) Coened 10.50 
pekiewanes 7 % 4 4 cs coccckte 

With bits... 12,00 13°00 12-00 12°00 4 > = 4 se. 
Rontet, open, 7. & 00 oA 00 8.00 8 - mis ClC tC ste Y 

hollow stem. ie 1 Nes : : 

> Caret per don oe 14.00 14.00 14.00 16.00 16.00 20.00 Co pelt toe te bee 
Wine, - 3 « Champagne, per ie £00 a 13.00 13.09 14.0¢ QF scount, ; 

> $1.25. 4 7 402. $1.25. | ono 24-00 24.00 | 
14.00 16.00 15.00 

Discount, 15 and 10%. 
14 Pt. tumbler, BENCH DRILL, per doz. .55 cts, 

. 65 

Spoon holder, cream pitcher, sugar, 

Adjustable bed plate. : 
261% high drills to % in. hole, 34 

run of screw. 
List price, each 

“ “ \% Pt. mug to match, 

Goblet, “ “ 

butter dish to match. 

Sets of 4 pieces, per doz. sets, 48 

pieces, $3.75. 

Hammers. : 
H. Cheney Hammer Co. ’ 

s Adz-eye Hammers. owe Dozen. : No. Weight. We ight. . 
5. Round. 1 Ib., * Oz. “ 00 lz Ts, Round. 13 aa A > 00 
7. 11b. 8.50 . 7.50 

Adz-eye Yiamimers oe Dozen. 
Octagon, weight, 1 

Bench Vise, Steel Jaws, 34 in., opens 3 Ay; oe 12 
No. 17. SUE s Saksereall ..$9.00 | bs. flistIprice, each, $4.00.; net price, each, $1.60. 

JACK SCREWS. 
New pattern wrought iron screw. 

CLAMPS. 

New Door Frame. 
3 ft. long, per doz., $8 list; $5 per doz. net. 

Diameter 

SCREW CLAMPS. 
Adjustable. 

Per Doz. Per Doz. 
Joakbaccese 7.00! Tin...........$20.00 
caeeeeecke MOOD) BS... cx 0000 Me 
padnenakee ck TS fer, 
eipheen eke 16.001 00.“* ......0..... 

(3, 4, 5, 6in., 4 doz. in box. 
Dis., 70%. 



Sept. 7, 1889. SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. 

DOOR SCREEN FRAMES. 

Patent Corners. 

No. 22, 3 by 7 ft. sticks, % by 2, per 

loz. sets, $11. 

No. 24, 3% by ft. sticks, % by 2, 

per doz. sets, $12. 

No. 26, 3 by 7 ft. sticks, 4% by 2%, 

Wi per doz. sets, $12.50. 

No. 28, 3% by 8 ft. sticks, 7% by 2%, 

ver doz. sets, $14.50. 

Dis., 20%. 

WINDOW SCREEN FRAMES, 

Patent Japanned Corners. 
No.25, 36 by 36 corners and screws, 
without bead, per doz., $2.50. 
No.25, 36 by 36 corners and screws, 
with bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
without bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
with bead, per doz., $3.30, 

is., 20 % 

PULLEYS. 
Side, No. 45, Japanned. 

1% 2 2 & Inches... 1 6 4% 3 4 5 
™ Per doz.. .90 1.00 1.60 2.40 3.50 9.00 15.00 

Black satin stain, sticks % by Lin. | 

} 
| 
| 

| 

| No. 

Moore & Barnet Mfg. Co. 
oO 

le amp. 
per dz. gr., lbs. eal 7 

per dz. gr., lbs.!C 
1 Amateur 11144 Dead Seesanesa 3.00 30 

_vise . - $2.25 TOD eae routes 5.09 22) 
Anvil. F MAG 2h acta ed siete 14.25 700 

Me eh ovvenvns aac 3.75 TN a osu oo'e 0 ont 21.00 1,425 
iiss tan taetacad 11.25 615; Combination 

Bm acectha anes 18.00 1,350) hand......... 5.25 85 
BPS cists euak tuo 24.00 = -:1,675' 

Spot cash discount, 33, 20 and 2, f.o.b. 
Nos. 1, 1%, 2 and 244 are packed in dozens; Nos. 3 and 

3% in half dozens; Nos. 4, 444 and 10in quarter dozens, 
and No. 20 singly. Each hand vise is put up in neat box 
and packed in half dozen lots. 

1 Hinge pipe vise, 0 to 2 in. pipe...... eee Each $10.00 
ar “ “ 0to4in. pipe 20. 

1 Malleable pipe vise, 0 to 2 in. pipe 
1 Combination -pipe and bench vise, 0 to 2 in. pipe. . "16.00 

Discount, 502. 

WRENCHES. 

Coes’ Knife Handle 
Wrenches. 

BLACK. 
Size. # doz. | Size. 
Ginch....... enue eeee $9.00 | 15 inch 
ee wancbneescxweewes 10.00} 18 ‘“ 

ea crcanss.euslncetions 12.00} 21 “ 
REO se dudvectase pinnke! 14.00 

BRIGHT. 

AR! ie deseo .... $10.00 | WINN os goa ise sucess $16.00 
WR scencxseenvic wares DT Shae mows awSedeas 26.00 

Pee £59. ho wee anes BEN Ss caauue padaemas 32.00 
Re hates ice eden a ais MEER << cncareatoresicte: “wictaca 38.00 

2inch and under, 2 dozen in box: 2%, 3 
and 4,1 dozen in box; 5 inch, % dozen in 
box. 

Discount, 50%. 

PULLEY HOOK (New Floor.) 
Deep cut thread, forged point. 

Per doz. 

WELL WHEEL. 
New pattern. 
Japanned. 

In. s BB BM ££ 
Pr.d. 7.00 9.50 12.50 20.00 30.00 

Discount, 70%. 

HAY FORK PULLEY. 

New pattern. 

No. 15, 5 in. iron wheel.......... per doz.$4.50 
25, 5 in. wood m Pilg aitatnes ch 4 

4 dozen in case, 8 dozen in barrel. 

No. 15, per dozen, $2 net. 

SHEAVES. 
Patent Common 

Turned and polished 
iron wheels,round cor- 
ners, brass gin, one set 
in box. 
MGT, coos cce deed $1.50 
Be Sete aek anon 1.60 
Bln BE AS ioe Sosuine 2.00 
ee  eaeaiy 2.60 

Discount, 50%. 

SINKS. 
All 6 inch deep. 

-$1.50 18 x 30in....$2.50 
=. ae 18 X 32in.... 3.00 
.. 2.00 18 X 36in.... 3.00 
.. 1.80 20 x 30in.... 3.00 
<o 20 X 36in.... 3.70 

; = 20 x 40in.... 4.00 

SPOKE POINTERS. 

Per doz. 
No. 1, points 1% in. diameter, 

Discount, 15 and 10%, 

14 dozen in‘box. 

VISE. 
2 (Bench _ Steel ove) 

Ms in. opens 5in., weight 12 1bs. 
¢ List price, each .$4.00 

Net “ aes: 

Silent Saw Vise. 

Dis., 33}4%, 

-00 
No. 2, points 2% in. diameter, 

, $15.00 

above. 

Discount, 55, 10, 74% and 3 4. 

Coes Mechanics’ Screw Wrenches, same list, less 55, 
10, 10, 7% and 3 4. r 

A. G. Coes & Co. Pat. Screw Wrenches, same list as 
Discount, 55, 10, 74% and 32. . 

Hoisting Engines.—Griffith & Wedge. 

Hoisting Engines, 
6.00 | Hoisting Engines, 

“ 

“ 

“ 

“ 

be 

“ 

“ 

“ 

“ 

“cs 

“ 

“ 

“ 

“ 

Weight. $ 
Miner’s Prospecting..... 4,500 750 
No. 1 Double Cylinder... 4,500 800 

Discount, 20%. 
No. 2 Double Cylinder... 6,000 1,000 
Nas * cee «ee 
No. 4 ” = ... 15,500 1,800 
No. 5 = < .. 17,000 2,100 
Net. < . 13,600 1,750 
No.7 “ “«« ,..17,000 —- 2,100 
Ne.s . “ = .--19,000 2,400 
Tae. “ se  ,. 48,000 = 4,500 

Discount, 25%. 

Single drum. 

$825.00 = 
918.50 

'A 9 

G2 CE AN 53S ON 

2,475.00 = 18 

Tee Machines (Family). 

No. 10., 10 in. jaw, per doz,,, ,$15,00 or | 

bottle holder, 

7% 

Average Load. 

Webster, Camp & Lane Machine Co. 

Pounds. 
1,950 
1,659 
2,200 
3,000 
3,500 
3,700 
5,500 
5,500 

Double drum. 
Approx. weight, 

complete. 
Pounds. 
Ce oe cise ten 

ee eee 
8,000 = $1,661.00 
8,500 = 1,815.00 
14,000 = 2,722 50 
16,000 = 3,124 00 
19,000 = 3,333.00 
22,000 = 3,872.00 

L. DERMINGNY & Co. 
No. 1, Ice machine, ice and ice cream 

» molds, 1 Ib. ice, $15.00. 
No. 2, Ice machine, ice and ice cream 

] molds, 136 lbs. ice, $20.00 
No. 3, Ice machine, ice and ice cream 

molds, 1 carafe 1 bottle holder, 2 Ibs. 
ice, $26.50. 
No. 4, Ice machine, ice and ice cream 

melds, 2 carafe 1 bottle holder, 4 Ibs. 
ice, $33 00. 
No. 5, Ice machine, ice and ice cream 
molds, 3 carafe 1 bottle holder, 6 Ibs. 
ice, $40.00. 
ine, ice and ice cream molds, 4 carafe 1 

9 Ibs, ice, $46.50. 

RUBBER BELTING. 
2 ply per 3 ply _ 4ply per 5ply per 6ply per 

foot. foot. foot. f Inches oot. oot. 
1 EE ac kcdaam aitaceues ~iseecantes Natadexse 
14 ME) »ddsitaceniauedia ) eawadewad, araaag 
va ben sar” ‘i Sena ola canada: ocean 

; ki MMe  Segcondee (eaneates 
2% 0.18 0.22 Me) ‘wevosces* “alaoadua 
3 0.22 0.26 Gee Figeetaen seat es 
3% 0.26 0.30 ee atcn dae & asancoas 
4 0.30 0.34 MOP . kateacuadand Aectedenks 
4% 0.33 0.39 MED ~“Saucusswe aaaners 
5 0.36 0.43 MMS teecpence Octane 
6 0.43 0.52 ED | dcacteu,ccendees 
7 0.51 0.60 PO \dascncee sate 
8 0.59 0.70 0.84 $1.05 $1.25 
9 0.67 0.80 0.95 1.18 1.42 

10 0.75 0.90 1.07 1.33 1.60 
ll 0.83 1.00 1.18 1.47 1.77 
12 0.91 1.08 1.30 1.62 1.95 
13 1.00 1.18 1,42 1.77 2.13 
14 1.08 1.28 1.54 1.92 2.31 
15 1.16 1.38 1.66 2.07 2.49 
16 1.25 1.50 1.78 2.22 2.67 
18 1.41 1.70 2.02 2.52 3.03 
20 1.58 1.90 2.26 2.82 3.39 
22 1.76 2.12 2.52 3.15 3.74 
24 1.96 2.36 2.80 3.50 4.20 
26 2.18 2.60 3.08 3.85 4.62 
2 2.42 2.84 3.36 4.20 5.04 
BE aoveeccea) “soaseeae 3.64 4.55 5.46 
ME atdadganae em otecacys 3.92 4.90 5.88 
WS cvatdaceia™ “sdacaoes 4,20 5.25 6.30 
We Siccccuees. asausaee 4.48 5.60 6.72 
WO See dcaccnn, -Becnaced 4.76 5.95 7.14 
Moet andes acudetes 5.04 6.30 7.56 
OD Sedans. Aatouaae 5.32 6.65 7.98 
Wl “Sidewaiisn, taadians 5.60 7.00 8.40 
We aie eccncks \eccesous 5.88 7.35 8.82 
WE acc ctey . wabaneds 6.16 7.70 9.24 

A ee reer 6.44 8.05 9.66 
 aeotaag das ecce cde 6.72 8.40 10.08 

Dis. Reliance, 60 and 5. Dis. Royal, 60, 10.and 10. Dis 
Manhattan. 70 and 5. See Link Belting, page 9. 

PACKING. 

Piston Packing. 

Round Piston Packing 
Per Ib. 85c. 
Discount, 60; 10 and 5 

per cent. 

Square Piston Packing. 

Price same as above. 
Round and square pis- 
ton packing is made 
in lengths of twelve 
or twenty-four feet. 

oo Piston Packing. 
ubber back, per 

_oene $1. -Discount 60 
er cent. rs ee 

uare piston pac x 
fh back is made fh 
lengths of twenty feet. 

Steam Packing. 2 
Cloth Insertion, Rubber Outside. 

Cloth ee, Cloth on one or both sides. 
Thickness. -Ply. 2Ply. 3Ply. 4Ply. 

EOE ined... 6.008.255 WG). cicadas: cc accdee ae pa secs 
MEG Stawasnancaed RGN vc cadcgs Pee yas Se ows 
PEE | Sc dccawesccce 60 cts 63 cts ere 
We sec weccewand 55 cts 58 cts Oe Gi p= crass 

a cacccseneuel 56 cts 55 cts 58 cts 61 cts 
Me fee sceswcsee 55 cts 55 cts. - SScts. SSets 
eS cee cieanwacus Sicts. dSdcts. Sicts. dicts 
One-ply of cloth to every 1-16 inch thickn 
Three cents per pound additional will be charged for 

each extra ly of Goth. Each cloth, whether insertion 
or on outside, to count as one ply. 

All cloth insertion or plain packing is one yard wide, 
a any aa desired : 

insertion 
Discounts: Relian & 10; Royal, 60, 10 & 10; Man? 

hattan, 60 Ret cent. 
See “Link ’ Packing, page 9. 

kin) fe, all thicknesses, per tb, 50 cents. 
ce, 7 
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Improved ‘ Smooth 
” Rubber Suc- 

tion Hose. 
On spiral flat or 

round tinned steel 
wire. 
Int. Diam. Per ft. 
2 ine ec ass . .. $2.60 
2% ation -. OO 
Pal eee 4.00 

SO FP sas. Do 3508 5.50 

in. Diam. Per ft. | Per. Diam. Per ft 
4 inch.... 6.50| 7 inch..... 100. SISSO 

am . IEEE axe eaen 15.00 
3 8.50) 8 16.5 
RS ne ea es cea See 9.50 | Di “2s *swkniw Saye abee 19.50 

6 10.50 | i 10 22.50 
Wee eS ee eee 12.00 eee 

Suction hose ‘discount: Reliance, 50 and 10¢; Royal, 
™ ; Manhattan. 70 and 5*. 60, 10 and 5 

SUCTION HOSE. 

» Onspiralbrass or ironwire 
Int. Diam. Per. ft. 
34-inch sescsee $ .77 

l ©, see dveetesake 

RUBBER HOSE, 
Conducting Hose—Two-ply. 

Int Per Int. Per Int. Per 
diam ft. diam. ft. diam. ft. 
% in $0.20 2 in......$0.66 5 in......$165 
%4 in 24 24in.. 75 SG th...:.. Bae 

1 in 33 246 in. &3 7 in . 2.31 
144 in 2 234 i in. 92 SB Oh...) ee 
146 in an 3 am. 99 >. oe.. . 2.97 
134 in 5s 4 in. 1.32 We Mes sexs 3.33 

HYDRANT HOSE—THREE-PLY. . 
ie OR... cee $0.25 4 ea $0.60 246 in......$1.00 

Sa 30 134 in.. 70 PERS sss 1.10 
1 in 40 Re cious 80 Became 1.20 
14 in 60 6 im...... 90 on DRct ceca 1.40 

ER sseke 1.60 
Discount—Reliance, 60; Royal, 70; sheaheataen. 70 and 

10 per cent. 
GASKETS AND RINGS. 

“i Fibrous. 
inch thich, or less, per 
MDiccoastisutecens seem 90 

5-32 inch thick, and u 
wards, per 

i Cloth Insertion. 
= i- - inch thick, or less, per 

3-32 inch thick, 
wards, per lb 
There is one ply of cloth 

to every 1-16 in thickness. 
Five cents per pound additional for each extra ply of 
cloth. 

dis... 60, 10 and 5s. 
CORRUGATED RUBBER MATTING. 

Rolis 1 yard wide, 30 yards long, cut to any size re- 
quired. 

Dis., 25and 5z. 
TENNIS SHOE SOLING. 

Cuts show full size of pattern. 

Diamond Point Corrugated. Oblong. 
Price, $1. per Ib. 

Rubber cement to attach soles furnished 
STAR TREADS. 

No. Inches. Thick. Perdoz. Thick Per doz. 
1. > _ 4 “ee ee Bs ocr = 
2. x24 kK . ae ATER © . \NDF IRS. 
3. 4 x39 Le a) < Get a 470 WATER COOLERS ND FILTERS. 

4.7 x40 iy 10.00 * eee ee Ra Ne ye deueeeeals 
5. 7¢x42 kK 11.00 i ee) RUM eR, TNT oye scebose-eneg nen ban 
6. 76x48 Ke 12.50 A oesianes ae Oe ON nc once u an indinb ey tinan 
7. +40 le 12.50 he Sawenn 10.40 | HENS CYS SU 8 oo cree ce cer ceceeeeercecese 
8 9 x48 Ke 15.00 Dy ea ekee ee) I, Ee, She ea sbr sess ebesinenesasess 
9.9 x36 Me 11.25 Daca elites 
10.6 x48 ke 10.20 eco e am 8.70 
11. 7 x28 Ke 7.00 SS taweate 5.85 
12.9 x54 K 16 80 ot 4 00 
13.8 x52 i 14.60 Dee 12.15 
14.10 x24 va 8.40 i. Suenee 7.00 

KUBBER SOLING FOR BOOTS, 

Rough tinish, 
1-16 to o-16 

Smooth finish. 
1-32 to 1-16 

indurated Fibre Ware. 

SPITTUONS. 

Se ee 
12% in. dia., 5% in. high ashes enh ian 
9 in. dia., 5in. high.. 

Dis. on all 25 and 20s. 

CORDLEY & HAYES, 

so + 
os 2 

Pails. Ce 2 

os 2 
we 

Ladies’ or Weaver's po OMb.«+0<-- panel 234 
Half or buggy pails, 6 qt.................... 1 3 
Star er (standard aain), 12 qt., sten- 

ciled “for tire only” without extra 
DNIDRs cries siGuttehks eRaea bobs bunnes 1 3% 

Deck or Mason’s pails (same size as 
ea but heavier, with heavy wire 

SeELEUSEEDES ba kekahahal eeeexuees seeka se 1 4 
Railroad or fire pails, 14 qt. (also sten- 

ciled ‘‘fire” without extra charge)........ % 3% 
Fire pails, round bottoms.................. 1 4 
MINN EM, . caccen ends cesedecnx 1 4 
Stable pails, flush bottom, heavy wire 

RUM chLC LC Ch chEUeLL theese askna wei’ 1 4 
Stable pails, 16 qt., same as above......... % 3% 

ae ees ee pis 2 16 334 
e 2 ~ BF acucekse % 4 

Covers for fire or star pails................ 1 
WASH TUBS. 

No. 0,23 in.... % 12 

\ Nos. 6,1, 2and 
3, nested....1n. 34% 

No. 1, 2lin.. % 10% 

N o. 2, 19 in. % 9 

No. 3, 18%in.. % 9 
Nos. 1, 2, and 

3, nested.... % 934 

KEELERS. 
A—Win. 7 in. deep........... 
B—19 “* ra ET pie a eeet ann 
C—18%* = wie were in athe 
1—17% * ae EE sswewetenet 
Saee es vse saceseuse 
oe” SR nisae a eae 
Sean > A: . sicsnsetsne 

MILK OR VEGETABLE PANS, 

$3.60 per doz. 
WASH BASINS. 

<=. > Eo csvixesered seer tusant- seek 
RR, oust Anshuapenehducunas tees 

i IIS. <:-swandos wkageasangsccneces 

CHAMBER PAILS. 

in. dia., 9 in. deep, 3 gal,...... 

WATER COOLERS. 

8 cents per Ib, 

13% in. dia., 344 in. deep, 6 quarts, 

thick. 

thick. 

Drummond Electric Hanging fame. 300 
candle power, complete, each $3.50 
The electric lamp, 60 candle-pow er. 
With decorated’shades, nickel, per doz. 

$22.00 

ais on am opal plain shades, nickel, per doz. 

= = _— decorat :d shades, brass, per doz. 

7.80 . “ ‘with opal plain shades, brass, per doz. 
‘ 

wa Lamp chimney patent for Sun burners. 

Delia, No. 0, 50 cents. No. 1, 60c. No. 2, 75e. 
Hitchcock nickel table lamp (No. =. each #8. = 

* hanging 
” bracket fol - zi 00 

. 3 “ with reflector 653 *‘ 4.00 
2 “French bronze bracket. with reflector, No. 
™ | 653. each $3.75. 

ri 

$5.35 
4,80 

6.00 

6.60 
Harp, complete, - with square tin 

7.80 shade, ,e? doz., $9.50. 
7.80 Complete, with Burner and chimney, 
7.80 per doz., $1.50. 

Hurricane lanterns 25 cents extra 
7.80 with guards. 
8.40 875, “<n wick, without guards, per 
10.70 doz., $5.00. 
12.00 876, square safety lifting globe, per 

3.35 doz., $5.50. 
877, 56 wick, safety lifting globe, per 

doz., $6.75. 
27.00 Nickel plated diamond reflector read- 

ing lamp, 30 candle-power, $13.50 per 
OZ. 

22.50 Net. 
4.00 grant night clock, per doz., 

‘. 

21.00 PAPER LAMPS. 
18.00 Lined with oil proof composition. 

Height, : ei - ait 34 ; ) eig in. 3 in, in. 
21.09 Diameter, ae ee 24in. 2in. 
Doz. Weight, # doz., 334 Ibs. 154 Ibs. 2 Ibs. 
16.20 Price, $2.75 per doz... .$2.25 2.75 
(15.00 No. 0. No.: 3. No.4. 
14.00 Height, 24 in............ a a 6% in. 
13.20 Diameter, 3% in........! 4 in. 
12.00 Weight, # doz., 334 lbs. ‘i Ibs. 7 lbs. 
10.20 Price, $2.75 per ‘doz... $3.25 $4.50 
. 9.00 Dis., 207. 

Miners’. 

Brass, Collar and Breast in 
one piece, Spout and Body 

i 
as "aoe $9 ver gross net. 
. 4.20 
. 3.60 

Laundry Appliances. 
EMPIRE CLOTHES WRINGERS. 

4! Rolls. 
ee = ‘*Volunteer.” Length: 

16.00 | 10 in.x1% in. dia. $40 per a NTEER SS 
doz. 

i «= Volunteer.” Length, 

ll in.x1% in. dia. $50 per 
mm doz. 

“Volunteer.” Length 

Doz. 12 in.x1% in. dia. $50 p> 

moe don 
44.00 Dis., 407. 
Sop re Dag Length, 10 in.x1% in. 

7 dia. 
4 tS," cs eh, 12in.x13in. 

120.00 dia. $48 per doz, Dis., 4°. 
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“Empire.” Lenath, 10 in.x1%4 KNOB LOOKS. 
in. dia. $63 per d a ' i i Se casnanatintionss <a 22.50 

“ Empire. os Lenath, ll in.x1% aoe = _— a A * eee ae 20.00 
in dia, $74 per doz. Roller. | I 194 X 938---- ee 13.25 
“Empire.” Aamath, 12 in.xl% 8 in * $11 00: 10 in. }7=— as 7 10.50. « 

in; dia. $84 per doz $13.00; 12 in., $15.00; | Be STANDARD Empire. Length, 12 in.xl1% 14 in., $17.00; 16 in., ' LATCHES. 
in. dia. $87 per doz. Seni Seciee. $19.00; 18 in., $21.00; 

00 
Dis. Gis and 5% 

cash 30 days f.o.b. 
New York. 

**Empire.” Length, 14 in.x24 
in. dia. $156 per doz. 
“Empire.” Length, 14 in.x2%, 

EMPIRE w ith pulleys. $220 per doz. 
Vi {| ] CLOTHES DRY- . “ Empire.” ngth, 16 in.x2%, 

ING BARS. With pulleys. $360 per doz. 
$10 per doz. Dis., 40%. 
Dis. ey 40%, 

ox Se Iko0 
1% x 26. ...12.00 

NIGHT ae OO 

We X 334....18.00 

DRAWER LOCKS. 

Closed . Open for ia 2 x 154, two tumblers. . 
OG WOOD. 6 os. so cacce cacccwey otens« 7.5 

use. NET ofan cndp scat tears Ghanem 6.00 

Three tumblers. 
Plated nose. .........+« 
MS 55545 saccncckesdesencarter 

EMPIRE FOLDING WASH BENCHES 
$15 per doz. Dis., 40%. 

Royal Keystone cog wheel, 
If *v 18 rolls, $36 per doz. 
No. 10, wood frame cog 

wr-el, ue by 1% rolls, $24.50, 
No. 16, wood frame cog 

Wheel, 11 by 194 rolls, $29. 
No. 18, wood frame cog 
el, 11 by 1% olls, $33.50. 
No. 20, wood frame cog 

wheel, 11 py 2 rolls, $39.50. 
No. 22, wood frame —* 

wheel, 12 by 1% rolls $39.50 
; yj No. 24, wood frame cog 

- wheel, 12 by 2 rolls, $48.50. 
No. ll, iron frame cog wheel, 10 by 15¢ rolls, $20. 

KIM FLUSH DRAWER LOCK. 
2 in. diameter. 
2 tumblers. 3 tumblers. 

50 9.00 Plated nose..... 5 . 
ecco 6.00 7. 

THE SAMSON ois ACME, 

The Acme Lemon Squeezers, knife and squeezer, 
per dozen, $15.00, a BRONZE SPRING PADLOCK. 

The Samson, per dozen, $3.00. fa In 
2 flat steel keys. 

N Porcelain lined, No. 1, per doz $6.90 No. 2, iron frame cog wheel, 10 by 1% rolls, $24. 5 Seb lala aia aia ah : MteT id Cache VeL ee cdnetaaxe wade vaca 11.00 
Solance i iron frame (Eureka Pat.), 10 by 13 rolls, $20. Wood, No. 2, per and 30 % discount. ia ey oe un ee oe. S. 12.00 

. aaeenee ? ir - eee pi b 1% rolls, oa - (ii # dissouni. EeaPNe Cee eee aN $3.00 5 a ae gt A teccedees 13.50 
o.b.cars at works; 60 cents doz entra f.o ew Yor a Mic adeeaaicacedain dhenti chained 14.50 Key stone Double Bench W ringer, re Wood, common, per doz...... obs taneeeseseces SA) Ze ce eee sosenese 16.00 

tolls, 10 by 134, $36.50 per doz I i ge face cetccda mths. | dagedeuwmessce 17.530 
F olding Double Folding Wash Bench, packed 6 in crate Link Belting. Subject to special nét prices; no dis- 

per doz., $14. count 
Link-Belt M achinery Co.'s. Frice per running foot Adams Ironing Table, per doz.................00.005 $15.00 nos 

on or Washing Machines, per doz............... 24.00 : : e 
Complete ee RE a achacwesias 13.50 Price. ke Price. Pe 
People’s ” I SC ieagiceiee ids "13.50 s 7 i Se $0.40 Hi 
Lovell m as “came LKR 13.50 13) 3 Pewee 45 oe RCS 

Net prices. Sg epee - 
Cabinet Clothes Driers, per doz., $21.00 net, hens -- ite. t 0 — 
Excelsior Clothes Horse, per doz., $6.00 net. Boe. + ess 14) Yo...2.. -OU a 

Reversible Clothes Horse | {gy  £=f@m Vey ?2.....-. 3 75 
High. Per doz. POR eS0.0 a i eee = Machinery—Foot Power. 

is sohacscneee 3f 1 Dis., ash, 50 and 10%. | 4 AMM fae OF... 20) 106...... : : bt es “gtenas 
Breet 3 ft. 10 in. orE00 en ne ff en 6 -25|107...... 80 S., M. & Co.'s Serew-Cutting 
Re acs ah 4ft.10in. 18.00 -22)108...... 80 Engine Lathes. 
ee 5ft.10in. 20.00 Basswood, 60and 107. | G(s 24 109...... 80 : 4 F 3 

Nursery Reversible Clothes Horse. | Qh |itmmmee ba ---- -30}114...... 1.10 8 in. swing, 20 in. bet. centers, 36 in. 
2 section, 3 ft, high, per doz...............2000eeeeee es $9.00 30) 122. . £0 bed, 240 lbs. weight, $60. : 

ee) erg nem coe aa watene oie tena 12.00 -30/124...... 8 in. swing, 30 in. bet. centers, 46 in. 
“ “ i a ee mite aoe ta aig i Se 16.00|.—s w—“(‘“‘é Te -35)/146...... 1.40 bed, 260 lbs. yy $70. 
Black Walnut Bronze Tips and Hinges. Dis., 30%. vee. Sl 8.in. swing, 36 in. bet. centers, 52 in. 

WASHBOARDS. Sprocket wheeis...._ ...... seis eon bed, 280 Ibs. weight, $75. 
The following prices are on orders of not less than 25 

dozen of one kind or an assortment. 
Wilson, one rubbing surface, per doz.,$1.40. 
Jaginaw, one rubbing surface, per doz., $1.25. 
Exchange, one rubbing surface, per doz., $1.10. 
Wilson, two rubbing surface, per doz., $2. 
Saginaw, one rubbing surface, per doz., $1.75. 
Jrescent, one rubbing surface, per doz., ” $2. 25. 
Shamrock, one rubbing surface, pér doz., 
Rubbing surface of the two latter is solid sheet of zinc, 

without wood backs. 

(Rubber belting, see page 6.) 
Boxing for export, $2.50 extra ; 

f.o.b. at Cincinnati, 25 ¢ dis. 

SAWS AND LATHES. 
Locks. 

YALE PATENT. 
RIM STOl E LATCH. Victor Scroll Saw, Cuts to 3 Inches. 

din,, 4 keys............ 00 ‘ 24-inch swing, with 12 saw blades... $40 

Lawn Mowers. 

Forward Cut Mowers. 
In. Lbs. In. Lbs. 
. WwW eight, 30%, Bi a aioe es ‘Weight, = Reeaeaees $19.00 Empire Scroll Saw, Cuts to 3 

“BU... eee 15,0018 “AL... eee 21.00 . ; _ Inches. 
it 36° ae 17:00 i tetera eee 34.00 RIM NIGHT LATCH. 24-in. swing, drill and tilting 

Dis. 60 and 5%. Spring lock, 3 keys............ 18.00 | table. 
Dead lock, 3 keys............. 25.00 | Price, boxed......... .. ...... 

Win. in. I4in. 
$13.00 $15.00 $17.00 

16in. 18in. 2in. 
$19.00 $21.00 $23.00 

24 in., $30.00. 
Geared at both ends. 

NIGHT LATCH. 

The Acme Combination Saw. 
Eecutcheon........ .......... Me 

Hand or steam power. 
Adjustable table and gauges. 

Dis. 60 and 5 and 57. Price, boxed............-.2---+++. $40 

MORTISE DEAD LOCK. | ion 
Chadborn & Caldwell 1% X : : eee tae wees Socios 45 Moulding attachment............ 10 

Mfg. Co. 256 > 86 Dis., 207 g. 
10i in. Croquet, 18 en 

$11.00 
Paragon Self Feed Rip Saw. 

Two changes of speed; three 

changes of feed. 
Price, with one 10 in. saw, $50.00 

Dis., 20#. 

CUPBOARD LOCKS. 
Plated Nose..... .....:...2+: 13. 
ee ea eek 

CUPBOARD 
Dead Lock.......... S dedi care Gade Diamond Mortising Machine. 

Spring Lock. With mortise 14 to 1 im. wide, 3 in. deep. 
“* eut tenons to oe thick, 3 in. .wide. 

Price, with 3 chisels ............. ..... $35.06 

The “Star” Lathe. 

Swings 9 xX 35 in., back geared. 

screw cutting. 
New Excelsior Horse Lawn Mower. CHEST LOCKS. Feeds in or out, right or left. Ad- 

25 in. cut, without shafts or seat..... » oben § dee Weel ae $65. Plated a ‘ : 
30‘ with shaft and seat... ...........065-45 Aerspae =: justable Tail Stock for Tapers. = e 
ee en, tras oc paneneecedien Price. ... Soe SO 

0 826 “ eT Me, isuekses dak aewesee DRAWER LOCK, ca, Ke. eee Plated nose ... Horace boote, por 808... ..... cess cccces adhoc oRees : ; then 
Brass  wecG wetness van Dis. 50%, 



The Crown Lathe. No. 11, 1 horse-power (30 lbs. pressure), 144 h. p. (50 
ihe) 3h. p. (100 Ibs.), 444 h. p. (150 1bs.), 6 h. p. (200 Ibs.), 

36 in. . 
No. 12, 2 horse-power (30 lbs. pressure), 3 h. p. (50 Ibs.), 

Price, boxed............ $45.00 | 6 h. p. (100 Ibs.), 9h. p. (150 lbs.), 12 h. p. (200 Ibs.), $175. 
No. 13, 3 horse-power (30 lbs. pressure), 5 h. p. (50 Ibs.), 

Swings 10 x 

Compound slide rest... 15.00 | 10 h. p. (100 Ibs.), 15 h. pe I 20 h. p. (200 bs.), $285. 
is., 40%. 

= Countershaft .... ..... 10.00 Governors for 11 and 12, $25 extra; for No. 13, $35 
extra. 

Meat Cutters. Dis., 20%. 

with six extra saw Rival Scroll Saw, 
blades, twist drill and wrench. 
Price 
Lathe attachment 

. . $10.00 
$3.00 

The Challenge Scroll 
shell, bone wood, or metal. 

Nickel Plated, with six extra saws, 
twist drill and wrench. 
PARI  ihccs Shi ede Cakcawkaotl $20.00 
With lathe attachment $5.00 

for Saw, 

Enterprise. American. 
1 2 3 4 | 10 12 22 32 42 

each, $5.00 7.00 10.00 25.00 | each, $3.00 2.50 4.00 6.00 15.00 
Hand Circular Rip dis., ——. | Dis., 302. 

me. Mining Machinery. 
N. B.—Special attention is invited to the goods adver- 

tised and illustrated in the advertising pages of the En- 
GINEERING AND MINING JOURNAL, quotations and dis- 
counts upon which would only mislead buyers. 

Price-lists and other information may be obtained by 
addressing the advertisers direct, or by writing to the 
ENGINEERING AND MINING JOURNAL. 
ioe Concentrating Machinery. 

Fort Scott Foundry & Mach- 
ine Works Co. 

Blake Improved Crusher: 
10x7, weight 7,500; $410.00. 

Blake Improved Crusher: 
15x9, weight 9,000; $580.00. 
; Discount 25%. 

Cornish Crushing Rollers: 

Cuts 334 thick, 19 in. 
wide. 

Price $50.00. 

Seroll and Circular saw Combined. 
Combined Machines. 

Combined circular scroll saw 
and boring attachment—2 cir- 
cular saws, 12 assorted scroll 
saws, boring attachment, and 
self-centering drill chuck... ..$50.00 

Combined circular and_ scroll 
saw—2 circular and 12 scroll 
MR ct coites sak che een aenea cane 4 40.00 Fo , Ce eae a a 20 diameter, 10 face, weight 5,400; $450.00. 

Fee - ee —" ee ied es 35.09 | . Cornish Crushing Rollers: 20 diameter, 14 face, weight 
Scroll saw—12 assorted scroll saws................4. 32.00 | 6,000; $500.00 

Cornish Crushing Rollers: 
9,500; $625.00. 

Cornish Crushing Roilers: 
13,000; $750.00. 
Cornish Crushing Rollers: 

15,000, $850.00. 

10.00 22 diameter, 14 face, weight Counter shaft for steam power...................55. 
Jis.. 35%. 

Foot Power Former. 
$20.00; Knives extra, $1.00 each. 

is., 35%. 

27 diameter, 14 face, weight 

30 diameter, 14 face, weight 

F Discount 257. 
Complete Sizing Arrangement, consisting of Revolving 

Screens of Steel Sheet and Hydraulic Classifier. 
For Concentrator, 25 tons capacity, $250; 50 tons ca- 

pacity, $350; 75 tons capacity, $450; 100 tons capacity, 
$800. Discount, 10 per cent. 
Automatic working Jig Machines, all complete, wood. 

word included, with slidemotion: 2 sieves, $310; 3 sieves, 
$360: 4 sieves, $450. 
With Eccentric Motion, all complete, woodwork in- 

cluded: 1 sieves, $200; 2 sieves, $270; 3 sieves, $320; 4 
sieves, $330. 
Automatic working Double Jig Machines, all com- 

plete, woodwork included: 4 sieves, $210; 6 sieves, $335; 
8 sieves, $425. Discuunt, 25 per cent. 

Single Rittinger Percussion Tables. all the iron parts, 
$350; Double Rittinger Percussion Tables, all the iron 
parts, $500. Discount, 10 per cent. 
Improved Rotary Tables, all the iron parts and pipes, 

250. Discount, 25 per cent. 

Mortising Machine. 
$22.00; Chisels, $1.00 each. 

; Dis., 352. 
Blind Slat Chisels, 3 set bits, $5.00. 

Dis., 207. 

Tenoning Machine, 

Price, $25. 

Dis., 357. Mouse Traps. 

Velocipede Scroll Saw, The Cyclone Mouse 

Without boring attachment 
With “ as 

1 doz. saw blades, 
1 3-16 bit. 

eoeeee —s Trap, per gross, $4.05. 

\ Included. 

Dis., 35%. 

The Idea 

Mouse Tra) 
Lathe. . 

3 centres, lspur, 2 tool rests and 
sockets, } tumed face-plate, 

per gross, 

$8.25. 
~~ 

Dis., 30%. 

Slayer Rat Traps, per gross, $10. Net prices 
Lathe. 

One turned face-plate, two pointed and Nails and Tacks. 
’ Swedes. Tacks. 

one spur center, two rests, with sockets Per doz. % % 1 1% 2 2 3 

Kw. 3 © 6 0 5 6 6 15 
and plate for hand tools, slide rest- 6 8 10 12 14 14 18 2 oz. 

: 8 1.00 1.20 1.40 1.60 1.75 1.85 2.15 2.55 
wrench, belting, etc., $40. Doz.full % % 1 1% 2 1% #3 «4 

egal weight 6 70 80 90 1.00 1.10 1,201.40 
= Dis., 252. 6 8 10 12 14 16 18 ® 2Moz, 
mee 22 , 1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 

Motors Water). Ib.,bulk % % 1 % 62 OMCOBtlC 
Size No 8, for Sewing Machines, etc , $18 each. or paper 1.60 1.25 1.00 80 66 58 52 46 

No. 9, 4% horse-power (30 Ibs. pres-} 6 8 10 12 14 16 18 2 & 
sure), 4h. p. (50lbs.), % h. p. 100} 36 32 31 30 2 B 2B 2B Bw 
Ibs.), 34 h. p. (150 Ibs.), 1 h. p. (200 Discount, 10 and 2. 
Ibs.), $39. “ee 

No. 10, 4 horse-power (30 Ibs. . ee eee 
pressure), 4h. p. (50 Ibs.), 1 h. p. Price, same as Swedes. 
(100 Ibs.), 1% h. p. (150 Ibs.), 2 h. p. Swedes steel tacks 4 
(200 Ibs.), : same list price as iron. Upholsterers. 
No. = 1 + y — (30 Ibs. 
proware. . De ), . p. (100 z . 
bs.), 3 b. . (150 ibs. 4h. p. (200 lbs.), Discounts, 72%, 10 and Price, same a6 $75. Pp ), 4b. p bs.) og. Soutien. 
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Cut Tacks. Price per dozen ounces. 
1 1% 2 % 3 4 6 16 

44 wt..... cas oe! sks ees ee ee ee | =a 
122 4 6 18 20 
6 70 8 9% 1.00 

ywt..... 1 %2m% 3 4 6 8 10 
4 50 50 55 60 6 70 80 9% 
12 4 8616 18 20 

1.10 1.25 1.40 1.55 1.70 
Fullwt....1 14 2 2% 3 4 6 8 

80 90 90 1.00 1.10 1.20 1.30 1.50 
> 2 SB BR 

1.80 2.10 2.40 2.70 3.00 3.30 
Discount, 70, 10 and 2%. 

Carpet Tacks, flat and oval heads. 
Blued, doz. oz 4 6 8 10 12 14 16 18 20 
SED os55 35 40 45 50 55 65 75 8 95 

22 «24 
1.05 1.15 

“ ¥%wt cits BM @ 
6 70 80 9 1.10 1.25 1.40 
18 2 2 2% 

1.55 1.70 1.85 2.00 
Tinned, doz. 4 wt. cc 8 383 BOS 14 «616 

50 55 60 75 8, 1.00 1.10 
18 20 2 2% 

1.20 1.35 1.45 1.60 
Tinned, doz. % wt. 4 6 8 10 12 14 

; 9 1.05 1.15 1.40 1.60 1.85 
6 US ClUDlCUSD ih 

2.10 2.35 2.60 2.85 3.10 
Discount, 72%, 10 and 2%. 

Finishing Nails. 
Inch.... 34-8 4-8 446-8 36 54-8 6-8 7-8 1 
Pert...48 4 32 2B 3 2% 22 20 18 

1% -“ larger. 

Discount, 60, 10 and 2%. 
Chair Nails. 
Doz. % wt. ; doz. full wt.; pound B. or P. 

Inch..3g 34-8 4-8 4-8 36 5%-8 6-8 7-8 
Pertt.51 4 35 31 5 2 

1 1% 
21 19 

Discount, 60, 10 and 2%. 
Common and patent brads. 

Price per doz. Price per doz. Price per Ib. in 
% wt. - full wt. eapere or bulk. 
50 1.00 25 
-60 1.20 -80 
-65 1.30 -58 
72 1.44 48 
80 1.60 36 
-90 1.80 -30 

1.00 2.00 -26 
1.12 2.24 25 
1.26 2.52 +24 
1.82 3.64 22 
2.25 4.50 -20 
2.43 86 18 

Dis. 60, 10 and 2%. 

Oars. Best mn selected White Ash. 

6 to 12 ft. ft. on * | 99 tt ft mm o -» per sq. ft... -» per sq. ft.. 
13 oi] 16 “ pe a Bar 8 24 oe “ ci a 

17 77 18 “ .i3 .i3 es 84 25 “ .i3 “ 

9“ « « 7" 10 5 and 2 cash. 
20 ae oe ii NES, ll 

Oils. 
LUBRICATING.—Fiske Bros. 

Lubroleine A cylinder oil 50 in. barrels. 
Lubroleine D cylinder oil 40 in. barrels. 
Lubroleine A machine oil 45 in. barrels. 
Lubroleine B machine oil 35 in. barrels. 
Lubroleine A engine oil 50 in. barrels. 
Lubroleine B engine oil 40 in. barrels. 
In cases 5c gal. extra. 
Crescent Axle Grease.—Barrels, 3c per lb; 100-lb. kegs 

3léc Ib.; 2-lb. decorated —— gross less 5 per cent. 
Texas Star Axle Grease.—Barrels, 244c per Ib.; 100-Ib. 

kegs, 3c per lb. 

Oil Stones. 
Best White Washita. 

Green Paper Brand, 8 x 2 x 14% inches.. per Ib. .32 
Oil stone, No. 1, es ee . -224% 

“ Extra, “ “ “ec .30 

High rounds, ™ oO Salona = 30 
Round edge slips, Nos. 1, 344 to5,in boxes 

Se III kins sa05s0rsGpsese cada cose 40 
Round edge slips, extra, in boxes 10 Ibs. up- 
EOL sca uGs acces seakavbsacsneebaeeas 50 

Pen knife pieces, ass’t 3 to 5 xX 1 X 1%, in 
ROE SO TG: MID WOIED «6. 5.0.0.500 csrsscescovece ” J 

Needle pieces..... ee oceececesceees per hundred. $5. 
Wheels, 14 to 5% in. thick......... ..... perinch. .40 

Good Washita, 
Oil Stone No. i, 8x2x1% per Ib - 

Axe Stone, assorted sizes............ -- . 10 
Round Edge Slips, assorted sizes = 25 

Arkansas. 
Oil Stone No. 1, 4 to 6 in. long x2x% tolin. perlb. $1.35 
Oil Stone No. 1,6 to9 in. long x2x%tolin. ‘“ 1.75 
Oil Stone No. 2,4to9 in. long x2x4tolin. “ -75 
Round Edged Slips, assorted sizes ......... 4g 2.00 
aeaase File ee 3 to4 inches long........ perdoz. 1.75 
Diamonds, 3% to 4 inches long.............. = 3.00 
Triangulars, 3% to 4 inches long............ * 3.00 
Flat oe, 5 to 4inches long......... ...... - 2.00 
Beveled Files, 3% to 4 inches long.......... 2.50 
Knife Blades, 3 to 4 inches long............. ” 3.00 
| Ree extra long, 3 to 3% inchés........... z = 

ME 25.5 tiGsscekuransunesasees Salah asin ieieth ; R 
Pen Knife Pieces, assorted sizes............ per Ib. 2.00 
ee: r hund. 8.00 

Wheels, 2 to 4 inches, % inch thick......... perinch 1.25 
CEs SD II ono ccc cssetevesesctsvceve per lb. 15 

10, 10 and 2% dis. 

Oil Stoves. 

Burns 8 hours; holds 1 quart oil. 

Niokel plated "2, gre. per doz., 
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Packings. No. 1. No. 2. No. 3. SHOOTING STICKS. 
SELDEN’s PATENT. Veranda Veranda without . 

For Steam, Air, Waterand Ammonia. on side. onend. veranda. 
With Rubber Core, 60 cents per Ib. 12 x 12, 1 door, 3 windows, $120.00 $120.00 $105.00 . . 

Dis., 25 and 5%. wxmi “3 i 135.00 130.00 120.00 . os eee 
With canvas core, 50 cents per Ib. ext. «6 US = 155.00 150.00 135.00 NY . . 

Dis., 30 and 5%. mwxiw3 “ 4 . 175.00 165.00 150.00 | ‘= = nb . - a 
Paints. xiao. “*: § = 190.00 180.00 165.00 - . . ° 

For Assorted Cans of 1, 2,5 and 5 pounds, 100-lb. cases. | 12 x 23,3 “ 5 84 200.00 190.00 175.00 . - ° 
0. Ib. c. | No. ‘ th. c.} 12 X 26,3 “ 5 " 220.00 205.00 190.00 

-533. Scotch yellow....... Oe FO BO os cds cdscscege’s 114x213 “* §& _ 205.00 195.00 180.00 
534. Lead color.......... 18 | 584. Dark blue........... wx is) * 8 a 100.00 90.00 
= | pvt a ee 18 - pe yellow..... = 7 “it % § = 105.00 95.00 ; 
537. Light drab.......... 18 b VORMREION. ..cccceoss : tah | 6S FD ? 65.00 : 
ME MS os onc ssieaese 18 | 587. Indian red.......... 61 7xifi1 “ 93 “9 75.00 B ona sis, 
542. Warm drab....:.... 18 | 588. Bronzegreen........ 61 7xXwmi-“* 3 “ 85.00 Wire 50, d 02. 
544. Dark green......... 25 | 589. Quaker green .....-. 25 Hunter’s Cabins. Steel’ 60c. a 
581. Light green......... 25 | 546. Inside white........ ee a oe cosovacecesasnisesdsoaynnns $30.00 Golden. 40c. do 
582. Norway red......... 18 | 547. Ou side white....... RE Oe coat alas ideusansanonkenteaceieeele 96.00 a cc 

Discount 50 per cent. Discount, 204. Regul Sa ee h 

aaa - aces. Per 5 | Half gall Por 3) len ae, ine <i. cna. ne to 5 gallon caus.. $1. alf gallon cans...... 2. 1 z a , 
Tuscan Red, Green and Yellow. Pipe Covering. Z e “ LEAD CUTTER. — 

Per gal. | Per gal. | _, Magnesia Sectional Covering. : 
One to 5 gallon cans.. $3.10 | Half gallon cans...... $3.30 | For Wrought Iron Pipe. In Canvas Jacketed Sections, 

Vermilion. . 36 inches in length. Price per 
Per zal. Per gal. : p Weight of lineal foot 

One to 5 gallon cans.. $5.00 | Half gallon cans...... $5.20 Inside dia. cover per canvas 
Discount 40 per cent. -of pipe. lineal ft. jacketed. 

The list in barrels, half-barrels and kegs (of 5 gallons in. 8 ozs. $0.25 
or larger) will be 10c. a gallon less than in gallon cans, 34 fe 9 = 0.25 
Kegs of less than 5 gallons will be charged at gallon 1 # 10 Ee 0.25 
— One-quewter gallon cans not put up. Special ig a 2 i oa = 
shades made to order. Y ss a ° +09 

Special cash discount for large orders. ou a = 6 O37 Curtis’ Lead “pnooy Pua, “‘oUR OWN” $2.00 

Parers and Corers. i wm “ 0.36 | 9 X 32, complete, with Brayer....................... $28.00 
3% “ 3 0.40 

ie = “ 0.44 
4% “ a 0.47 

SAML. LEES & Co. e 40 “ 0.50 
S si 48 0.60 

List, $9 per gross. g « = “ = 
a» = 7 0.80 
-_ a 0.90 
Elb’ws. Tees. G Valv’s. Crosses, Unions, 

APPLE. J $0.20 $0.30 $0.25 3D $0.30 
Per doz. 0.25 0.33 0.25 0.43 0.33 

DOT ONIG 666s br 0ctveswses $4. 0.25 0.33 0.25 0°43 0.33 

(eos fe be 8s MMO ©. 3 bide cncsadines 5.25 +25 . 0. : “ THE “ LIBERTY ” .CYLINDER PREss. 
0.27 0.36 rm 0.48 0.33 For Newspaper and Job Printing. 

ORAMIIDR es ddsc4s50-5< 00: 7.25 0.31 0.41 0.41 0.53 0.41 Bed. Form. 
oa °s > ae No, 5—29 x 42 a x 40... eeseceereee, $1,200 

1 ‘ : . “ : . 47 ee 1,300 
Hudson’s ’8..-.....+...+++ 3.75 0:44 0.59 0.59 .0.75 0.59 oF x al oo 1,600 

. 0.50 0.65 0.65 0.80 0.63 Dis., 20 and 5%. 
Improved Bay State ..... 30. 0.58 0.75 0.75 0.90 0.67 ? * 

0.65 0.99 0.90 1.00 0.77 THE ‘‘ LIBERTY” JOB PRINTING PREss. 

Little Gem. BUREN. <a Scenics 31.50 0.83 1.20 1.20 1.10 0.90 No.2 —7 —- chase. 
1.00 1.35 1.35 1.20 1.00 Oo 2 a eae = 

Se civae ewe n nant 4.00 1.10 1.50 1.50 1.35 1.10 3 —10 ee to ae 12 6175 175 1°50 1.25 BE Oe pen tnrrseceerenceneens _ 

IIR 6 0.656: 0.d'naincsien'e’s 4.50 s iS SIT 

. agnesia Plastic Covering (dry)— Ales _ MMe cseascaneucdyuccant 500 
SS Sos Nagas uale@e ea 13.50 Prepared Carbonate Magnesia and . = Dis., 12% and 5z. 

‘ /Kiber, for Trowel Work per barrel, Two sizes built extra strong for boxmakers, emboss- 
White Mountain .......... 4.50 $8.00 ing, etc. 

Dis. 25%. ee CARN Ba wc duini dé Seliwansascasewatden ded $375 
Rocking Table............. 4.25 Me rere tae Na snced dng ccacucsscesudenues 425 

Dis., 12 and 52. 
Fountains, either size, $25 extra, if ordered with press. 
Steam fixtures, either size, $15 extra. 

THE AMERICAN CARD AND BILL HEAD PRESS. 

Little Gem Corer and 

sa cous di cce te cecawen 3.70 

ee Wee —“ ee Cti‘éiR Al Gantt... $36.00 doz 11 cu ft. x 
Rocking Table. : Ml et Ne ide cc cvccctiwacucerenkees $16 
: m= Hercules........... ee ees 

Portable Houses. (Ducker Portable House. : — as Ls jaa vee Be ea dink onscacdeesaencaes 36 
= - = ew Champion.... ‘ pees eS 

a wa es ap STTTN, é ‘tent 0 we Se aks c8 i beecaaceedadsouse 60 

. 450 Dis., 20% and 5¢. 

S. 

Price, $150. 

Closes se- 
curely. 

Dis., 10%. 

THE “LIBERTY” PAPER CUTTER. 

Press. 

Combined press for cutting, forming, 
horning and seaming. 

Particulars of flat front presses, includ- 
ing beds, slides, bolsters, plates, etc. 

Prices are net, delivered on steamers in 
» New York, including insurance, etc. 

Weight, 85 Nominal size of press.............. 41 | 42 | 43 | 44 | 450 THE “LIBERTY” IMPOSING TABLES 

Ibs. per Price, including et ceteras........| $130' $200 $260'$420 $660 
section. Weight, about.................. Ibs| 600 1050 1900/3600 7200 Marble top. 

Greatest diameter that cam be No. 1-4 X 96.......0...0000. $24 
Price, $220. ee ins) 5| 7| 10| 14| 20 SS es 38 

i Greatest depth that can be SB Mires cescocsctans 44 
Dis., 102. wired. Tee cat tains ios 8 | 10 | 13 |16%4| 20 [es 8 

ole throug —circle inter- $ 
ME ona seca acnezed ins| 4%4| 6 | 8%) 12 | 17 Dis., 12% and 5% 

Hole through back—width..... ins} 8 | 9%) 12 |15%) T 
Width between, die clamps—| Slate Top. 
eS Foe tee oad kre on ing} 8 | 22 | 15-1 BO) a7 | NOs BBE XW... ceccesecesecccccceseccnctanseeseronctes $18 

— back from center of - e “6 ig tm | ial. Se ae = 
Oe RE ee a cg a aa ale ns | 544) 71 91 19 fb = DmBA CBee ccees postr teseseeeees ETT t ee eee e eee wees 

Height to slide-bar, when up..ins| 544 7 Bis! 9 ef Dis.. 12 % and 5s. 

Stroke of slide-bar.............. i 1; 1%) i 134; 2 THE “LIBERTY ” TYPE CABINETS. 7 

Adjustment of slide-bar........ i 1/14) 1 | 1%4| 2 Num- Stained. Grained.. 
Diameter of fly-wheel... a 20 | 26} 32) 38 | 44 ber of Gal- _ 

eee emesis S| | a8) a ob — eee eight o -wheel, about....Ibs| 125) 2 5 t 
Speed per saheaiin about.. 7 4 = 90, 80 : aS 7 ¥e a > 

Cublo Toot boxed, ePowt....- = 16.50 19.00 18.50. 21.50 
Printers’ Sundries. ie —— aon + Lo 

Vanterburgh, Wells & Co. . a pA E 
And Liberty Machine Works. I 18.00 2 oe 2 

Wood rules, 12 cents per yard. i 1 19.50 eS 2 = - 
mn Wood rules, on end wood, 15 cents per foot. } 2.0 2. i . 

weigh. r aos gwue 28 28 28 Weight, complete, 5600 pounds. ull cases. “ x i 5 7. 
No. 10.~26 x 33 ft.. including veranda and rear exten- j| Price without cases...............cceec eee eee eens eens 18 “ 24.00 26.53 236.0 2.00 

sion. Main part, 19 < 26 ft......:... Lied Sores ae Mae .$500.00 * Boxing and cartage...,... ie bedeveqeldccuseererepunt 0“ 6.0 BHD BO 31.0 
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Num- Pine. Cherry. Napanoch. Walnut, | SMOOTH LINED NEWS GALLEYS. 

ee et tet ek en ee Half-lined. Full- lined. a. | Half-lined. Full-lined ariieninnetinsitamasiiniieatiinle 
ee $$ ¢° 68 $ 3 3. * | Single col.$1.75 Double col. $2.00. $2.50 
1234 18.00 21.00 20.00 23.00 22.00 25.00 23.00 26.00 Dis, 0s and 3 HATCHWAYS, ETC. 
163g 22.00 25.00 24.00 27.00 26.00 29.00 27.00 30.0( SCREW GALLEYS. ts Ss 
1874 24. 5, ae tt pees ott ano we ae Unlined. Half-lined. Full-lined. PN c's seen nce'eoee $25.00 

2024 «26.00 29.00 28.00 31.00 30.00 33.00 31.00 34.06 | Single column .- $1.25 $1.50 $1.75 
1234 21.00 24.00 23.00 26.00 25.00 28.00 26.00 29.00! Double column........ 150 1.75 2.00 NG Aiinweeeven 50.00 
1634 25.00 28.00 27.00 30.00 29.00 32.00 30.00 33.00 Dis., 20% and 3% i 
ee Oe GOR: oc. cine, scene ee ee once Ta eee 65.00 
2034 «29.00 32.00 31.00 34.00 33.00 36.00 34.00 37.00 SMOOTH ed JOB GALLEYS. zs 
12 full 24.00 27.00 26.00 29.00 28:00 31.00 29:00 32/00] Full- ae Full- ss cinaenpe on 80.00 
16 * 28.00 31.00 30.00 33.00 32.00 35.00 33.00 36.00 | Size. Unlined. lined. | Size. Unlined. _ lined. 
i8 DOD MEE: cas sta: scles. Seehe cchwe pc0se 6 x 10 1.25 $2.00 | 12 x 18 2. $3.50 GOO“ wesessceee os 30,00 
20 32.00 35.00 34.00 37.00 36.00 39.00 37.00 40.00; 84x18 1.50 2.50 | 14 x 20 3.00 4.00 a | Sx 5 275/15 22 3.50 5.00 

‘Furnished with wer top and extra drawer for copy. ! 10 x 16 2.00 _ 3.00 | 18 x 25 4.00 5.50 
. 20 and 5 Dis.. 202 and 5%. 

THE “ canna "C ASE STANDS AND RACKS. RULED GALLEYs. 
Stands. _.|, These have a rule laid out on one of the rims, divided |. 

Single, without racks ..$3.75| into quarter inches, by which to set advertisements. 
: with racks for 8 Cost of ruling extra, 25 cents. 
PERL OOORS. «0.45 65na5ses 4.00 | Dis., 20% and 5%. WESTON CRAB SAFETY 

Single, with racks for 10 BRAKE, HANDLES CAN- 
ee ee ee 4.25 : MAILING GALLEYS. NOT FLY BACK. 

Single, with racks for 12 Zine bottom, 50 cents; brass bottom, 9) cents. Brass Each 
PANT ORBOB. oo ss'xicc 000s .50 | ¢.osed both nds, $3. Ii iS $35.00 
=. ith racks for 14 Dis., 20% and 5%. | = Lea Reh anspeneret aap os 

PEL ORME... sconces os» 4.75 ot -!Ctt”~”~”~”~*:”*~‘“‘( OR SS DS cee eee eee : 
Double, without racks... 4.25 — on Dees Ooo 4e sehen 100.00 

oe with racks for 8 : rom $3 up. 
fu i cnees........ 4.50 . Sa 

Double, with racks for 16 —— . $21 mae: 
full cases, and gal. rest 6.25] * Y Di 0K = a 5s 

Vouble, with racks for 20 full cases and gal. rest... 6.50 1S., Ve ANG oF. 
“ 2 vsiow Oe une + . 7 
: PA SG CASES 20... cc ccc eccecce HDD SS tne  TABERTY Pumps. Rumsey & C 
. 8 full and 8 3g cases ......... 5.00 ST Bright, $l ca - ICKs. Prices on all pumps Eke cylinders. 

. - Ty - 8% 25 ee aad ce-—~ 

. . ‘2 238 4 Nickelpla on @- 25 each. Ca a Brass 

: “168 3 Dis., 40%. No. Dis. Cyl. Suction. stro si ion. cyl. 
ee 74 . ‘ n, -. i, eel |OUR... 

dae w ith closed ends, e xen. Shikinshiwapecae canes y Nee SfANDARD METAL A~ ‘cial : 2a = ae Bt 4.00 $6.00 
Extra slides for stands, each..................... a+ - & poun 2 6 “ 5 < ss 4 y 

“ . < Case Racks. In fonts of 25, 50, 75 and 100 Ibs. 3 ae “ 14 “ 4 “ oa = 
- inet San ees Dis., 15%. Le a ae 5.50 10.00 
nches Sack anc nches ack an — a . & we. «= 2 3 6.50 14.00 

Cases. High. Price. Sides. Cases. High. Price. Sides. _— LABERTE” MALLETS. 6 314 se. a 8.00 18.00 
i2 41 $6.00 $8.50 30 8 $10.00 $13.50 Hickory, small................ $ .20 ae ‘oe 2%“ 13% 12.00 20.00 
16 50 7.00 9.50 32 Al 12.50 16.00 . medium............ .25 ‘Dis., 657. 
20 60 8.00 11.00 40 6) 14.00 17.50 large......-. 2.00060. -30 i 1 Win. 1% in. 1-10 gal. ee 
24 «70 9.00 12.00 60 84 18.00 23.00 iron bound.......... 1.00 q3 « 14° 17 °° 4.75 

Dis., 20 and 5 ¢. | Lignum Vitee, No. 4........... 30 s wc | OU C48 CO Se |e ecc: 
No. 3.. -40 J “ “ ‘ ovine *- eee dena ; 4 4 4 Ie 14 ae QTY > CASES, 5 TR oo eucs’y 50 5 4% ** iw“ 13 * 6.25 

Outside " SDM sasoeconens 70 — . 
Name. Measurements. Dis., 20 and 57. “ ee 

Fu.l size..... ... 3244x164x19-16 
Rooker size...... reeset 9-16 
34 size... . .26x1646x13¢ 

NR ro TAG COL EGE Gc aie Gaines ews sane 2a7exl6exl%6 
Enlarged size <2 ae -1 
W ood type 
Mammoth a 
Cabinet case sides extend 1% to 3 inches. 

cabinet cases, state whether high 

i ete ee 4x23x1 9-16 
In ordering 

or low fonts are 
wanted. 

With 
Without Pat. Pat. 

Clasps. Clasps. 
News, full, ee pair Ee Seka Shee a meee 1.60 $1.75 

Re. =< “ccsvesaswopsnsucwnne 1.60 1.75 
-—, -" vr oskucckpacsebecmeure 1.50 1.60 

Po OS) 6a ckukcn chow en cen b eee 1.40 1.50 
I sa Soca vivpsaaennbaenien 1 60 1.75 
SN Vee ee eee ee eh seek 2 00 2.20 
Job ag = Pemekueabeeeebaaare 90 1.00 
Job, full size, California................... .90 1.00 
TINE 050 cGdseuns sSa0%Gneebaree scons .90 1.00 

ND a Sk ccnndsn kas webe espe .90 1.00 
ee eee .80 -90 

: 34 NG cGuhbcs -pchexesbiieerrasecn -75 85 
INR 55 Shc kane Kuh eaesonseaeenas 75 85 
PR ciiieexcey < exaknceonh .75 .85 

ION sx xwSicins o's ean xwencens ox 90 1.00 
full size, SIND 6 ok asses ene 1.20 chek 

RS 6 nce akn wn gee -90 ae 
= New Wa cater ce -90 1.00 

Quadruple. PPR io sis rcckencesstinacase 1.20 ae 
Double lower, “* 1.20 ceatet 

ve With 
Without pat. pat. 

Name. clasps. clasps. 
Senne SOE, PE GOOD... «00s cocccacwecsten $1. 10 
Enlarged Yankee job..................... 2. 2.20 
i CE cs ccesseernentee se . 2.20 
i CE COUNT... oc rescrccessassewion 2.20 

ce nhac ean NS 
L. S. lead, full-size 

“ rule $1.25 
DRONE x5 acces bess eb oe kone 1.05 

- DS ntrevtctr cl etocs Sesehnbe -90 
Improved, % * 1.00 
Space and ciel ‘full- “size Heanucdesiacusies 1.00 
a) so er ~ Be eee ree heeee 1.00 
Figure sic and dae oven .90 
NS te ee obeaisensiobe -90 1.00 
PP Ee-<""' . cswspesansen=see 90 1.00 
pee eee -90 
Blank, SND 145s" wih oubenosn vores bs nh 65 

% size. 55 
a DR ccc in aba éoumincetebosoberae i nO 

se ript, DL liidabieceioweiaskso cess esis -90 
% — ed eeda th tena ieaasaee .80 
3% si rdudiine bus tee heh ubeee 75 

Ww — type, ixa2i4. ipaiketes dunce ves babes 1.10 
Mammoth, 23x44.... . val eewises au oe eee 
Metal furniture, full- “size wets Saree 1.25 
Border | ob kv deat ee neon 1.25 

s MD oe cancid discus eedaccenernhe 1.00 
Leader, % size, per pair................+. 1.40 
Butler jobs, full-size, per pair............ 3.00 
For pulls on cabinet cases add Per CAS€..........+-.-. 10 
k or rollers fe okie kubie es een ae 

Dis., 25 and 57. 

THE “ LIBERTY” GALLEYS. 
All brass “ indestructible.” 

Single, 4 x 2% inside ws $2.50 
W4x1-% . 2.00 
3% xl% * 175 

atieiia | 5 x 23% inside .. 2.95 
Double, 64 x 4M inside... ” 3.00 

Dis., 33147. 

| 
| 

THE “ LIBERTY” PLANERS AND PROOF PLANERS. 
Midget me ag Siveseieeukomwes Be 
Small N aple rab sSEwieesweane 20c. 

ia ar eo eee 25c. 
“*  b’ked with leather Se = 
a C. 
Proof eee: faced with cloth, Boe. 
Dis., 40%. 

COMPOSING STICKS. 

GROVER’S PATENT AND UNION. 
Screw or News. 

PUD s BitD ns iuchawnsyunsbebusesekchen ocusoerkacontinse $ .90 
8 SEED daSscakeesebscuncoss choeceuehocanbresecemennee 1.10 

BP MD a Or oe aust wna ne povabidesesbachane 1.20 
on Te hci cen acccupebnaanahiaeuen Ce ree UMtMAee 1.40 
a Reet driers + 1.60 
DN SMG 6 inc’ Sc Serenvmminenndhaaiechhesekeeeosnen 1.80 
Pe MS on sg a Rake e wh wie eaeai os Comnes ieee x 
20 “ 9 40 

Composing rules, 14 ems pica and under, 25 cents. 

THE “ LIBERTY ” COMPOSING | 
STICKs. 

Grover. 

. 90 | . Ra CONE. ii sesbkaee $1.80 
ubkeaine wen 2.00 

L 20 op Seansu . 2.20 
1.40 | Extra Clasp.. . 
1:60 | Extra Knee.......... cae Be 
Screw. 

Le. ere: $ .75 | 16 in. “7, Steel pL beewas neal $1.45 $1: 
8 Re > Se gen ie cheweieeawee -60 

10 “ einen cece 1.00 | 20 Ts) hese eOReey 
12 P. pkeeeawebeoone 1.15 Extra Emos.. .......... 
oe OR” oe cete cee 1.30} ‘“ Screw and Nut. 

Dis., 40%. 

Yankee. 
6-in., , Steel iciees¥ensee $ = OS ee 
a Ss tapeienae e a | Extra Knee... ....... 
ee tae 1.00 “ Clamp and Screw 

Other Sizes to Order. 
Dis., 407 

Albion. 
pe. i Steel ep ee $1.00 ig 6-in, Ger man Silver.. . $1.50 

vudémdedeitaih 1.10 1.75 
extra eS eee 40 | extra Screw and Nut. -10 

Pulley Blocks. 

WESTON DIRECT. 

68 vetu wehbe xakdle..ssc0ces oecna 3h 
NS aS Suhre) Chas onde a anna 5 0semos 45 

3 tons,:...... PERCE sy ulead uc ewe irasl 60 
I or coke Ce eo ans on 80 | bronze, $75. 
RSET TET Dea haw ins 6 tkades eerie 110 
I Oki neal gas uiahbessnee 150 No. @ 1 
RC Ne ere 210 

SERS ee Vie seaenayane 275 ing to size. 

cop. a stroke, 1 1-5 gal. Price, iron, $45.00; 

Standard and Cylinder for 1% in. Iron Pipe, 

$16.00. 
Dis., 55% 

No. 6%, standard and cylinder, 144 in. 
pipe, $13.00. 
- 0. ae standard and cylinder, 14 in. 

Pp 
Ns. oe at standard and cylinder, 144 in. 

pipe, 
Pith ve hose and discharge pipe, add 

$3.00 to list price. 
Dis. 55%. 

1, diam. cyl, 246 in.; cap. stroke. 
3 oe: ; size pipe, i“ in. Price, iron, 
on brass cyl., $17.50. 
Ho 2, diam. cyi., 3 in.: cap. stroke, 1-6 

si 25 pipe, i4 4 ii in. Price, iron, 
4.50; ae cyl., 

3,.diam. syl., 7c: ; cap. stroke, 2-5 00 
PERLE ea tui mu ih execs ee caine eee eer ee he 2.20 ee ; size pipe, 1g. or 2'in. Price, iron, $23.50; brass cyl., 

Dis., 55%. 
No. 1, diam. cyl, 3 in.: suction, 144 in.; 

cap. stroke, 3-10 we Price, iron, $28.00; 
brass cyl., $58.00. 
No. 2, diam. ae 

cap. stroke, 1 
brass cyl., $60.00. 

No. 3, diam. cyl., 5 in.; suction, 2 in.; 
stroke, 6-7 gal. Price, iron, $35.00; 
cyl., $90.00. 
No. 4, diam. cyl., 6 in.; suction, 24% in.; 

brass cyl. , 

suction, 1% in.; 
Pf as om iron, $32.00; 

cap. 
Tass 

Dis., 45%. 
Cap. . 

stroke. Stroke. Pipe. Price. 
1-11 gal. 7in. 1 in. $21.50 
1-7 $ 14% “ 23.00 
a” ot 7¢ 1% “25.25 
1-3 “ 7” 1% “27.25 
4-10 “ 2 3 -*. 3050 
1-2 “ 7 2 “** 37.50 
8-10 * 10 ** 2%‘ 44.00 

° 10 “ 2% “ 47.00 
225. > 10 ** 3 “© 50.00 

Dis., 40% 
; ---Price.-~ 
iam. oe ; mg . = 
cyl. stroke. pipe. Iron. cyl. - 

ics Cael 2 in. 1-5gal. 1 in. $39 $53 
cooeeas ma °613 * — =e 6S 
atonten i 1-2 “ 16 ° 45 62 . 

ees 3h “* 6-7 “ .- 51 81 
Konvena a. $e 7-8 “ &,..:# 638 «114 | 

. 4%“ = : 80 «155 

With Ties, a : Pulleys. 
No. 1, ca = rev., 1-6 gal.; size 

of pipe, 1 ai n. price, iron, $26; 
bronze, $45 
No. 2, cap. r rev., 1-5 gal.; size 

of pipe. ok S price, iron, $31; 
bronze, $55 

rev., 1-3 gal.; size No. 4, ca r 
of pipe, 2" og price, iron, $48; 

va on Nos, | and 2 are 8 in, diam., 2% in. face; on 
in. diam., 3% in ‘face. 

Balance wheels for above pumps. $1, $2, and.$3, accord- 
8., 45% 



“ | 70 “ 80 “ 90* 

“se. 80 “ i 90 “ce 100* 4 

a3 55 a7 | 65 “e ia* 

| cia 50. “ | 60 “ 70* 

43) 
| 170) | 

| | 185 
45 

| | 50 
; 40 

4 | 45 
R.R.Construc-| 36’ 

tion 60 
“ 4’ 84” 65 

Carts. 
Plan tat ion| 45 

and Rail-} | to 
PONE sain cos < | 75 
Wagons. 
McEwen Pat- 
ent Duimp- | | | | 

a ge oi ..1 “* | 175 1%“ | 200 
*These cars built of any gauge from 18” to 564’ and otf 

any capacity from % to 6 cu. yd. 

Refrigerators. 
Indurated Fibre and Stoneware-Lined. 

Cordley & Hayes. 

— 

ib i ci 1 

No. 6 
Deep. Price. 

26 $36.00 
26 60,00 

Dis., 30 and 5% 

“Lufkin.” Steel Rules, per doz. : 
n 

Rules leather 

No. 31, 1 ft, folding pocket Stu SB50 No. olding pocket .. ......... 3 
_ 31, Seer eee ee a 8.00 10.00 
. a . dian Tea ee 4.00 5.50 
* 2m S ge aweduece%e 7.50 9.50 
6-3" “ ne ee 11.00 13.50 
“-4a,4" “ RE Ar catch ciewee 14.50 17.00 

No. 60, 34 X 21 300 53.00 xe No. 60, gee Sera Ca | eee 
No.@ 14x16 8.00 1500 © $22.00 

Discount, 60 and 10. 
Tinner’s Rules. 

No. 9, 3 ft. circumference rules Beitcnxke teenie each $2.50 
SEIN ce Be sae 

Discount, in dozen lots, 50s. 

over 15 lbs. 
a 1. Steel, black enameled, 9c. 

pr. , wts. not over 75 Ibs. 
No. 2. Steel, black wail 7c. pr. ft., wts. not over 
lbs. 

On 0. Steel, black enameled, 5c. pr. ft., 
Ss. 

Fastenings for hanging a window of 2 sashes for Nos. 
1 and 2 chains, consisting of 4 hooks, 4 rings, 4 sash irons, 
a set, 18c. per set. 
Fastenings for hanging a window of 2 sashes for No. 0 

wts. not over 

chains, 14c. per set. 
Dis. on “Giant ” metal chain ........ 40 »=610 10% 

“« “© Red metal chain. Ste ae 40 10 10 10% 
aT TE Sa Dactces, code 40 10 10 104 
FO IN 53 os. s'evi.9.s ohana 10 102 

Scales.—Discount on all scales 50 per cent. 

Postal scales. 
No 1, capacity %to9 oz. 

$3.00. 
B No. 2, ¢ 

$4.00. 
No. 3, 

$6.00 
No. , capacity % oz. to 4 

Ibs., $8.00 

Eve en = helene trip scales. seamless scoop, with weights. 
No. 1, capacity 4% 0z. to 

2 Ibs., tin scoop, $5.50 
brass scoop, 50. 
0, 2, capacity % oz. to 
4 1bs., tin scoo » oe 50; 
brass scoop, 

No. 2%, capacity ae 
to 18 lbs , tin scoop, 

$11; brass scoop, $12.50. 

apacity % to 12 0z., 

capacity % to 34 oz. 

TTT TTT T= | 
N 

Butter Trip Scales, slab, alae and scoop. 
No. % %. oz. to 10 Ibs., 103 ‘in. slab, without side beam$10.50 

with 11.50 
Ste, > “20 lbs., 12in. ‘“* without *2.50 
o“ “ee “ “oe “ te. “ ée . 13.50 

Tea Scales—All py goer penne. 
Capacity. Scoop. ‘apacity. 
4 = 10 10 Ibs. Tin ..$8.00| icon to 10 Ibs. io. 9.90 

————. 
acity. Scoop. 

Tee "10.00 | I ieoz. to 8 lbs. Brass. .$11.90 
Capacity. 
1- 1607. to 8 Ibs. 

¢ -ounter. 
Capacit Capacity. Scoop 
pabacity ibs. Tin ?'$10.00 | Seon, to36 Ibs. Brace '$12.00 

ea me 
Capacity. | Capa oop. 
Seen. tobzlbs. Ti Tia. P+ $12.00 | 307. obs Ibs. Brass. $14.00 

Meat or Butter Scales, with Slab. 
¥% oz. to 62 Ibs., with Single Beam 

“ce - “ “ Double : 

Patent Boston platform, 13% in. 
long by 10 in. wide. 

Pillar, 18 in. high, double beam, 
marked both sides. 

With large seamless tin scoop, $25.00 
rass “ 27.00 
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No. 2, 44 to 2 gal. por min.; length of drive #@ doz. Platform scales.—Without Wheels. 
pipe, 25 to 40 ft. bre of pipes, rive, 5 in.; Ho, i 6 ft. steel board rules Bawa .. - $42.00 Japacity Platform. Price. 

harge, 3% in.; 0 et ak, OS SOS SiO TN OO te a tas ota 00 N° ec ain ome ae 400 Ibs. 21% 7 15 inches. $23.00 
a 3, 1 to4 gal per ‘min. ; length of drive No. he 2%ft. “ BE te aes o Sees eles WO Bi dccscenccsaced 600 Ibs, 25 «by 16 30.00 

pipe pe, 25 to 40 ft.; calibre of  Dipes, drive, 1 in.; Discount, 50¢. esc ci oaktdetee 800 lbs “tn. * 34.00 
ischarge, 84in.; price, $11 Beepeckvadsqcams 1,000 Ibs. 6. us ..“ 39.00 

o.’4, 2 to’8 gal. per min. ; "length of drive me to 40 Sash Chains Betcccccdonnteea 1,200 Ibs. SS ins. * 45.00 
ft calibre of pipes, d drive, 1% in. ; discharge, in.; price, : ets n ecco on - = by = a a 

No. A. “Giant ” metal, 15c. pr. |7...-..-. «----- , D y 3 * 70.00 
No. 5, 3 to 14 gal, per min.; 3 length of drive pipe, 25 to 40 ft., wts. wae over 125 lbs. With Wheels. 

te calabre of pipes, drive, 2 in.; discharge, 1 price, at 1. ane ae 12e. pr. | No. Capacity. Platform. Price 
.,wts. not over 75 lbs. be ; 2 Y 

* No. 6, 4 to 25 gal. per min.; length of drive pipe, 30 —— No. 2. “Giant ” metal, 10c. pr. . Se angie” aa oe ibe. me py vi a << 
i calibre of pipes, drive, 2% in.; discharge, 134 in ft., wts. not over 40 lbs, Be euusasttinss 800 Ibs. 2B by 17 28.00 

e, $40. No. 0. “Giant” tnetal, Sc. prii 4. ........c.02 1,000 Ibs. 26 by l7 T 43.00 
Ne 4% 8 to 60 gals. r min. ; length of drive pipe, 30 to ft., wts. not over 25 lbs. Met ise Mees 1,200 lbs 28 by 20 “ 49.00 

40 ft.; calibre of pipes, drive, 4 in.; discharge, '2 in.; No. 1. Red metal, 10c. pr. ft., |]. 0000170777 1,600 Ibs. 299 by2l “ 60.00 
price, $75. wts. not over 40 Ibs. Ee re ee 2,000 Ibs 32 by2 “ 75.00 

No. 8, 12 to 120 gal. per min.; length of drive pipe, 30 to No. 2. Red metal, 8c. pr. ft., on sliding poise at same price if so specified in order. 
50 ft.; calibre of pipes, drive, 6 in.; discnarge, 2% in:; wts. n+ over 30 lbs. With Wheels and Drop Lever. 
price, $125. a No. 0, Red metal, 6c. pr. ft. |} x, Canes? Z Platform — 

Be, le wts. not over 1 Ss. 4 1 5 -1 
Railroad Dumping Cars and Carts. "ie 1. Steel, 8c. pr. ft., wts. not : SaaS. Se ee = _ = oy = inches. =“ , eB bvwnrastanneades : y 3 59. 

A. C. MCEWEN. No. 2. Steel, 6c. pr. ft., wts. not Ransiet de ates ba Rerd —- _ = by 21 Lay 

eT oe Bk owceneasaconec 0 b ] I 
’ Wi iv dedtda at eee 2,500 Ibs. 3314 by 2454 94.00 

No. 0. Steel, 4c. pr. ft., wts. not | 9°"""""""""""""" 3000 lbs. 38 by 30 125.00 

Noiseless School Slates. 
Winsboro Cord Bound. 

s Doz.in Price 
pee ize. — per sae. 

| nee 00 
Ure 3 MEO Seas cccwcans 12 15.00 

: Be = Baie ceccrs epee . 14.40 
f Ree ot) a0 nc oreie 14.00 
yaa —.. 6 12.00 

| SCHOOL | Dis., 50 and 2467. 
“D” School Slates. 

Winsboro Oval Round Corner 
Doz.in Price 
case. pel’ ase 

OT Oo do ide ncein'e 24 $10.80 
WM Bogda ccnseedess 18 9.00 

ee Pa eaten nc are ds ee metemiuna 12 8.20 
ee cia Re as Sekaraiied Gk nade ka s0h 12 8.64 

We ee a arn ied sama eaeic wag meee 12 9.00 
air ica Na chsh iacewawated occlame dee 10 7.70 
Fetal sada a a iereneaeteke = 10 8.00 
Dencdcwinaenndinddacdaaus gu.na'ae'e’s fa 8.00 
bias baleen ata pra alaloie\ asian oan wie 6 7.20 

Dis., 200 case lots, 50 and 24. 

Screws. 

STEEL SCREWS ADD 50% TO LIST. 
Prices are per 100. 

Hexagon Cap Screws. 
Heads on Steam-tight Screws not 
polished, unless so ordered. Can 
make these 12 inches long. 

Diam. | 
hen ig 7-16 % 916 5g| 41316 % 1 | 1%! 14 1% 

head: M 516 % 716 1 916 % % %\1 1% 
iam 

screw. %4 5-16 % 7-16 %/916 %1% %& 1% 
let 34.. 3.00 3.25375 4.40550 7.00 
121 .. 3.25 3.50 4.00 4.70 5.70, 7.00 9.50 
= 14.. 3.50 3.75 4.25 5.00 6.00 7.50 9.50 12.20 
 1%.. 3.75 4.00 4.50 5.39 6.30 8.00 10.00 12.20 Sy 
a 134... 4.00 4.25 4.75 5.60 6.60 8.50 10.60 12.80 16.60 21.20 
= 2... 4.25 4.60 5.05 5.95 7.00 9.10 11.20 13.40 17.20 22.30 29.00 
= 2%.. 5.00 5.40 6.35 7.50 9.70 11.90 14.10 17.90 23.60 30.50 
= 2h.. 5.80 6.80 8.00 10.40 12.70 14.90 18.80 25.10 32.30 
So 254.. 7.30 8.60 11.20 13.60 15.90 29.00 26.90'34.40 
aa aa | 9.30 12.10 14.70 17.00 21.80 29.00:37.00 
Thread 
— 20. 18} 16) 14/ 12; 12; ll 0 9g s 7 

for | 
each 
4 in. 30 40, DO ol 80. 1.00 1.30 L6O 200 2.40; 3.00 

Dis., heads ground, 60<; dis., heads black, 60 and 5< 
| dis., heads extra finish, 50¢; dis., heads cane-hardenea’ 

; dis., heads polished after hardening. 452. 

SQUARE CAP SCREWS. 

% 916 5% 48 | 34 % UA 14) 16 

head. 44 516 36 7-16 % 916 % % % 1 1% 
Diam ' 
screw. 14 5-16 3¢ 7-16 46 916 %& 4% %&% 1 Ps 
= ™™ 2.40 2.75 3.20 3.80 4.40 5.75 
= 1 2.60 2.95 3.40 4.00 4.70 5.75 7.7 
= U4 2753.10 3.65 4.204% 6.05 7.70 10.50 
= 146 2.90 3.30 3.85 4.45 5.25 6.35. 8.25 10.50 14.00 
= 1% 3.03.50 4.10 £705.55 6.65 880 11.10 14.90 12.00 
= 2 3,253.70 4.35 4.95 5.90 7.05 9.40 11.80 15.70 19.00 22.50 
= 2% 4.00 4.65'5.25 6.30 7.55 10.10 12.60 16.70 20.20 24.00 
= 2% 5.00 5.60 6.75 8.15 10.90 13.50 17.80 21.50 25.80 
Mx 2% 6.00 7.25 8.85 11.80 14.60 19.10 23.10.27.90 
y Ss 7.80 9.65 12.30 15.90 20.60 25.00 30.50 
Thread | 

to in. | 18; 16; 4M 12) 12} w 9 8 7 
Add ' 

for 
each 

25 35/45/55 65/ 90 120 152 LS 230 200 
' 

14 in. 

| 
| } Dis., heads ground, * dis., heads black, 65 and 5< : 
| dis., heads extra finish, ; dis., heads case hardened. 
| 60s; dis., heads poltshed-bastiened as. 
| 

MILLED HEADS, COLLAR SCREWS, 
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Diameter | % 
of Collar. (34 | 43] 3 |% (56 | 48] té | 4§ | 1 |1% | 25. Dorlong handle round-point Tools. 
Diameter | ee a shovels.3 16.25 17.25 ARTISANS, 
of Screw. 4 vx [4 | to 36 |x| % | 1s | 5% | %4 

3 34 2.50/2. nut3.10 3.75 4.40'5.00 6.25| | Patent steel spade. Chisel (Mason). 
= 1 |2.80/3.10/3.40/4.05/4.70'5.30| 6.60) 8.25) 
= Stone, 5 and 8c, Ib., net. 
be 45 1%4/3.10/3 40 3.70 4.35 5.00 5.60 7.00) 8.60 a. 28. Dor long handle spades.......... 2 16.00 17.00 +s 146 3.453.704 00 4.70 5.30 5.95) 7.40) 9.00 11.90 15.00] 55° < 01 n .d 3 a 
5 134, |4.05/4.35)5.05 5.65 6.35| 7.80, 9.4512.6015.60| “nance eee 3 16.50 18.00 a Mill Picks. 
gL 2 '25'6.85| 8. 3.35)16.25 "] Cast steel, 2 to 3 Ibs, 5a 2 4.70|5.45 6.25 6.85) 8.40 10.00)1 é — 5 
ae 214 5.95 6.85 7.40} 9.00 10.60 14.15/17.10 Patent plait back solid cast $22 per doz. 
3 Me) \7.50 8.10) 9.60 11.25)15.00) 18.00 _ , steel. Dis., 60 and 5%. 

§ 2% one ae i Sia eslenee 26. Long round joint shovel wos Rabe Jeeie Ra mane Stone Axes, Cast 
= 7; re. i Bicsvsseunee ‘ t . 

32. D. handle square-point moiders” Steel. 
lat 16 4 12 | 12 | 11 | 10 shovels 17.00 All si 

ae - - me | or 3 D. — square point eae 15.75 lb sizes, 50c. per 
Add for extra heavy...... Saab ehesaeseere 5. . 

seen eet: HO he fs 0130, 1.60) 200) 240 34 ar ee Dis., 70 and 10%. 
5 ————————————— } 35, L, handle round point shovel, with A 

ORD ies ns ances ssess<xcancoe 2 16.00 17.00 
GRAY’S 

Patent plain back solid- shoal shovels and spades. 
50. D. or long handle sq. -point shovels. : a4 = me 
i) 7 00° 
mm, = = * round point ‘“‘ 3 12.75 14.00 
66: DD. bamdle pORes....... ..cccccsesscecn 2 12.2 13.25 

il  ckeatts sancsvestece 3 13.00 14.25 & 

= aie Patent solid corrugated scoop ase we _ over, 40c.; with teeth, 45c.; 3 to 5 Ibs., 
‘iis res - . C.3 wi eeth, 50c.; under 3 lbs., 50c.; with teeth, 55c. Willister._ , Bevel Head. Button Herd o Nos. 40 and 41, spalling or stone hammer, 5 lbs. and 

Diam | btn deer ene a "Sos 40 and ti ales ee e to Side. ateel f . . ” | 4 | 7 atent plain back solid corrugated scoops. ing hammers, 9 to 2 S., 5 ee ace, 
cna ab | 96 |7-16 ite 96 | 34 |18 7 %)| 1 90. or 10 ong handle solid cast Steel. “ee or 50 $14.59 59 | Per Ib., .) 70 wy 10% Maule. Stes! F 

iW. | ay |e | oo 14.50 50 Ship or Top Mauls, Stee ace, 
Head \% s- 16) V4 5-16 36 \7-16 % 9-16 5g | %4 91. “ “ “ “ “ 4to8 lb 28 lb. 

Diam. \\, e a . , aa i oid | ms lis. “ a eecimahiaaiall miaagl ..6 16.50 17.50 s., 28c. per 

Serew | © | 4 | 92. Cast steel D. or long handle ea kas 2 13.50 14.50 2 Dis., 50, 10 and 5%.. 

3 % |: .00 3.50)4.00'5.00 | <a a a: he eo enneses ; a= oe 
® 1 ‘ .25 3.75|4.25 5.30) 6.60, yee eee ¢ Steel Wedges, wood, 1st 
= 1% |2. 50|4.00/4.50 5.60| 6.90 9.00] es m ‘ ra . Half pola Pesiceg stag 
Be 146 |: .75 4.25)4.75|5.90) 7.20 9.50 12.00 | oe" + « ae. SERRE i0 92.50 eee eters “ 
= 1%4 (3.50 4.00 4.50,5.00 6.20 7.50 10.00 12.50 | 97" « 6 co: ae Cooper Froes. 
& 2 j3. -35 5.00 5.50 6.75 8.00 10.75 13.00 . 7 otive or coal (heavy) 17.50 8in.. : doz. $13.00 
a 214 | .75 5.50)6.00 7.25 8.50 11.50 13.75 | gg x Porat. ay tk | aha ” 10in..@ doz. 13.50 
3 2%) | 6.00|6.50 7.75) 9.00 12.00 14.50 —_— & 6 17.50 12in..® doz. 14.00 
7) 234 17-00 8.25) 9.50 12.75 15 25 ea, Vpocccccccccccccedccccessesess ° 14 in. 8 doz. 14.50 

& 3 » 8.75 10.00 13.50 16.00 99. : D. handle flour and house nae ne 16in..% doz. 15.00 
i aa ey ae , ‘ ee eee Y iscount, 602. 

a a | | 100. ” D. handle r’d-pt. for coal ; 
Threads *}I 40 | 30 | 2} 18 16} 14/12| 12| m1] 10 Gente REO TE 2000501202 50088 20.00 60 days, 2% 10 days. Vise. , ‘ 
to inch. 101. ash pit, furnace L. han- Polished. Nol. Solid Box Vises. : 
Head on Bevel and Button Head Screws, 1-16 larger in 102 dle Peet tae poe eeee “""" 35in D2 2 oo No. 25, 33¢ in. Jaw $12. 00 
——— an seere oe. 103. i os io 49“ = . 30, 3le sees 

ice, according to size of hea : seer 

fleraunt, 50%; case hardened, 45%; case hardened and D. handle..........+.+.+eeeeeeseees 2 14.00 ‘ oS we ee eee ag 
polished, 35%. “ 45, 414 ee Coe 11.00 

Soups (French), Franco-American Brand oo Ditching spade , 29, 1% te nee eee 11.50 
Per dozen. In o- 12 MK aeeeee 12.00 

—In Cans—. Glass. | 124. D handle ditching (flat)............. .... 18.60 19.50 « oo 18 Moooottttts 13.00 
Quarts. Pints. 1% pt. | 125. D handle post hole (concave)............ 18.00 19.50 e = 1% Sf aeee 14.00 

Green tartio.. rer ~ }ga. 00 $4.32 $9.00 | 126. D handle Alcock (for clay and brick)....16.00 17.00 a ; gene 15.00 
Terrapin.. : ; Discount on shovels and spades, 50 and 10. “ 8" 54 ua: * POR eNF 16.00 : 
SRARONKON .....<0500nis »\ 3.75 25) scoops, 50. oo eee gg “nese 17-60 
Mulligatawny. .. Boxed f.o.b. New York, Boston or Montreal. a 90° Bie conte ae 
Mock turtle...... \ | The solid shovels, spades and scoops are made from “95 534 conte 20. 
SE on se nasa | the bar, by a recent patent process, the blade and strap : 100 6 4 Get ttee a 

ee eaves | 50 —: in one piece, not welded. All goods are American “ 105.6 wots 93,00 
Se patterns. ;, 105, 6 S| eneses 23. 

Julienne.... ..... | * 110, ae sf as eees 24.00 
™ Printanier. ...... > 3.50 2.10 | Stamp Head Shoes and Dies. eRe gg teehee 25.06 
French bouillon........ | 7 Fe i ) oa ope nees 2 

Mutton a | ) ene mA 130 O34 fsa eees a8 

> el Lbccse shake in Each. | ‘ee 

Recs a : EER glass. No. 135, 694 in. Jaw... .$31.50 | No. 170, 744 in. Jaw... $44.50 
Packed in casesof...... 2doz. 4doz. 1doz. . a : nae 2 Ban | = _ s a as 47. 
Regular Assorted Cases. In Cans—Quarts. “ 150,7 es . "36.00 © 900, 8 ‘a 53.00 
2 Chicken, 1 Mulligatawny, 3 Mock Turtle, “ 107% « ‘ 56.00 

3 Ox Tail, 2 Consommé, 2 Tomato, 3 J —e, 4 Di — a 104. 

1 Printanier, 1 Mutton’ Broth, 1 Vegetable, 1 Z an 

Beef, 2 F. rench Bouillon, 2 Pea. Per doz., $3.55. ; 

In Glass. Shoe & Die (Adamantine), show- MINERS. 

11 Chicken, 1 Mulligatawny, 2 Mock Turtle, 15 
1 Ox Tail, 2 Consommé, 2 Tomato, 1 Julienne, 

Printanier, 1 Mutton Broth. 
Terms cash Discounts: 5% for lots of 10 cases, 10% for 

lots of 25 cases. 15% for lots of 50 cases. 

The Patent “Eureka Shears. 
No. 1 cuts round 

metal up to 4 in. 
steel to %, $12. 

No. 2 cuts round 
metal up to % in., 
steel to 3-16, $20. 

Discount, 25%, 

Slate Pee 
. 0. b. New York. Stowage allowed. 

hare a Green, per 100 feet sq 
PRN SND, SOU ID RIOD 5 ap vickacscavanccenecwwsnsenss 

Sizes, 24 x 12 = 115 to sq., 650 lbs. weight. 
Sizes, 20 X 10 = 170 to sq., 650 lbs. weight. 

Spades and Shovels. 
The D. F. Jones —_. es of Gananoque (L4.). 

NES’ 
Patent plain black solid caaated shovels and spades. 

Le Meyer's patent steel shovel. 

Per Per 
i Doz. Doz. 
No. No. Black. Pol’s’d 
20. D.or long handle sq.-point shovels.2 $15.50 $16.50 
ie me wx . “38 62S 17.35 
= © ee a o “« 4 17.00 18.50 
_ = - ” = “6 17.50 19.00 
m= sg e *“* charcoal.8 20.50 22.00 

Pt. plain back solid cast steel 
shovel. s——/P 

ing even wear from end to end. 

Chrome Steel Works. 

8 cents per tb f.0.b. New York, 

Stenci) Inks. 
8. H. 7 & SON. 

lack. 
No. Percan. Percake.| No. Per can. Per cake. 
oe . 7 cents 3 cents | 3...... -20 cents. 12 cents 
Bie waald | ileal es BS aon se _ 

lue 
‘ peewee 10 cents. 6 cents | ; sine 30 cents. 22 cents 
chanted ‘ = . su eae e _T 

Red and Green. 
a: 12 cents 8 cents ; be ahen 50 cents. 42 cents 
Bes -20 _ le | See ' ns 

Per doz. cans or cakes, kt per gross, 10% less. 
Indelible Ink. 

SRE NNO OE I ios sins ss vewsccabedvawssccvesane $2.75 
sd Es Gi sekbGhcesUenek induce soencwal 12.00 
- aco ceceubonnatunnatcosautcsa shen 20.00 

STENCIL COMBINATIONS. 
Contains Alphabet, Figures, Brush. and Ink. 

00 
tf “ 5.40 D . “904 Siemetadd led DRINAA teat yee bon eee a 8.75 

. S 0M: svbecplbampdgeaigltecbrebeisa-¢ «40a 
SD  * athonsksbileepl tate nidaslitipldevenstsneil 10.00 

ath > \ snccnannnanibiateah aac teaeaasnl sgiaene 15.00 

Adze Eye Coal Picks. 
Same list and dis. as No. 16. —ey a 

<a Anthracite Coal Picks. 
Same list and dis. as No. 16. 

Stone Picks, per doz. 
13 No. 18, 6 to 7 Ibs. .. $16.50. 

ae NET ——— No. 18,7 to 8 lbs... 17.50. 
_ ™ No. 18,8 to 9 lbs... 18.50. 

Dis., 60 and 5%. 
No. Coal Picks. Per doz. 

* 56, Weight, 2 . 8BB.......0s00. pakene sens peeowe $8.50 
16, = De 5555s seb iaes akesanseNencenwe 9.00 
16, = Bin. *shusvecet hen RONER CERES eee ees 9.50 
a ate WON Waccweeh bee cdwonteswbeneiwenne 10.00 

> a, i Ea nr Chip aa cvebaeh os Sen epeliueceeon 10.50 
16, - BOT  Suspaneuseees een kiasewan seen 11.00 
16, = DS §"' Naw. Gudsesnesssnads sebubenten 11.50 
16, = WU. eninareaxbecsund suse ecasseseee 12.00 

~ a rr oe ae 12.50 
I ad ere 13.00 
— oe Oe Se cwclehs meth cake uieasiore 14.00 7 

Packages charged at cost. Dis., 602. 
Adze Eye Miners Picks—Surface, Drifting and Poll. 
Pi] No. per doz. 

19, Surface. No.1, @ Ibs...... $14.00 
19, i EN vcnves 15.00 
19, ss No. ee: obiw<ae 16.00 
19, " No. 4, 9% “ if:... 17.00 
19, " OO eae 18.00 
19, 4 me. 8. -G6 *: . es 19.00 
19, ne Pe WAS), ot cgecte 20.00 
20, Drifting, No. a>. “lsasear 12.50 
20, ‘* DE «- Seasax 14.00 
e- ©. Ne 3 a6 ....:. 15.00 
20, = Pe  siacaes 16.00 
20, “s Mw. owen 17.50 
21, Poll, No..1,.3%4“ ...... 15.00 

\ 21, a pS ee 16.00 
2 2 ee eee ices 17.00 

21, ” ee “sees 18.50 
21, * No. & tat Sie icee 20.00 
21, - No. ez wee 21.50 

Die GoW end &x. 
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RN MUR i aiael Gacags dedews cokes cclisetant No. Ore Picks. Railroad or Clay Picks. 33.00 
. Mahogany, lipped and tipped....................--.. 48.00 

54, Adze Eye, 5 to 6 lbs.....# doz. $12.00 No. Per doz. a ana triple stock, lipped and tipped eae ges owss ss 
MER ott orca seawerae : 

54, “ 6to7 “ ..... “ $13.00 11, Adze eye, 4to Slbs.......... $11.00 | Rosew: ai Sipe ANE OO o.oo. 5 occ ocsescesweses 90.00 
“ xg 6 12.00 Dis., 70, 10, 102. 

¢€ 54, ‘ to8 “.... “ $14.00 ll, OM Nn ae teacnces - . - js POCKET LEVELS. at 

“ ron top, Japanne 
et Hl, - C0 TM ereeeeeeee 13.00 DIENT o othard wa doin ccnd wand cinas asuncuaddavekeveass 3.00 

- zi, ’ WR. o kaawonden 14.00 Dis., 70, 10, 10%. 
56, Steel Lake Superior Mining Pick uu, es ee 16.00 

(Special Price and Quality.) 11, “ 9to10 “ ..... 18.00 
SCREWDRIVERS. 54 

¢ Dis, 60 and 10 12, Hunteye,4to 5 “ .......... 11.00 Varnished handles, pat. metallic fastening. 
a! Shee F cies 12.00 Bee ET A abe ee . vee ‘ Sle eee 

Tamping Picks. 12, a GE Sos cecacce: 13.00 Dis., 75%. 
Adze eye, 6 to 

‘4 7 lbs., per doz., 12, a WOW sacscsakes 14.00 

Dis., 60 and 10%. 
& Se per 

2, Adze Eye, ne Cut- 
ter, 6 lbs., $16.00. 

3, Adze Eye, Short Cut- 
ter, 54 Ibs., $15.50. 

2, Adze Eye, Long Cut- 
ter, Light, $15.00. 

3, Adze Eye,Short Cut- 
ter, Light, $15.00. 

Adze eye, 7 to PLANES, BAILEY’S PATENT IRON. 
8lbs., per doz., 
$18. 

With pat. lateral adjustment. 
Smooth, 8 in. x 1% e- $3; 9 

in. < 2 in., $3.25; 10 in. x 23g in., 
$3.75 each. 

Jack, i4in. « 2 in., $3,75. 
Fore, i8 in. x 23¢in., $4.75 
Jointer, 24 in. x 25 in., $6.50 

each. 
Dis., 40, 10 and 10 Z. 

BAILEY’S PATENT WOOD PLANES. 

Adze eye, 8 0 
9 lbs., per doz,, 

13 $19. 
Hunt eye, 6 tc 

i ihe, per doz., 

Hunt eye, 7 to 8 lbs., per doz., $18. 
Hunt eye, 8 to 9 lbs., per doz. se $19. 

Dis., 60 an we 4, — My ee Smooth. Handle smooth. 

Steel Face Hammers. 5, — ea ae : * ee = : ‘on $2 oun 
No. hand drilling hammers, 2 to 5 lbs.; ; No. 45, nap- er, 5 s., $15.50. . 

S. Tos.; N ; No. 39, mason hammers, 3 to Jack. Fore. Jointer. yas’ hammers, 2 to 5 
lbs.; No. 42, smiths’ hand hammers, 2to5lbs.; No. 44, 

smiths’ striking hammers, 2 to 5 lbs., all steel face, per 
b., 26c. Dis.. 70 and 10%. 

Steel Face Sledges. 
No. 34. Smiths’ sl oo 6 to 

Oe Ty yt 6 to 30 o. me 8. , 6to — 

lbs., steel face, 17c. per Ib. Hunt Eye Pick 

& No.36. Striking sledges, 6 to o~ Mattocks......... $16 

~ 30 Ibs., steel face, 17c. per Ib. 
No. 37. Coal sledges, 5 to 10 Dis., 60 and 10%. 

Ibs., steel face, 18c. per Ib. 

Cast Steel Sledges. 
No. 34. Blacksmiths’ sledge, 

5 lbs. and over, 30c. ; 3to5lbs., 
36c.; under 3 lbs., 45c. per Ib. 
No. 35. ‘Stone moage, 5 5 =. 

and over, 30c. ; 3 to 5 lbs., 36¢. 
wet 3 Ibs., 45c. per Ib. 

15 x a 20 36 276 in. 26 « 25gin. 
$2.50 $2.75. $3.25 each 

Dis., 40, 16 and 102. 
STANLEY IRON BLOCK PLANES. 

3% X Lin. 

Adze Eye Pick 
Mattocks.......... $16 

5% X 14 in. 
40c. 

Grub Hoes. = Sie. 
Western — 

No. 0, lbs., # 
doz.; 510. 50. 

Western Pattern, 
No. 1, 3% lIbs., # 
doz., $11. 

Western Pattern, 

5% X 14 in. 
60c. 

Striking sledge, 5 No. 2, 4 Ibs., % 744 X 134 in. 

Ibs. and over, 30c.; 3 tof Ibs., doz., $11.50. 85c. each. 

Dis. , 40, 10 and 10<. 
STANLEY’S BEADING, RABBET, SLITTING AND MATCHING 

¢ PLANE. 
Eighteen Tools, Bits, etc. 

Western Pattern, 
No. 3, 4% Ibs., # 
doz., $12. 

Baltimore Pattern, 
No. 1, 3% Ibs., # 
doz., $11. 

Baltimcre Pattern, No. 2, 4% lbs., ® doz., $11.75 
Baltimore Pattern, No. 3, 5 lbs., ® doz., $:2.75. 
Baltimore Pattern, No. 4, 534 Ibs., # doz., $13.75. 

Dis., 60and 102 he 

36c.; under 3 ‘Tbs., '45¢. per Ib. 
No. 37. Coal. sledge, 5 lbs. and over, 30c.; 3 to 5 lbs., 

36c.; under 3 Ibs., 45c. per 1b. 

42 a 44 

No. 43, hand drilling hammer, 5 lbs. and over, 36c. ; 3 to 
5 lbs., 40c.; under 3 lbs., 45c. per Ib. 

Dis., 70 and 10. 

Cast Steel. 
No. 42, blacksmiths’ hand hammer, 5 lbs. and over, 30c. ; 

3 to 5 lbs., 34c.; under 3 Ibs., 45c. per Ib. 
No. 44, drilling or striking hammer, 5 lbs. and over, 

30c. ; 3 to 5 lbs., under 3 Ibs., 45c. per Ib. 
No, 45 “ napping hammer, 5 Ibs. and over, 30c.; 3to 5 

MACHINISTS’. 

Combination Square, Bevel and Surface 

Gauge. 
: €8each. Dis., 20, 10 and 1U;. 

sg” Price complete........................ . WY STANLEY “‘ ODD JOBS.” 

Dis., 26, 10 and 5¢. Embraces in combination with 
ordinary Carpenters’ Rule: 

bs., , under 3 lbs., 45c. per Ib. 4 
010 Try square. 

Dis., 70 and 10%. 020 Mitre square. 
030 T——-— square. 

RAILROADS. Tools, Carpenters’. 040 Marking gauge. 
050 Mortise gauge. 
060 Depth gauge. 
070 Mitre leve:. 
080 Spirit leveland plumb. 

Railway Track Punch 

= Round Point. 

15c. Ib.. net. 

BOXWOOD RULES. 
Two feet, four-fold, 1 inch wide. 

Plate. Middle. Edge. Bound. 090 Beam compass 
Track Wrench. Round joint na daltons 3 oa 0100 Inside square for making : 60 — Be eeeeeeees : i $15 boxes and frames. 

ee 734c. Ib., net. Price 75 cents. 
é Two feet, four-fold, 134 inches wide. Dis., 20, 10 and 10%. 

Rail Fork. Plate. Middle. Edge. winee 
Square joint Dricineislepate $7 $9 $18 
Be ca cesacuws 9 11 20 

TACK HAMMERS. 

_ 

9c. Ib., net. 

Crow Bars, 
. Wedge Points, 

:.  g , 3i6c. Ib., net. 
: e a Point, 

b., net. 

‘ ¢, 65 Tamping Har, 
‘ald 6c. 1b., net. 

© ; 66 Claw Bar, 

, 7c. Ib., net. 

Railroad Spike Mauls 

Two feet, two-fold, 1% inches wide. 
omens joint. Arch. Arch Bound. 

$16 

- i 4 
eae Gunter’s Slide. 
=—Dis. 80,10 and 102. 

Magnetic, small............... $1.25 
ORR. Find cnx 1.50 
Large 

Discount, 30, 10, 10<. 

oe 

LEVELS. 

: 16in. 24in. 
Arch top plate, 2 side views..$9.00 $12.00 MALLEABLE IRON. 

Inlaid Handle. 

Pe Rita... Re ocd veenk $2.50 
Discount, 30, 10, 10s. 

PLUMBS AND LEVELS. 
Arch top plate, 2 side views. 

12to 18to 24to 
18in. 24in. 30in. 

NN os 5 'ocas x wc nces $14.09 $16.C0 $18.00 
NE oe cca vans” omcin 16.50 22.50 
Mahogany tp’ : and Ip’d 27.09 ..... 

6to . oe Steel Face Polished and 1 pped..... .....  ..... 24.00 
18c. 1 Polished and tipped..... .....  ..... 23.00 

Polished, lip’d and tip’d .....  ..... 35.00 STEAK HAMMERS. 
Dis., 50, 10, and 5. 

Mason’s level, 2 plumbs, polished, 38, $30.00 hy ie I ea Soe agcakinas 
Mason’s level, 2 plumbs, p’d and t’d, 36, 36.00 Discount, 30, 10, 102. 
Mason’s level, 2 plumbs, polished, 42, 36.00 5 

Steel Track Chisel, PATENT ADJUSTABLE PLUMBS AND LEVEL. 
Arch Top plate, 2 side views 26 to 30 in. . 

15c. per Ib., net. eee and PIMC ux < vw cecadccaeus ORT 00 Sap 
olis! ESS dinnwncanadntcven 30.00 x F tern. 

aed we at cn eon ee 39.00 ct ieaainis : Polished, lip 
Mahogany Win swath ciequsceusevaGsceceton 27.00 
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= “ 1 For each 6 inches |For each 6 } inches | : ee eg ee ee ee See 
‘Length Ww iath = idth at : more or less than | more or less than | set W hiffletree. . 

Si hdl at per Size - standard length | standard length | Extra |pende’t 
ee eS. wheel. >| Of stand pipe,| of frost | case, | charge | nozzle 
ee = eg nee. neoee. pene. — add or deduct! add or deduct | forhub.! gates 
NO. © +O 2 4 ot 2h. 

No.1 4 1 3% 155% 64x 1% ) ee eee cg -_ 
No.2 4 5 15 1644 734 x 1% 6.00 $0.60 $0.44 | caste eeinice ee 
No3 4 8 16 1% 894 x 214 7.00 15 50 6 in. $0.50) $3.50 
No4 5 0 16'4 1734 954 x 244 8.00 185 70 No ch’ge! 3.75 
No.5 5 4 1774, 18%H_—O«i10%4 —X 2% 9.50 1.00 90 8 in. $1.25) 3.75 ; Discount 50¢. ‘ 4.50 Wudson spring (Jeffery Manufac ow Company). 

Snrecial net prices on quantity orders, | = ee Single. Double. 
ne 1, 34 or 36 inches long................ $1.25 $2.50 

Tarercs = ” “6 2.75 
ruyeres. Star Radiator Valves, with}No.3)  « « Rete _ o 
No. 2. No. 4. wR a alas Nod, . Be oa a5 sia a 3.25 

Brass T Handles or Wood Including either steel hooks or rings 
$25.00 $35.00 per doz. W heels. Discount. 45 and 5s. 

aie Size, inches..... % % 
Plain brass . .$1.60 $2.00 $2 50 Whims—Horse. 

Vaaves. piass ulobe and Angle Valves. Plated trim’gs. 1.80 2.25 2.80 
Size, inches.......... 4 % 26% % 1 Rough & Plat’d 2.00 2.45 3.05 
Star globe and angle Finish’d & P'I't. 2.50 3.00 3.65 | 
aera TRESEE pene $0.80 $0.85 $0.90 $1.20 $1.55 $2.00 at ; 

Star globe and angle s r —= te eee ize, inches....14 1% ’ nties Setinal en heavy pat- ss ak ale ete teen. $3. 60 $4.80 87. rf. r.0.8B Common-sense Steel. sate 
“as pet ay es B. $ 2. . huseane Reade ree bRaeRaseera van a abes sh uiace sn f 

E xtra heavy Star sae ctl ae =, a= > = = Dis., 25¢., in car lots. 
and Lion vatterns. ... ae > 2) Bel 3. Mnish’d & PT re) O75 , 

All brass, yoke top. ... sak cn ene 3.75 Finish’d & PT't. 4.95 6.50 9.75 a SORAN. 
Y 2g & Or 9 Or . 

ow f ee 2S seonimcaieammmaens eae ee 
do. heavy pattern. % ate ae 1.15 1.50 2.00 — 

Crescent globe and | Varnish. | Wheel ‘toa = Price 
angle valves...... 60 60 .75 100 135 1.80} Edward Smith & Co. . 86 ft. 650 Ibs. 55 95.00 

Crescent hose valves .. eo a or cee se For Finishing Coats. gal. Tu Mii 0 * 700 “ 75 120.00 
check valves. . 5) -60 85 1.15 1.55 Wearing body varnish ........... $9.50 12 ns 900 “* 95 150.00 

Vertical check v'lv's 59 60 85 1.15 1.55 Medium drying body............... 5.50 14 - 2a 135 250,00 
Jenkins globe ,and Onecoat coach varnish........... . 4.507 16 * 17950 * 195 375 00 
angle valves”... 110 125 160 220 2.90 Wearing carriage................. » 4.5 8. * 2150 “ 250 450.00 

Jenkins check valy’s 1.10 1.20 1.30 1.99 2.60 Heavy gear varnish Belebus. dese etewe 4.04 20 «3°56 335°” 600.00 
Gate valves, Chap- EG. cuenawee san once 4.05 . 5 , 
Ri os5-sesacsuceus abe ties oats 1.30 1.75 2.25 Ao. 1 coach E tehebesase cae See 25 . 450 775.00 
=, valves, other : = <5 ” Kor U nder Coats. 8., 207. e 

ameis cites... ase 235 273 5a) op | Hard drying body... ¢4.50 | Black rubbing varnish.$4.00 > ee ae 
Brass butterfly v'lv's .. zs 3.50 Rubbing body =. ! Ping Cat coat)..... 2.50 oxing for export extra 

CSL Gee 141% "2 2% 3 ‘| Quick rubbing ” i oe ne goat) cman . 
Star globe and angle valves. $3. 00 $4.00 $6.50 $12.50 $19. 00 oe Werk. MMT... 1.0.0.0. oD} 

KR sas : oy y pattern. 3.95 5.30 8.35 14.00 22.00) pot flowing varnish. .$4.50 Hard oil finish light. 92.75 
«patterns... eee ease 5.40 7.20 10.80 18.20 28.60 ee ln a ee | ee 

d rass, yoke top........... 5.00 7. ) 00 30. cs Se eens hres “Sony . i rm Defving Ge rs 
Cross valves................:. 3.50 5.00 8.00 16.00 24.00 | 5. tie sen = we Coreoran Storm Defying ¢ eared ™ ind. 
Star check vaives.".---... 2.50 3.25 5.00 11.00 15.00] (aban Bold size.... .. Sime Be aa ssn 7] mills for Driving Machinery . 
Crescent gine bk oaks eo ae ne anne, 40 per cent. f.c.b. N.Y. ‘" “| Price includes upper set of Bessemer 
SE RR eee 2.80 3.90 5.90 11.25 16.00 reservative Coatings. 2 steel gears, one length of shaft. 

Cinanent icke eaboen 4.00 5.50 7.00 10.00 Spar c patinee poawe niente $4.00 | Exterior car coating. . $4.00 
‘ mai sateen 9 con Ka F See i an Bh ON Bs conan ewes 2.50 | Interior car coating... 3.25| Dia. H.P. Weight. Cu.ft. Price. 

check valves 2.30 3.25 5.20 10.00 14.00 LX.LN 4.00 | Loc tive conti 400116 f 9 ) It 200) $400.00 
Vertical check valves........ 2.30 3.25 5.20 10.00 14.00] FX. Ue No. 2........... ce eS PS a | 
Jenkins globe and angle ae ae Discoun t, 35% . t, f.o.b. N. Y. 2 “ 8% S00 ” 355 850.00 age ast chncematid 4.00 5.50 8.00 15.75 22.00 iscount, 35 per cent, f.0. 5 SH 5400 © 518 (1.15.80 
Jenkins check valves........ 3.60 5.00 7.50 13.50 20.50 Watches.—Trenton Watch Co. 30 ss 8 9,600 a oa 1'500.00 
Gate valves, Chapman....... 3.25 4.25 6.25 11.50 16.00 >. - a. a aoe 

« “"*"” other makes.... 3.50 5.00 7.50 15.00 22.00 a as " : o. BB 16h > oa 
‘ras; s: > ” 50 12 2 ‘ Open Face, Stem Wind and Set. 50 30 16,500 956 3,500.00 
Pras afety IE oo ag cis 700 8.5012.00 20.00 30.00 > “ 9 “ 1,015 4,500.00 

It-> >> nutterfly valves....... 4.50 5.50 8.00 11.00 16.00 0 40 20,000 we aa 
Pressure Regulating. vo. 51. Nickel Silver, Snap Back Dis., 25%. 

eee 83.5 
in Mason Regulator Co. 
Size Size Size . 55. Nickel] Silver, Jointed Back 
pipe. Price. pipe. Price. pipe. Price sina tinned 37 

1 inch, $22. 14 inch, $28. 1% inch, $35. 10 ft. pumping.... $75 

2. = <6 2% “BT. Bs. oye Wit * 95 108 
Ludlow Valve Co. ' | eens * : [PI wang 

Double Gate Brass Val ves. 69. Nickel Silver, Bassine style, 14 ft. 140 ¢ packing. 

Gland in packing box. (Smooth Edges), Double sf As 25 Ps ap 

2 [se | Se |S Wee i ac aR ao . 4.95 oe. ey 
PY} | Ss a S55 Dis., 50 per cent. 

5 iS 2 =F Se | 30 
D 3 2 =i ° > ‘o be é g2 3 No. 65. Dueber Silverine Bassine... 4.50 

= & | 2s +. ~~“. = Els © on 
2 a&| &°Ss a Sa | kee 
&, | 80m) 3% | s& |\xees 

| = = No. 92. Silver, Engine Turned..... : 
—_— TF — ——j| No. 90. Silver, Engraved........... Wire Cloth. 
s $ | In. In. In. No. 101. 14-karat Gold, Filled, Cases Brass and Copper Wire Cloth. 

6) 1.25)....-]... 0050 2% eee $1.00 made of twoplates of 14- No. Price; No. — Price 
Sts salons cosas ie. Socc.eas 1.00 karat gold rolled on base Mesh. per foot. | Mesh. ol foot. 
| oar ones bom nencne | 28 Lee cok ¥-4 =a —_ weaeeneee to 3 trom No. 10 wy-- . .$2 50 | 20 from No. 26 wire.. - ¢ 80 
Pv scklacasuses es  lnswewas : wear for 15 years, Engine = oo .. 2.50 | 22 me fae -80 

pBD| oo 20]o0esceee BR tees . 1.00 BNE 50d nkkaxsa>seeose 1 4 : 2 .. 2.50 | 24 - eS secs ae 
2511.50 6 444 | 456 1.00 No. 102. Same, Engraved.......... 5 3 3 “* .... 250/90 * eee 
-50|18.00, 6% | 413-16 | 53g 1.25 Dis., 15 and 6% cash. 6 : | Fee .. 2.50 | 40 E eee 
00/22.00 7 5 644 1.25 wWheethasvows. - 5S > ee... - ae oe 
WOMEOD  W6. 1.205 5cclossescs 1.25 eee eee ee eee 

35.00/43.00; 9  |........ 71-16; 1.25 12 : » “ 2.00 | 70 ad _ 70 
52.00/64.00| 10 |......../....... | 1.95 . *? ae. ee Ole a ee 
78.00/90.00; 11 |........ 9 1.25 16 eo . .80 | 99 oe © . 1.10 
RENDER cak secs ice ox sites ateilomie tees ~*~ °80 | Is... 605. 

~ Rubber-Faced Slide Gate Fire Hydrant. 
See cuts on pages 19 and 20. Wire Goods. 

g28 (82 | 82 | © 82/82 { 
smo = se Ns £, | Bz 
e== | 23, 22.) “S| | _& | climax Bolted Barrow, with Wood Wheel per doz. $22.50. fe 
oes 2) 2) om) OM i Se 1% tire of iron, Fly Traps. Per gross. 

=—Bon Sec Ese = = = 2 | Es Common monet Barrow per doz. $18.50. # 
a ia Qa = ca ike a olted 18.75. =~ raragon...... ;. $18.00 

2 cea eect asing 8 Patent Iron-Bolted Barrow sper doz., $20. 50 } 
Inches. |Inches. Inches. Capital Patent Bolted Dirt “30.00 Balloon... ...... 15.00 
Sor4 | 456 3 Oeee Ag a Red oak or Gov ernment = e 2 40.50 : 
3--4-6 534 4 | 31 |$33.00 $35.00 | Wharf Oy gh cg ; 
4or6 " a ee 38.50. 40.50 | Mortar Me 9 * 30.00 Dis., 10s. 
6or 8 8 As 49.00 51.00 | Bent Handle Stone eae ee ac A ne Kae Sree Re nM a Le a 
Sor 10] 10 DB Scene Coal or Ore ge | on 

z "7 a “ce ) Loe — Pig Metal or Sonting . aa “40.50 
aging! 8a Ges. | Gare | ge 2 Brick Yard 20 inch Iron Wheel “ each 10.50 We offer our services to foreign corre- 
S\™8 es geo ge. 8 | es Globe Patent Bolted Garden Barrow , } per doz.. 42.50. 
ai 8) Se S$ oO8 3 O8 29e Box 30 by 24 by 12 deep, wood wheel spondents who desire to purchase American 
FS | és) of akes | ahs | 8865 , Capita Patent Barrows 
ah b> | g* id | & 21 2 With Tron Tray, A, per doz., eC aie Sriinent + => P goods, and shall be pleased to furnish 

: Ce. Oe ae Oe ee ae aoa The Leader Iron and Steel Barrows. . chee eee nwa why $33.00 bes "$3500 voles "$3700 cok “2 Gas- ipe Legs and Handles in one price. them, without charge, information con 

33° 5 | c ° a 1 Tray C16 i iron, capacity 7 cu. ft. of earth, each $12. : assed... o o S25 | $2 -iNo? “ 14 cerning American manufactures of every 
ee as oe Ae | 53.00 | 7.50. eee, EMR a2 ab stacktedh on aetenesiess’ - 15 

sett :+:+++ 8 Galvanized 18 iron; capacity same as No. 2......‘° 15 kind. 



Nov. 2, 1889. 

NEW YORK PRICES CURRENT. 
NOVEMBER 2, 1889. 

Discounts are for Export Only. 

In the interest of the extension of the markets for 
American manufactures the ENGINEERING AND MINING 
JOURNAL has secured the services of gentlemen thor- 
oughly acquainted with the export trade and with for- 
eign markets, and it offers its services to foreign buyers 
who may desire information concerning any article what- 
ever of American manufacture. No charge will be made 
for these services, either directly or indirectly through 
commissions on goods purchased. The proprietors of the 
ENGINEERING AND MINING JOURNAL are neither com- 
mission merchants nor exporters, but they have many 
sources of information, both at home and in foreign 
countries, and place these at the service of manufac- 
turers and exporters here and of importers and con- 
sumers in other countries. 

Agricultural Implements. 

“Planet, Jr.” No. 2 Seed 
Drill, $9. 

Combined Drill Culti- 
sie, Rake, Plow, etc., 

“Fire Fly” single- 
wheel Hoe, Culti- 
vator and Plow, $5. 

“Fire Fly” Hand 
Plow, $2.50.’ 

30 ¢ discount, f.o.b. 
New York. 

All Steel Horse 
Hoe and Cultivator 
combined, with 

9 wheel, $11. 

All Steel Plain Culti- 

’  -vator, $6.00. 

40% discount, f.o.b., 

New York. 

HAY FORKS. 

Ely Hoe & Fork Co.—Gold Finish, Patent 
Overcaps. 

Three Tine Forks. 
No. Tine. Handles. Per doz. 
30 10in. 4% ft. eee. «eas $7.75 
32 B* GUIS ins kc dca secs 9.00 
2s i3* 3 Strapped 10.50 
2B 12° = Bent. 9.50 
32BS 12 “ e7 Bent & St’pa 11.00 
= . = " SS, , eaingua coaeieas 9.50 

i * “ Stra eee LEO 
a Be * peed... ee 
3SBS 13 “ ” Bent & St’pd 11.50 
34 14 “ ee ea 10.25 
3B 14 “ e PE oc. snc 19.75 
35 15 “ IE 11.25 
3B 15 “ © TNS sia co 0 11,75 
2B 12“ - Ras sa cnt 12.50 

. 422BS 12 “ sig Bent & Stpd 14.00 

Manure Forks, Solid Steel Shanks, 
Gold Bronze Finish, Patent Over- 
caps. 
No. 44, oval, 4 tine, 12 in. tine, 4 ft. 

handle, plain fcrrules, $12.50 per doz. 
No. 448, oval, 4 tine, 12 in. tine, 4 ft. 

hapile. strapped ferrules, $14 
No. 4444, oval, 4 ttre, 12 in. n_ tine, 4% ft. 

handle, plain ferrules, $12.50 
No. 44% S, oval, 4 tine, 12 ft. tine, 4% 

ft. handle, strapped ferrules, $14. 
o. 54, oval, 5 tine, 13 in. tine, 4 ft. 

handle, e, plain ‘ferrules, $19.50. 
oval, 5 tine, 13 in. ea 4 ft. 

handle, strapped ferrules, $21. 
64, trapped tine, 13 in. tire, 4. ft. 

nace -_ ferrules, $22.50. 
No. 64, oval, 6tine 13 in. tine, 4 ft. 

handle, strapped ferrules, $24. 

SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. 

HOES. 

Ely Standard Socket, all Gold Bronze Neck, full Pol’d, 
C.S. Blade 

in., selected handles. = 

“ 

Field,7 x5 
“ 1% x 4% 
“ 8 x4% 

zs a6 : 

Washington County Pattern, spring 

“ 

“ ‘. “ 

“ “ 

andles 
Rhode Island, 7 poe 9 in., spr’g handles 

“ec 10 

Meadow,9 x 4 in., poplar 
NS ire: risiandaalaadteactncres 

Meadow, 9% < 3% in., poplar 
handles 9.25 

Meadow, 10 x 3% in., poplar 
handles. 

Broom Corn, 7% x 44% in., pop- 
PU ING dS. 5 0 05's ctnesnccene 9. 

“cc “ “ pwr S 

Ssss 

Popular Handles in Meadow Socket Hoes, unless 
otherwise ordered. 

PLOWS. 
Reversible Oneonta Clipper. 

16. Oneonta Clipper, Rever- 
XEONTA CLIPpe sible, Iron beam Cut- 

rR R. ter u4 
es : - = Guanes Clee er, Rever 

sible, Iron Wheel and 
IN veins ccciniwesicccs acts 15 

18. Oneonta Clipper, Rever- 
sible, Iron Beam Cut- 
WP aina caicavesindectances 15 

“* Oneonta Clipper, Rever- 
sible, Iron Beam, 
Wheel and Cutter . 16 

17. Hard Metal, Reversible, 
REOM SOOM CNC ooo. ccnccces elie tases cc 17 

17. Hard Metal, Reversible, Iron Beam, Wheel and 
OM oe nonin Loot ataeens Ave tedamnenticane cos oa 17 

19. Hard Metal, Reversible, Wood Beam Cutter...... 16 
“Wheel and 

RN ott easier te icc aainsiasosuna tac dewe 17 
20. Steel Mould Board, Reversible, Wood Beam we 15 

ee 
INE AN ne oon sx deca shade.scwdudnaodesmcoe 16 

Tron Beam Plows. 
Two-horse Sodand Stony Land.... 8.50 plain. 
Curtis’s Sod Two horse............ 11.50 

KG " . S iaeVnnaewarcaen 13.00 cutter. 
= = = gen oe aa 14.25 wheel & cutter. 

. Subsoil Plows. 
Tw o-horse 9.50 Draft Rod. 

** 11.00 Wheel and Draft Rod. 
Hitchcock’s Potato Digger and Shovel Plow. 

Improved adjustable handle shovel plow............ 7.00 
Hitchcock’s Potato Digger Rfatinedet canacercan uaacin tas 8.00 

and shovel plow....... 10.50 
Dis. 304 

RAKES. 

The S. R. Nye Inm- 

proved. 

22 Teeth Rake, $32.00 

“ 34.00 “ss 

25% dis. 

—j} Iron w heels, $2 extra. 
7 With Pole, Double 

, Tree and Neck 
Yoke, $2 extra. 

22 cubic feet packed, 
Ibs. gro., 225 
Ibs. net. 

‘Gan Pooner Self- ienaie Rake, $37.00; 22 cu. ft., 
430 lbs. gro., 250 Ibs. net. 
Chieftain "Hay Tedders, $59.00; 700 Ibs. gro., 450 Ibs. net. 
Potato Diggers, $7.00; 100 lbs. gro., 60 Ibs. net: dis., 402 

f.o.b. ship New York or Boston. 
RAKES (GARDEN). 

Braced steel garden rakes. Perdoz 
8 teeth Sarai Sovtact errant ao ea-altianberwin ala ae $8.00 

WE & vacadccasnandenceraabenssareanad 
ER neaie oo cars vartw asad meebenaas 
BBE” (cn tn cama caidas anainaneeeenaas 
ME. i. -scicsticnca, anceamonastammarememes 

Braced malleable garden rakes. 
Ma SecccsincacecsssCaaksacnsaseants 5.5 
BS se vb ceaass dats cencecae cede seems 
MMe cents oo. saadsdaeadwaresens 
WEE, Nccacilabacnelwencswadesemeteene 

Ten-Teeth Malleable Garden. Steel Garden. 
Plain. Braced. Plain. Braced. 

MEI 5 conc siscenccce 50 $6.00 $9.00 $10.50 
cial xpi ccanttnn on 6.00 6.50 10.00 11.50 

De Nake ace cece haces 6.50 7. 00 11.00 12.50 
Neco. sadaraonncies 7.00 7.50 *2.00 13.50 

Dis. 70 and 5k. 

Cast steel garden rakes. 
Per doz. 

10 teeth, polished, tapering bar, tempered a 
1 “sé “ s&s “ “ “ . 

2 te “ “se as “ae 11.00 

se oe “ oo “ 12.00 

Cast steel lawn rakes. 
12 teeth, Seen tapering bar, tem- 
ONO SRIED... ..s0asaccasbawiehess - $10.00 

14 ace» polished unngeiaey bar, tem- ‘nee 

12.00 
18 Piatt ‘polished tapering bar, tem- 

rake 13.00 
Ree 70% om Standard Association list. 
Prices made where XX handles, etc., are 

required. 

' 

SCYTHES (GRASS). 

VERNON DUAR IIE as vac cr ecndesdéesscccmensey $8.50 
rrr rer rere 8.50 

Western dutchman, bronzed and painted........... 9.00 
GR IIE WON. << cnc ccicce socccccdecsaniacedae 9.00 . 
Fine cutlery steel, ‘full MUM va cack cosbaattestunas 10.00 
All steel, full polished Pe daugicasae andar, macsudenew acm 11.0¢ : { 

Grain Scythes. i 
Waldron’s pattern, Ofl6d..............cccccccccccsceses 11.25 
SUCOP SRO, PATRUOE ie ois cisc ac ckcctinns cosvecdeceoouse 11.25 
Clover, GME coe cso ecas dio tecee he eee 11.25 
Clipper, bronzed and painted.... ........-..ssssee- 11.50 

Lawn Scythes. 
Clipper, bronzed and painted...............-.-+++0++ 9.00 

Dis., 40 and 10%. 

SOWER, BROADCAST SEED. 

Goodell & Co. 

ere $36 f.0.b, 

Weight 
bout 

Riis 4 40 lbs.....°. $4.25 
ceased ee 5.05 

Ge 2: 5.50 
Bi ciaees en saw cna 6.00 
We seaaek We cakes 7.00 

Leoni G.i5i0<5 Se” saree 
iantie siielien 100 to 800 lbs., Be cts. per lb. Discount 

20 and 10 2. 

Arms and Ammunition. 

Wood Powder. 
American Wood Powder Company. 

4 kegs. 
Kegs, 25lbs. 6% Ibs. 1 Ib. cang, 

ra for first quality arms 
Siva apraanaaheds $19.50 5.00 85 

Ate large bore.. 
ron for general use.. 
D, fine for small bore . 
anvil. ....< .«.0.~2- 17.00 4.35 15 

E, very fine for small 
bore rifles and gallery 
SRO... oasis scone Z ; 

Discount. 
Per cent. 

Bullet Breech Caps....... ...-.---- per Ib. 1.60 
Conical Bullet Caps..............-. 1.75 10 

Discount. 
Per cent. 

Rim Fire Cartridges... «<2. ..00000e<s000e- 60 19 
Military Rim Fire Cartridges............. 15 10 
Central Fire Pistol and Rifle Cartridges.. 40 10 
Central Fire Metallic Cartridges for Tar- 

get and Sporting Rifles.........-.... --- 30 10 
Military Cartridges, Central Fire......... 30 10 
Lefaucheux Cartridges ...........- -....- 60 

Gatling: Cantvidaes. . .......00506.c0+05+00. . Speciai 
Primed Shells and Bullets...............-- 25 10 
Friction Cannon Primers..........-...---+ 20 10 
PE aciscdidcatss  “ss0de. wnacawamaawans 10 
Percussion Caps, F. G per M. 33c. 
RR PMNE ienncnssatddcacnanatennea cee = 426c. 
po ee _ 45c. 

Brass Shot Shells, U. M. C., ist qual..... 60 10 
NINE aoa. so ace saecauannessan 65 10 

Paper Shot Shells. 
5 oe rent on-2 
‘WATERPROOF 14,16 and 20 ga. First 

pao 1a eS eee saeee Quality, -, » and 10 per 
CLUS BRAND cent; 4, 8, 1 0 and 12 ga., 

First quality, 25, 10 and 
10 per cent. 

14, 16 and 20 ga. Club brand, 30, 10 and 10 per cent. 
10 and 12 ga. Club brand, 3344, 10 and 10 per cent. 
Gun Wads, 20 and 5 per cent. 

RIFLES. 

Colts’ Lightning Magazine. 

new 10 per ae 
bs. barrel... 1 $15.38 £0160 and 4% /@ calibre octagon 1994 : 14.35 

“ “ “ “ carbine es 7 = 14.25 

32, 38, and 44 calibres, octagon oe 4 13.58 
round : % \ 2S 

“ ‘“ “ “ carbine = Satie 64 je 12.38 
o « « “ baby carbine....... 534 12.3 

2 calibre, rim fire, octagon BNO oo ccd wtenka 15.38 
— 
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MARLIN RIFLE, MODEL, 1889. 

alesis Hatchets, Broad Single Bevel. 
The best in the 2 
market, em-| AUTOMATIC Collins’, cut in., 5 5% 

= e ee eprore. | DOUBLE ing Coe de. Gis. gi1.00; 7h 
$11.50; dis. 10%. 

ments. ACTION 

sk’s, cut ir. 10.50; 1% 32, 38 and 44 calibres, using the same cartridges as Win- | pecaswm Peck’s, cut in. 4, , : 
chester rifles »-Pgae respective sizes SEN aUy eae | a 50: ae ets mt trie en's 50: 

tag ?. 6 5 . , e > 9 Octagon barrel, = inch, se Rernttrt sewesaeres in =° 8M, $22.00; dis, 45%. 

ie ERR: Pere Ee eg Ce on 23.50 | 32 and 38cal., 
tound PaeR AMR Ee xe oassenge owe atanenee 18.50 | Ryder’s, < in., 5, $13.00; 544, 
Carbine Dy NU ht ovis cunieeen ccceceicce 17.50 | 344-in. barrel, 14.50; 6, pier e: es, $18.00; 7h, 

Discount, 25, 10 and 10<. $19.50; dis. 
4.75 net. 

REVOLVERS. - 
fia) Adzes. 2 

, Smith & Weston House. Ship 
H. & R. 

nie Single Action, 3, 344 in., 

32, Double Action, 3, 34%in., 
$9.35. 

Half flat head. spur poll. Discount. 
EJECTING 

Dozen. Dozen. Per cent. 
DOUBLE 32, Safety Hammerless, 3 3, | Collins’. . .g14.00 $13.00 10 

3% in., $11.00 ACTION “ 
. 24.00 25.00 45 

38, Single Action, 314 in., $9.40; 38, oe Action, 4 in., REVOLVERS. 
$9.65; 38, Single Action, o in., $10.00 ; 38, Double Action, Ryder’s... 24.00 25.00 50 
314 in., $10.40; 38, Double Action, 4 in., $10.65; 38, Double r 
Action, 5 in., $11.00; 38, Safety Hammerless, 344 in., 
$12.00; 38, Safety Hammerless, 4 in., $12.25 ; 38, Safety 
Hammerless, 5 in., $12.50; 44, Single Action, 4 in., $11.50; 
44, Single Action, 5 in., $11.75; 44, Single Action, 6, 64 
in., $12.00; 44, Double Action, fin. $12.50; 44, Double Ac- 
tion, 5 in., $12.75; 44, Double Action, 614 in., $13. 00; 44, 
Double Action Favorite, 5 in., $12.75. 

. 32 and 38 cal., Broad Axes—Pittsburgh Pattern. 

® 314-in. barrel, 

4,00 net. 

5 e 8 pounds, $32.00 
a a sc sa: ahaa lastest iene ‘ ozen. AMERICAN DOUBLE-ACTION REVOLVERS, 7to9 pounds, $35.00 

dozen. 
8 Ms 10 pounds, $38.00 

Oz 
9 to 12 pounds, $45.00 
doze en. 
Vestern pattern 
same price. 

Colts. 32, 38 and 44 

Discount, 10 per cent cal., 

from following $1.75, net, 

prices. 2% in. bl. Spanish Pattern. Spanish Pattern 
Detamba round eye, Media — $12.25 

32, 38 and 44 cal., . er doz. per dozen. 
Double Action Army, 44 and 45 calibre, 434, 5%, 7% $2, net, $10.50 p 

inch bbl., $13.00. 4% in. bl a 
Double Action, 41 calibre, 216 to 6 inch bbl., gil. 20. 

38 2%4to6b “ $10. 
Single - Army, 45 calibre, 434, 5%, and 6 inch 

bbl., $12.00. 
Single Action Army, 44 calibre, ‘‘ Frontier,” 434, 54%, 

and 7% inch bbL., $12.00. 
New ‘Line, = calibre, blued or nickeled, *% .00. 

00. 

$2, 38 and 44 cal, 
$2.30, net, 
6 in, bl. 

AMERICAN BULLDOG REVOLVERS. 

30 2.00. 
22 half or full aii 2.10. 

ola Model, 22 calibre, by the hundred, half or full 
plate, $1.50. 
Be Deringer. 41 calibre, per pair half or full plete, 
$5.50, 

32, 38, 44 cal., Axle Grease, American Bull Dog 
Frazer’s (2-lb. tins), per ZTOSS.- 0. eres eee eeeeeeee eres $18.00 

Double Action 32, 38 and 44 s ee SR aa re ore rer ree 12.00 
calibre, 24% inch barrel, $1.60; 2\ in. bl., Discount, 25 and 5 4%. 
Double Action 32, 38 and 44 Dixon’s Everlasting, boxes 1 1b., per doz een ee $1.20 
calibre, 44% inch barrel, $1.85; - = RR OE 2.00 
Double Action 32, 38 and 44 $1.60, net. 
calibre, 6 inch barrel, $2.10. 

Lovell, Tracy & Co. 

English coach axle 
Assay Furnace; 

Hydro-Carbon Blow-Pipe Assay Furnace. 
No. 2, Muffle Furnace 

taking C Battersea Muffle 
8x434x3in ip seu pasuenee $10.00 

No. 3, taking F Muf- 
flo, 10xOxé in........... 15.00 

No. 1, Crucible Fur- 
nace, taking Battersea, 
U or Colorado B Cruci- 
ble, 4in. dia. 54% deep.. 4.00 

No. 2, taking Batter- 

F. & W. British Bull Dog revolvers, 32 and 38 calibre 
2% inch bbl., $1.80. 

F. & W. Automatic revolver, 32 and 38 calibre, 344 inch 
bbl ..$5.50. 

H. & R. Automatic revolver, 32 and 38 calibre, 314 inch 
bbl., $4.75. 
De fender re volve rst Single Ac ‘tion, 22, wood handle, 65. 

22,rubber ‘* 70. 
32, wocd - 85. 
32, rubber “ 90. 

grease. 

Regular wooden 

boxes per gross, $8.50. 

Axleine. 

Remington Army revolver, — Action, 44 cal., 
frontier cartridge, 534 inch barrel, $6 
Remington Army, revolver, Single Action, 44 eal., 

Decorated tin boxes, per gross 

sea E, round, 5 in. dia., 644 deep...............seseees 5.00 
frontier cartridge, 714 inch barrel, $6.00. Blow-Pipe No. 1, with half gallon tank, made of $12. 

Remin gton Double “Deringers, 41 cal., rim fire, $4.05. plain, strong sheet metal... ‘galion tank, made 
National Deringers, 41 calibre, per pair, half or ful eniandy do Seatac & Beare a Seen ero 23.00 

pan, SO. Blow Pipe | No. 3, with one gallon tank, otherwise enue Special prices on quantity, and 
NIG IR PUIG Bi ciao 5.5 key 50s 6 v5.00 550 coenen nese 554s Osn ngs < ae ‘ 

ew Police, oon Scales, blued or nickeled, % “¥ Blow-Pipe No. 1; Muffie Furnace No. 2, and Cruci- ; 
33“ din, “ ‘“ 7, - RNIN <0 ona such an sconviacnots cba nekekene 32.00 goods in large packages. 

Blow-Pipe No. 2, Muffle Furnace No, 2, and Cruci- z 
Bla MMMRORINS IE Bo <5 cssceateckscssconkeseecsssesuke 37.00 

MARLIN AUTOMATIC DOU t ACTION SVOLVERS, C DOUBLE ACTION REVOLVERS Axes, ete. 

32 and 38 cal., 314 bbl., $10; 25 and 10%, Shingling Hatchets. 

1. 2. 3. 

Collins’, $4.75, $5.25, $5.75 doz., dis 
107. 

Peck s, $8.00, $8.50, $9.00 doz. dis. 

Ryder’ s, $8.00, $8.50. $9.00 doz. -, dis. 

Stave Jointers. 

Single W hee Bger Keg Stay e Jointer, ¥ to 22 in. 8 8 $190 
Double “22 8 8 330 
nese Wheel Half Barrel “ - = 4 “30 8 8 275 

: Double ‘“ - 24°°30“ 8 8 440 
Single ‘“ Barrel fe m2 = 36 ‘* 8 8 330 

Claw Hatchets. Double “ = fe “3s “* 8 8 50C 
Sages 4 Double Independent Barrel Stave Sainte with 

Cae. $5.25, $5.75, $6: 25 doz., dis. Wheels, on separate shafts, but suspended in 
fe LS OS a err 8 8 520 

Peck’ 8, $9.00, $9.50 $10.00, doz., dis. ones Wheel Barrel Stave Jointer, x to 38 in. : ; = 

This revolver is made in the best manner, and is equal Ryder’ 8, $9.00, ae it > Ghe market ses Sith & Wesson cartiiges.| ig” #6 #20, $1000 don, din 5 ncesuccnshenemmensenea en 
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Bellows. 

Miner’s Bellows: 24 in., $8.50; 
26 in., $9.75; 28 in., $11.00; 30 
in., $11.25; 32 in., $13.50. 

th 60 and 5x dis. 
Standard, each: 18 to 24 in.. 

$10; 28 in., $12; 32in., $14; 34 
in. $16; 36 in., $18; 38 in., $20; 
40 in., $ ; 44 in., $92. - 

Ss. 60 and 5% 
Hand Bellows, per doz.: 6in., 

plain, $10; fancy, $20; 7 in., 
plain, $12; fancy, $24; 8in., 
plain, $14; fancy, $28; 9in., 
plain, 10 in., 16; fancy, $32; 

18; fancy, 355. 
50% 

piain, 
dis. 

Belting. LEATHER BELTS. _ 
Standard Manufacturers List. 

Single belts per foot. 
Width. Width. Ww idth. 
: eS ee 10 GIBGR... 6.600 ie 2:84 
BOR wiseces ee) eweewane oe a = 
Be Nidnsanes Be tO nscnnveus 1.02 22 “ 
. 3. 115 3 . 
= i i ae 1.29 24 “ 
BiG. Scccssaes BREE exncacane 1.42 26 ‘ 
Be asconwane MEE wvccdsaes 155 
We dcesecces EE cogacewed 1.68 30 “ 4 
te pereaehaas We eS eccvwceed Lae ae De 
Deo ewan amen AS ener ee ae aces me. 
4 Meer: i eee BIE Oe acsec ceva 
Be co oer oe ene saison ee  icavusss 6.48 
BO ee cae ee  ccsaacase excess 7.10 
De ee ees We cares areas 0s 7.80 

Double belts twice the price of single. 
Discounts of Newark Leather Belting Co. 

Dis. single and double belts, cemented, 50 and 5%. 
Dis. single and double belts, riveted and cemented, 50 

and 5%. 
Dis. single belts, 

proofed, 50%. 
is. double belts, 

proofed, 457. 

cemented and lacesewn, water 

cemented and lacesewn, water 

GASKETS. 

Corrugated Copper. 

Price, 2 cents per 
square inch, less 3) per 

# cent. discount for home 
trade. 

Less 60% discount for 
export trade. 

Bol ts. 
Philadelphia Tire Bolt, with forged nuts. 

Price per hundred. 
Condensed list. 

Length) 1-8 | 3-16 | 7-32 | 1-4 | 5-16 3-8 

1 | $150] $1.50] $1.50|........|........ Ree 
2 150 | 160] 1.85 | $2.95"|"" $3.05"|"" "$5.00 
Bea | 1,90] 225|- 275! “365! 5.80 
Be te is ene cee ee, 3.25 | 4.25! 6.60 
Re eins eden ext casncy tiamoneaal 4.90 | 7.40 

Fractional sizes, intermediate prices. 
Discount 80 and 2 4%. 

Common Carriage Bolts, price per hundred. 

3-16 | | | 9-16 
Length. & | 5-16) 38 | 7-16 | 12 | & | 3-4 

1-4 | | | 5-8 | 

t \ | | | | | 
tO foreeeee| $1.35, $1.60) am a0 $3.80) $7.50 
Rsaswciinnis 1.45, 1.75| 2.30) 3.10) 3.80 7.50) 
adanieahasd 1.65, 2.05) 2.70) 3.60) 4.44° 7.50) $13.50 

Di ncuancoeens | 1.85, 2.35) 3.10) 4.10) 5.08 8.50) "14.90 
Ricgbswanaies 2.05, 2.65| 3.50, 4.60) 5.72) 9.50) 16.30 
i ehiakiongntt | 2.25) 2.95) 3.90, 5.10| 6.36 10.50| 17.70 
Tasieiai genes 2.45, 3.25, 4.30, 5.60) 7.00 11.50, 19.10 
Rcspceime 2.65, 3.55) 4.70/ 6.10! 7.64 12.50 20.50 
RAS 2.85, 3.85) 5.10/ 6.60 8.28 13.50 21.90 

| er 3.05, 4.15! 5.50) 7.10 8.92 14.50) 23.30 
Diacenamecks’ 3.45, 4.75) 6.30, 8.10 10.20 16.50 26.10 
eee 3.85, 5.35) 7.10 9.10 11.48 18.50, 28.90 

Metta 4.25| 5.95|_ 7.90: 10.10 12.76 20.50, 31.70 
Fractional sizes, intermediate prices Dis. 75 and 10<_ 

Philadelphia Carriage Bolt, price per hundred. 

Length 3 #15 | 5-16 | 38 | 716 | 12 

linch. $3.00 $1.00 $5.90 $7.40 | $9.00 
3 3.40 4.10 5.00 | 7.40 | 9.00 
;* 3.30 | 4.70 5.80 | $8.20 | 10.00 
4“ 4.20 | 5.30 6.60 | 9.00 | 11.00 
.* 4.89 | 6.00 7.40 | 9.80 | 12.00 
6 “ 5.40 | 6.60 8.20 | 10.60 | 13.00 
Be bo caked 7.30 | 9.00 | 1140 | 14.00 

rh swasale 7.90 | 980 | 12.20 15.00 
Bee Lo aces 8.50 | 10.60 | 13.00 16.00 

Be el cntssecensteoer eee 11.40 | 13.80 17.00 
Oe ee Nena | sideatanns 14.60 18.00 

Brick Machinery. 

BENNETT BROS. & CO. 
Heavy Steam Power Ma- 

Si tdecches waa Sees $525.00 

Horse-Power Machines.. 300.00 

Additional Horizontal 

Ee Scicscgewvicc” ss 225.00 

Brick Moulds....... $2.59 to $3.00 

Brick Trucks..... 5.00 to 13.59 

Brick Barrows...... 7.25 

Brick Barrows with 

a” See 8.25 

Sand Barrows, steel 
Mas vékeanesce adue 6.50 

Jeffrey. 
6 feet unaercut........ $1500 | 5feet undercut........$1400 

Jetfrey Power Coal Drills. | 
Air feed drill........... $275 | Screw feed drill........ $200 

P 

Cc 

Clay Working Machines. Cocobola_ Ebony Bone 
handles. handles. handles. gross pairs. 

28.00 29.35 38.00 2 . 

eS 
30.00 38.00 ““ “ 

: Af — sai 
28.65 30.00 38.00 = ” 

Discount, 10%. 

Cork Pullers. 37.35 38.70 50.70 sas e 

The Samson Cork aes 
40.00 41.35 53.35 ” a 

uller, per dozen, $12 net. 

ier 5 - Hard rubber handles, 5.75 per dozen pairs. 

Crucibles. E. H. Sargent & Co. ; 
J Battersea Crucibles, Triangular. { 

Height. Width. Crucibles. Cove's. 

— er E yyy — Solid bone handles, 4.80 per dozen pairs. 

4 334 0.80 0.50 
3% 314 0.60 0.49 
314 2% 0.45 0.49 

2% 24% 3 0.5 . ’ os ‘ 
ayy, 21g oa He Celluloid handles, 7.25 per dozen pairs. 

Witciees 134 1% 0.20 0.30 Forks are made to match all above patterns, with 
Battersea Muffles, any size, made to order. either three or four prongs. 

See Illustration in advertisement. Discount 25 <. 
Long. Wide. High. Price. : 

No. Inches. Inches. Inches. Each. BUTCHERS’ KNIVES COCOBOLA HANDLES. 
Beacon td ent 7 3% 24 $§$ .wu]- —— ——— or Con — 
bea easdanal soeele naan een ee 7% 436 2% 75) 4and 5 5% 6 64 7 8 9 0 
SLRs Aes Asia Be 8 434 3 95/44 in. m in in in, ing inn in. in in. 

Ro eos Achiaameee, 8% 5 34 Lol 1b... a tae agen 
Kipisid alnwn -dateeatbiatontaaaires 9 5% 354 1.15 
Bue seca hatendnwoaenowe Ta 10 6 4 1.25 
Doc ee whekhe aeneacewiees ll 4 3% 1.90 
De cccudee eal 6cebe seaman 10144 544 3% 1.00 
cixsunohexnacdieea tats 12 6 4 1.25 

Pier Ge - -—3- . ieee 1.50 
Export discount 15 4. : 

utlery. eee 
(Tommins & Adams.) ; ee 

TABLE KNIVES AND FORKS. 

1.15 120 1.30 1.40 1.70 1.90 2.35 3.00 3.70 5.35 

CC i= 
Japanned iron handles, $10.70 per gross pairs. 

Cocobola Ebony Bone 
handles. handles. handles. 

10.70 12.00 15.35 

6.0 

gross pairs. 

3.00 3.50 4.25 5.0 7.50 

4.70 16.00 18.70 : ** medium size. 

N35 = 18 no 0 full size. 2.45 2.70 2.95 3.15 3.45 3.70 435 5.00 6.00 825 

CO—>— Kt = ee 
17.35 8.70 21.35 «  — medium size. ; 

20.00 21 35 26.70 “  “ ~ fall size. 2.10 2.20 2.35 2.50 2.80 3.40 4.35 5.30 6.85 
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4.10 4.25 4.40 4.80 5.30 6.06 7.75 9.50 12.50 ‘ | 
PRUNING SHEARS FOR LONG | 

HANDLES. 

$30 per dozen. 
Discount, 35%. = 

2.00 2.15 2.306 2.35 2.70 3.00 3.50 SPOONS, FORKS, ETC., BEST PLATE ON HARD WHITE | 
METAL. 

Tipped Tea | 

Discount 25 and 10 ¢. 

HUNTING KNIVES—EBONY HANDLES. 

5in. Sin. Gin. G6Kin. Tin. 8in. Qin. 10in. 
Per Dozen. 

Spoon. 

Spoon. 

—-—®5 oz. or extra plate—~ 

Discount, 60 and 5< 
Spoons and forks, German silver, tip ed pattern. 
Tea ome. — spoons. Medium forks. 

22.50 45.00 45.00 per gross. 
Discount, 60 ¢. 

Spc ons and forks, made from brass, and silver plated o 
a coating of hard, w hite nickel. 

Aesthetic medium fork. 

3.00 3.30 3.55 4.00 
Discount, 25 and‘10,¢. 

2.55 2.70 

Per Dozen. 
Putty knives, cocobola handles 

| 
Table spoons. 

15.00 
Discount, 30 and 5 7 

Children’s sets on ened 

Medium forks. 
15.00 per gross. 

Tea spoons. 
7.50 

Putty knives. cocobola handles. 1.50 

he e S § 5 8 = é 0 

Seat heee ee 3pes. 4 pes. 
Leader pattern, as per cut....21.00 24.00 doz. 60 and 5% 

5 Aesthetic pattern, as per cut.. 5.75 7.25doz. 30 and 5 < 
TAILORS’ SHEARS—JAPANNED OR NICKEL HANDLES. 

Peg Per pair. 7 |, SAFETY AUTOMATIC BURGLAR 

weet ne ee t ° a > 
12% in , - . ALARM AND Door FASTENER. 

SRERSsvcanaweaeees o 2 70 . 2 y . 
SEEN. ...<.c. cc 9, “ 2 REQUIRES NO WINDING UP. 

BO csi ccc cccoe 10.00| |é ha ; 
one 11.00 9 Per doz., $24. Dis., 407. 

SEES MOO os ciwncvanssvsnske 
Discount, japanned, 60 ¢; nickle, 45 <. 

explodes two caps 
BENT TRIMMERS. 

Per dozen. 
sion and rings alarm bell. 

Dee. cece 13.00 | 10 n..... 27.00 
TaD cosas Ss SOOM... 6 30.00 Cutters, 
Sin .. “17,00 | 12 in Seer 33.00 
9in . 22.00 | FEED. 

STRAIGHT TRIMMERS. 
Per dozen, 

BOR Kinncecae 12.00 | lWin.... . . 25.00 
.. BOM, pceeces 14.00 | llin........ 30.00 

Bk cté secu JO ae 33.00 
DORs caxckocue 9.00 | 

LADIES’ SCISSORS. ; jbet tb ini — - 

Per dozen. sii No. of | No. ength & Length in inches a 

gion MIEN, HR cutter | enives, ROH“ feed out | 
5M in....... 10.50 | 7in......... 13.00 ~ - ————_ -—_ —_|—_ —_ 

1 2 64% ly, 4% and 1 | $18 00 
B ae ae 2 2 WY 4. 4 and 1% 21.00 

PAPER AND BANKERS nel i 2% 1 7% 5. % és 1Y¥ and 13 34 | 21.00 

9in...18.00|13in....3.00| 3%] * ea | Ye, ye 9% and 5 | 
10 in. ..25.00| 14in....42.00} z ac 14 ; | a 4 
11 in...27.00 | 16 in... .54.00 . > 72 ne | 
12 in. .32.00| 18in . . .20.00 4 1 10 %- 30.00 

4 2 10 é | 33.00 
5 2 1 of % } Qn 

BARBERS’ SHEARS. 6 es 7 TS 6s 4 es a 

Per dozen. | 6% 2 11 ve. sf Li Y, and 2 | 45.00 
74 in...... 05.001 Oin........0+ = 4 2 | le Ts: °4, 14g and2 | 60.00 
. wie oweves as 9in...... 20. 76 2 13 te: 4, 14g and? | 60.00 

cae ee J 10 2 = Ts: 245 144 and 2 80.00 
12 2 20 . 34. 11g and 2 | 10000 

BUTTON-HOLE SCISSORS. : 11 2 | 1 Ye, 84. 137 and2| 45.00 
13 2 13 ta 3%, 1144 and 2 |, 60.00 

5 and 5%in., 14 00 per dozen. 16 2 16 ts. 8%. 1%f and 2 | ‘ 80:00 

20 2 20 ts: 4. 144 and 2! 100.00 Discw mnt, japanned, 70 and 

No. 1, $36 per dozen; No.2 

Perfect Tea 

Leader Tea 

Perfect and 
Tipd. Oval. Leader. 

Tea spoons. ....4.25 4.50 4.75 per doz. 
Dessert spoons.7.50 8.00 8.50 
Table spoons.. .8.50 9.00 eeened 
Cotfee spoons... .4.25 4.50 naa 6S 
Dessert forks. . .7.50 8.00 —_— = 
Medium forks. .8.50 9.00 CU 

The slightest push on the door 

in succes- 

n 

10% nickel, 60 and 10% The knife arbors for all sizes are 1 made of machi 
5 ery steel. 30 per cent. dis. 

PRUNING SHEARS. VEGETABLE—GALE’S. 
1 B., 9 in., 24 per dozen; 2 B., 8% in., 21: 3B., 73/in.. 9.80 Weight of | Will cut) > 

1; 3 B., 734 in., -9 Size. Bounds |e hour. | =f 
| Pounds. | Pounds.| ¢ 

No. 110, No. 1%| 20 | 1,500 | g12 
; No. 244 32 «=| 1700 15 

10 in., No. 34| 32 | 1700 | 5 
No. 4 | 42 | 2.000 18 

$30 per No. 5 50 | 3,000 | 25 
. No. 10 6 | 8,000 35 
somes 30¢ dis. 

Drill—Portable Hand Rock. 

Price, $225. 

Dis., 20%. 

Duck and Twine. 

22-inch, Hard, Medium and Soft. 
Weight Cents, Weight Cents, 
per yd. per yd. | per yd. per yd. 

No. 0... 19 02. 35 | 6... 13 oz. 26 
A... oe 33 | i... a 25 
cs ae 32 Coo eee 23 
5a: 30 ... 2" 21 
Roose 28 | 2... -— = 20 
db. — 27 | 

Ravens, 28%-inch.—Eight ounce, 15 cents per yard 
Ten ounce, 19 cents per yard; twelve ounce, 22 cents per 
yard; Fifteen ounce, 27 cents per yard. Dis. 25 and 1%. 
Cotton Sail Twine.—Three-fold and upward, 17 to 20 

cents per pound. Dis. 3%. 

Electroplate.—Babcock & Co.’s. 

Dis. 60 and 2%. 

CASTERS. 

1,200—Dinner 

Dinner Casters. 
No. 1,200. 174 in. high, $8.00, quadruple plate. 

232—Breakfast. 

No. 80. 17 in., $6.00, quadruple plate. 
No. 140. 16 in., $7.50, 
No. 830. 16 in., $5.00, " - Plain, 50 cents less. 
No. 25. 16in., $4.00, double plate. 
No. = 16 in., $3.75, 
No. 15 in., $3.00, Pr 
No. 1348, 14% in., $2.00, single plate. 
No. 19. 1416 i in., $1. 85, 
No. 49. 14° in., $1.7 _ 

“ 

reakfast Casters. 
$231.10 in. high, $4.00, 

quedraple plate. 
No. 232. 12 in. high, $6.00 
quadruple plate. 

No. 13. 12 in. high, $2.25, 
double plate. 

No. 12. 10% in. high,$1.75, 
single plate. 

CAKE BASKETS. 
Quadruple Plate. 

No. 448. 7in. =~ 1 
$16; gold lined, $ 

No. 690. 7% in. ay 
chased, $7; gold lined, 

No. 686. 6% in. 
chased, $4.50; 
lined, $5.50. 

No. 681. 6in. high,chased, 
$3; gold lined, $3.50. 

BUTTER DISHES. 

high- 
gold 

26. 11 inches high, $5.50. 

7 inches high, $5.50. 

. Sinches high, $1.85. 

744 inches high, $2.00. 

Discount. 

CHILD’S SETS. 

No. 902. Satin 

lined case,cup, 

saucer, knife. 

fork and 

spoon, $2.25. 

No. 41.Cup, gold 

lined, in fancy 

case, $1.15. 

No. 43. Cup and 

saucer, gold- 

lined, fancy 

case, $1.15. 
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: FLAT WARE. Farm and Plantations Mills. A Z 
Calla Lily, Empress, Windsor and Olive Patterns, 18 Pe: =o Driving | Revolu- | Length of paste ahi Cent Nickel Silver Base. = { pulley. tions per| belt above pin Price. 

Ex tra I Double Triple ‘he ey i minute. floor. veelame 

Diate, p ate, p ate, wx 54” 400 to 500 hae PRN, 22 

- per doz. per doz. per doz. 14” x 614” 3 7 | 2600 th. 00.00 * 
ze ae... dGsacsseotaun “75 00 $7.25 14” xX rig” 350 to 130 18 | 3090 th 630.00 

Table spoons.................. 95) 12.50 11.30 = xa te = aia | ee “ 
French coffee spoons......... 4.75 6.00 7.25 
sane or nut ane See as 24.00 30.00 36.00 
ar spoons, small ............ 4.75 6.00 7.25 Flue Cl 

Dessert forks ................. 8.50 10.50 12.50 er Hurley's. “Automatic Steam 
Medium forks ................ 9.50 12.00 14.50 : — Flue Cleaner. % 

TI 635s 0nsssenscese 7.00 9.00 11.00] SZ) . 3 | : 7 B F 
Sugar OER tM Scisccenier's 9.00 11.00 13.00) $5 | gn | Se | 22g = | ; 
Sugar tongs ooo ooo 25.50 31.50 37.50| 82 | 85 | °= | Capacity | 622 | & | ¢ Outeide - With 
utter knives, twist or re- qa, | 26 | SS per hour. | >&5& o po 7 diam. of hose Best 4-ply steam 

nVersed handles Bee ka 10.50 12.50 14.50} 5° | £2] #F | eas | t | & No. tubes. a. Globe Valves. hose. Per foot. 
Nut pieks.......00.0 0002. 4.75 6.00 UE ores ecberrtees Lattertesceaties hr eee Yeto2 %. > Senate & & conte. 
jon — engraved blades. 42.00 51.00 60.00 [H. P. . | | ore a 2% = —e 2 oo Soup ladles ................... 48.00 60.00 72.00 | 14 in. 2 to 4| 9x5%4/4 to 14 bushels 600 to 1200 370 Ibs. :---- Jes ee eee 34 87 cents. 

wo. ag TOREE Dasues | 18 in. 4to10i11x 6448 t040 bushels 400 to 700 |G Tbs. 5. BM to 4% 10.00 144 2.90 ego 
No. 144. 1. high, $3.5 - oo i ‘ i = 

— po tol pe raga = —_____The Dixey Mill—Suiff Spindle Style Dis on aan ee tn, oped to’ lbs steam. 

No. ee - ie $4; ac- | Weight. rt | ot 2 — 
nom e colored glass. : | Power. |Capacity. | © |_| 28 | No. 2c, weight, 155 Ibs. 21 x 27 hearth......... $42.00 
No. 146, 1244 in, high, $9; hand | T iioneitee| Men a 7. ae 7 * iin. diam. hearth... 2. 27.00 
ee on R \Pulley.|Geared| & |5 | = a ae |, 24.00 

No. 156. 1236 in. high, $6; hand | -—| each teen ee Sar ae et ". 30.00 
ecorated glass. 18 | 4to GH.P.| 8 to 25 bul 560 Ibs 650 |$130|$165 aa ee 6 . 18.00 

22 | 6to 8 “ |12to 30 “| 800 “| 1000 |°165) 200) aoe a Ch” 16.00 %6 | 8tol2 “ |16 to 40 “|1100 “| 1500 | 185) 220} Dis. 607. 

fNo. 145. 

TEA SETS. 
No. 255. 6 pieces, $35, quad- 
ruple plate. 

No. 391. 4 pieces, $23, quad- 
ruple plate. 

No. 1847. 6 pieces, $42, quad- 
ruple plate. 

Flouring 

Mill 

Machinery. 

Nordyke & 

30 0 tol5 “ [25 to 60 “ '1300_“| 1700_| 215) 255 

Flour Mills, 

E. P. Allis & Co, 

SS 

Gray’s pat.noiseless belt roller-mills, porcelain rolls. 

Marmon Co. S Ss s S| \8 8 Ss 
3 <3| | = | lg 48 e ige2} 1|8/ |8| 23 

———— on — = oe oe 
shipping So 

, s weight. S33 Ss | 3 s s s 

Roller Mills for Wheat Flour. Oe Oe) [eee polives aoe 
Prices of Double and Single Roller Mills. Length of 7}3,3,3 been), 6b Meech. , teeureanes 

re | eee belt \"-"~ fa © + xe I< . 
Size All |%Corrug.| All |S!agle machines. | above floor. (S32 Spud. «jes ee ones 

*| smooth. |4% smooth.) corrug. | Corrug. | Smooth. ie tae aa ae caa eigenen 
cual - oo = [pasa |} Pa} Ay | Oy & A 

6x12) $465 $475 WD of ccc || seadens Sod Setet| | td | | oles ad ot 
6X16] 515 535 me i | ee ass Sine Fe) eee 
6X20) 565 575 ee B erayed KES SUS] | a |g] a8 xis 
7X14) 515 525 Mae Ti eee eens cae. lar |.!| «12 « 7. ao 
7X18} 560 570 Met cians b> Bical Ss 2 ee ee Re ee | ee 4 
7X24, 635 645 ee Oh coos Pees < Moers) oe: [ett oe | Lae om om 
9x 18 625 640 650 | $350 | $335 Sen) i—=—| § j—-| § | 
9x24} 700 720 735 | 390 | 375 . S3314'S8 18|/8 |2 8 88 
9X30! 785 810 830 | 440 420 |Revolutios [S@®*|&) = | £| % giz = F 

SS SS =————— | per minute. Se; g| 2 1a|/ 8 /si8 $ & 
s3\2| 312/32 \F 8 

20-inch New Era Mill for Wheat, | — BRE 5 |8 | 818 is Fe = 
Corn, and Middlings. Bs $$3/°, ¥ | 2/ F |3lS = & 

Size. Power. Pulley. Capacity oS Xxx/S] x | 3] x 1B x xX xX 

Inch. H.P. Inch. Bush. A= eee) 8/918 [Sl & & 
20 4to1l0 14X7 12to40 —— —— Fj] oi | 9/2 a5 

rs °2SS/ 9 = bo - leg |> > > 

Speed. Weight. Price. Width, § [°=5/9/ & iS | SER RF 
Lbs. _—__— 335} 4) » ||» |S |= oe « 

500 to 800 660 © $150 Length eesizel/e isis /] | & > 
batt Sos | ch > | _ -_ = 

— See | o |F | & | |e & & 

Height. FSS) | & | Seo 
a } i j= -_ _ 

-- a eee ro ae io i 
ease : moa ee eer 

wn 68: | : | . >8 -9 :9 
= j=: | ° 12 me 

B |B: = Dee ie 
e |as:| (i.e cm cece 
fe weer | a La Se ae 
= eo | = | = Isgaans 

A. hex) |X] 1) eee 
B ISee | & = oe 

fa a se for grinding corn, feed, rye, ete, 

;|Grinding ca- ; A 1 
s pacity. Weights. Geared mills. | 

oe” Me ee ae lZiaid4 
8 5 a Size. | 2 | S > 
2|, Corn, | Wheat | 2 Dou-| & Mor- } cae = g 
3) bu. per|bu. per) 3)|Sing’l ble by Iron | tise = } = 

9| hour. | hour. g| gear. | gear 2 | wh'ls. | wh'ls. | 

S 3 3 
| = | A ie 

ssa snl cada aman cetacean inte cineca inainainanaeey ceil acini | 

18] 8to 10|........ 4| 550! 625|$130| gi6s | gis0 |6” x 12”....4’ 67/3 5”2' 7” 
2010 to 12)........ 5| «00 | 700| 140) 175 | 190 Doe Tr 
22:12 to 15}........ 5} 700 850 | 160; 190 210 19” x 14”...|5’ 8/3’ 103’ 5” 

24\15 to 18|........ 6} 900 | 1050} 175| 210 | 225 | Eases 
26 18 to 20} 8 to 10| 8| 1200 | 1400 | 185 225 950 19” x 18”...|5’ 8'’|4’ 9/3 5 

30 20 to 2510 to 1210} 1500 | 1700| 225| 265 | 290 owe Soaks 
36 25 to 3014 to 17:12) 1800 | 2100 | 315 355 | 380 19” x 24”...|5 8715’ 613 

42 35 to 40.19 to 2115. 2000 | 2300! 390! 435 | 460_ | 

Riveting Fuiges. 
Bellows, 18 in.. 20 i 

$8.00. $10. 
20 # dis. 

Fruit Evaporator. 
No. 1. Evapo : 

No. 2. Fruit Drier and Baker, with 
Bleacher attachment. 
225 — _ 
apples per day; 
wie, LW; ft. high; 12 thays, 
22: 40 square feet drying surface. 
Complete... .-. 

No. 3. Capacity, 
day 

No. 4. 
OBFnc so. casas ccocncccwseseccesedecew 

No. 1, $3.00; No. 
N 

No. 1, $4.00; 

No.1, 18 in. bellows, $20; No. 2, 
20 in. bellows, 25; No. 3, 22in. 
bellows, $30. 

20% dis. 
‘ Stationary. 

» 27 in. bellows, $21; 30 in. bellows, 
in. $25; 33 in. bellows, $33; 36 

bellows, $45. 
2n¢ dis, 

n., 22 in., 24 in., 
00. $13.00. $17.00. 

Light work, 12 < 17; height, 15 
in., $16.00. 

Same, with Hood, 12 x 17; 
height, 28 in., $20.00. 

Bridge, Boiler or _ Railroad 
work, Pan, 17 X 19; height, 
29 in.; Fan, 8 in., $27.00. 

Same, with Hood, $30.00. 

Water Tank, $4.00 extra. 

Iron Fire Ring Round Tuyer2 
$1.00 extra. 

50 # dis. 

rator 

bai. a 
Capacity, 5 to 7 bushels 
oy 24 in. deep, 26 in. 

22 

$50 

Dis., No. 1, 3 and 4 = 20%. 
= 2 = 30% 

Boxing, extra: _ 
2, $5.00; No. 3, $7.54; 

12.50. 
y York: 

No. 3, $12.00 ; 

o. 4, $12. 
Freight to New 

No. 2, aad (0. 2, $6. 
No. 4, $ 8.00. 

Glass Tube Cutters. 

One Arm Carrie 

Glassware. 

Nappy, 4}4-1uch. 
7-inch,, per doz., $3 

s Rotary Cutter Price, $2.50 each. 

6-in. bowl and cover, per doz.......... $3.25 

7-in. eo  ) «wwseemene 4.50 

8-in ON haacenu ren 6.00 

9-in Sy ee 8.00 

7 t | deneecqen 10.50 

50c.; 6-incn., per doz., $2 , per doz., 
doz, $4 ; 8-inch., per 
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Cream Pitcher, 1 pint, per doz., $1.25; one quart, pe 
doz., $3.5'; 3 pints, per doz., $4.50. 

Pint Pitcher, per doz., $1.50; quart pitcher, per doz., 
$2; % gallon pitcher, per doz., ‘$3; 3 quart pitcher per 
0z., $4.50. 

“The Union Mill.” 

Buhr Stones | 
Diam. | Face. 

| 

12 in. 8in. | 64 in. 
16 “< 9 ee \ 7% oe 

Klange Butter and Cover, per doz., $1.75. : wm Sack- eet 
Water Set, per doz., sets of bo yieces ©7450, _. Capac ith-!y,,; ing oxtra 

: a eens ity in Speed out ‘with Eleva- Metal 
OWE! B’sh’s It | tor, Bubrs 

| Extra | 

8 to 10 12 to 30 12 200. to 1500 $90.00 $105, 00 $15. ° $1.20 pair 
10 to 15 20 to 50.1000 to 1600, 160.00, 178.00 17.50) 1.50 * 

pei gyeeeenee — 

Hammers. 
H. Cheney Hammer Co. 

Adz-eye Hammers. —Per Dozen. 
Cheese Dish and Cover, 8 in., No. Weight. Weight. | 

ber doz., $4.50. 5. Round. 1 Ib., “Loz $9.00 1 716. Round. 13 02 . $8.00 — Water Bottle, per doz., 7 Vi 850 8 pas: 750 | 

Adz- ~ey ‘¢ Hammers.—Per Dozen. 
No. 17. Octagon. weight, 1 lb., 4 oz .$9.00 
Adz-eye os rs.—Patent Nail Holder.—Per Doze n. 

Ind. Salts; per gross, $2.09. Assorted patteruc. 
4 Bottle Castors, per doz., $7.50; 3 bottle, per doz., $4.50. 

No. V eight. No. Weight. 
33. Bell- face, 11b., 4 0z $9. 50 F 35. Round h. o 4 0z $9.50 
34, 1lb Peete... Baa snns 9.00 

Adz-eye Resciam. —Bell Face. ites aaa 
No. Weight. No. Weight. 
37. 1 Ib., 4 0z......$9.00 | 38%. Se eeR css cwkues $8.00 
Ba, Mele ccccut te ans, 28 8.50 | 3914 Fa oto 7.5 

= Farriers’ Hammers.—Per Dozen. 
Berry Dish, 414-inch , per doz., 50¢c.; 10-inch, per dink $4. | No. Weight 

Butter - Dish and Cover, per doz., $1.25. 55. Adz-eye. Octagon. OOS... $7.75 
Butter Dish and Cover, per doz., 75c. 56. = FOB icsciss 7.50 

57. Plain. i Ess niwne 6 25 
58. Plain Brad. OWE: aac 5 50 
60. Adz- “eye, Round Head. PMs caus 7 50 
= ve Octagon. Boston pattern i eee :. a 

No. Ww ieee No. W eight 
90. MB sucicesnese -00 nab. 42:08... $13 50 
90%. 31bs.,8 0z...... 19.00 95. RON co SvasaeweKs 12.50 
91. 4lbs.,4 oz ..... Bee Be EB OB ce cecccccss 12.00 
92. 7 ee 16.50 97. Oa 12.0€ 
2%. 11b.,12 oz...... UY ee eee 12.06 

93 1lb., 8 0z 14 50 
Discount, 35 and 5 per cent. Net Cash, 30 days. 10 per 

cent. Cash, 10 days. Cases at Cost. 
Candlesticks, per doz., $2.00. Glass Slipper for Flowers, 

po re bs at. slipper an and =, «i doz. 7 SL a 
aré ) per doz., $2.50; 46 gal., per doz., $3.25; 7 . ‘ 

34 gal., per doz., $4: 1 gal., per doz., °S: hs gals..$9:3| Hand Carts No. 0 42 wheel, 1 in. tread, Lin. axle 
gals., per doz., $i2. Pocket. ask, 1 pint, $1. box 48x28x10 deep, 

Tumblers. m . 10.50. AZ 
coins 17g 0z., per doz., 50 cents, No. 1, 36 wheel, 1 in. 

~ 3“ “ 75 (8 tread, % in. axle, box 
We 23x10 deep, $9.00. 

No. 2, 30 wheel, 54 in 
tread, 34 in. axle, box 
32x20x9 deep, $8.25. 

9 02., ner doz., $2.75. With Wagon-Seat 
Spring. 

' No. 6, same sizes as 
eek SopRthah SEE EOLA ER SEEDED SOA cab ah bnawonsanuseel $12.00 

PukSeeeebs sep beuwencabeacuune 10.50 
pheuhehen ckncnchabuad ums kne 9.75 

“Ww ith Third Wheel, Without ae. 
11 oz., assorted pat- No. 3 same sizes aS NO. 0.............0...ceecsceeeees $12.00 

terns, per doz., 30 cts. Zs ; SOME US Wah es n ae cucwacusceuaueses 10.50 
z . er RMP eine Cone can 6G eek AN ae cees 9.5 

91% oz., assorted pat- 
terns, per doz., 25 cts. 

1 oz. to 12 oz., nested 
for shipping, per 

doz. nest, $2. 

Goblets, banded, per doz.» 
65 cents. 

Claret to match, per doz., 
55 cents. 
Wines, 

50 cents. 
Cordials, to match, 

45 cents. 

AUGERS. 
Patent Adjustable Hollow. 

Cuts from % to 1%, pivoted jaws, graduated 
scale to 1- -i6ths, per doz., $60.00 

to match, per doz., Discount, 15 and 107. 

per 

Banded, open, 
Goblets, per doz., 50 cts. hollow stem. 
Claret, 50 se 0 EO ccecans 36 7-16 
Wine 35 Cc hampagne,_ per With bits.... ib. 00 12.00 12.00 

doz., $1.25. Without bits 8.00 8.00 8.00 
9-16 34 % 1 

% Pt. tumbler, per doz..55cts.| 14.00 14.00 14.00 16.00 16.00 
9.00 9.00 9.00 13.00 13.0) 

%Pt.mugtomatch, “ ..6 “| 14% 13% 1% 
20.00 24.00 24.00 

Goblet, " “« ..50 ** 114.00 16.00 15.00 
Dise -unt, 15 and 10». 

Spoon holder, cream pitcher, sugar, B“=NCH DRILL. 

butter dish to match. 
Adjustable bed ),ate. 

26% high drills to % in. hole, 3% 
run of screw. 

rice, each pea paiexs kee ssies oe $10. 
ee Sie cece nceeacce 3.7 

Sets of 4 pieces, per doz. List 

pieces, $3.75. 

“Daisy,” without Shaking) 
| 

Bolt, 170 pounds, 9 cubic 

feet, $40. 
Discount 

“Daisy,” With Shaking 25 per 
cent. 

Bolt, 185 pounds, 9 cubic , 

; feet, $48. Bench Vise, Steel Jaws, 34 in., opens 3 tas weight, 12 
' 3 lbs. ; list price, each, $4.00.; net price, each 
: 

Size of Pulleys | 

Diameter of |-———- —— | 

_ Rise of Diameter 
No. screw. High. screw. Price. 
20 414i in. 10 in. 2in $4.50 
25 616 * 12 ** : 5.25 
O 8ho “ _ by 5.7: 

: 11% “ _— ™ 6.50 

BARN DOOR HANGER. 

: in. er doz. pairs Evkceesveereanene $12.00 
ee "14.40 

Tr et ee eee rer .08 
One dozen pairs in case. 

Dis., 50%. 

BENCH HOOK. 
Patent, adjustable and rev —— 

List $9 dozen, 4 
Discount, 20 an 10%. 

BLACKSMITH’S TONGS. 
Swivel Jaw. 

“0. 1, 16 i in., per doz Se Chee high aaa Sse des Neue MeN eawaese $10.00 

8 Fe  sncvnnnny dese cienessovusneeescewsses 10.00 
Dis. 20%. 

CASTERS. 
Swivel Store Truck 

Yo. 20, japanned, 4 in. wheel, each gate 0D 
= ee i ass -75 

Noiseless turned wheel. 
. 30, japanned, 4 in. wheel, each..... 1.30 

. a 5 “* ai oe aaewe 1.60 
Discount, 25%. 

Store Truck, stationary. 

No. 50, 5-inch wheel, 14 inch wide, 
each, $1.05. 

No. 60, 5-inch,extra heavy, 14 inch 
wide, each $1.50, 
Discount, 25%. 

CLOTHES REEL. 
Extra heavy, gray iron, j jepeaeee. 
OS = Sear $15. 
Net ‘a 

JACK SCREWS. 
New pattern wrought iron screw. 

Discount, 40%. 

SCREW CLAMPS, 
Adjustable. 

in., per. doz sees $ 
santa 6 

” Pe 9. 
= e  eeeee 10. 
- ee 15. 
” Rae 20. 

¥% doz. in box. 
Discount, 20 and 107. 

CLAMPS. 

New Door Frame. 
3 ft. long, per doz., $8 list; $5 per doz. net. 

Malleable Iron Screw Clamps. 

Per Doz. Per Doz. 

$, 4, 5, 6in.. 46 doz. in box. 
Dis. . 6 
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No. 24, 3% by 8 ft. sticks, % by 2, 

yer doz. sets, $12. 

i: No. 26, 3 by 7 ft. sticks, % by 2%, 

hill ver doz. sets, $12.50. 

il] No. 28, 3% by 8 ft. sticks, % by 2%, 
Hil] »er doz. sets, $14.50. 

| Dis., 20%. 

WINDOW SCREEN FRAMES, 
Patent Japanned Corners. 

No.25, 36 by 36 corners and screws, 
without bead, per doz., $2.50. 
No.25, 36 by 36 corners and screws, 
with bead, per doz., $2.90. | 
No.35, 42 by 42 corners and screws, | 
without bead, per doz., $2.90. 

$3.30 | with bead, per doz., $3.30. 
cks % by 1 in. | Black satin stain, sti 

Dis., 20 % 

PULLEYS. 
Side, No. 45, Japanned. 

Inches... 1 14 2 2% 3 4 S: 
Per doz.. .90 1.00 1.60 2.40 3.50 9.00 15.00 

= 2inch and under, 2 dozen in box: 24%, 3 
jJand 4,1 dozen in box; 5 inch, % dozen in 
box. : 

Discount, 50%. 

PULLEY HOOK (New Floor.) 
Deep cut thread, forged point. 

% in. wrought iron, 8 in. long, ee 
ne 

WELL WHEEL. 
New pattern. 
Japanned. 

In. : 2 2 M.S 
Pr.d. 7.00 9.50 12.50 20.00 30.00 

Discount, 70%. 

HAY FORK PULLEY. 

New pattern. 

No. 15, 5 in. iron wheel...:...... per doz. 
25,5in. wood “ - 
66, 6 i 

4 dozen in case, 8 dozen in barrel. 

‘ 
n. 

No. 15, per dozen, $2 net. 

SHEAVES. 
Patent Common 

Turned and polished 
iron wheels,round cor- 
ners, brass pin, one set 

OD cain cieieles $1.50 
3 oeP va wands aerate 1.60 
Be SS tne varwakele 2.00 
5 Pema ge ecm s panes 2.60 

Discount, 50%. | 

SINKS. 
All 6 inch deep. 

14 x 20in....$1.50 18 x 30in....$2.50 
15 X 25in.... 1.75 18 X 32in.... 3.00 
15 X 27 in.... 2.00 18 X 36in.... 3.00 
16 < 24in.... 1.80 20 x 30in.... 3.00 
16 X 28in.... 2.10 20 X 3G in.... 3.70} 
17 x 30in.... 2.25 20 x 40in.... 4.00 
18 X 24in.... 2.10 

Discount, 60% 

SPOKE POINTERS. 

Per doz. | 
No. 1, points 1% in. diameter, 

No. 2, points 254 in. diameter, 
$15. 

Discount, 15 and 10. 

4 dozen in box. 

VISE. 
_ (Bench Vise, Steel Jaws.) 

[S 3% in. opens 5 in., weight 121bs. 
List price, each. $4.00 
Net “ Se cs ae 

Silent Saw Vise. 

No. 10., 10 in, jaw, per doz.... 
Dis., 3344%. 

| 3% in half dozens; Nos. 4, 44 and 10 in quarter dozen 
| and No. 20singly. Each hand : x 
| and packed in half dozen lots. 

1 Hinge pipe vise, 0 t 

| 1 Malleable pipe vise. 8.00 
| 1 Combination pipe and bench vise, 0 to 2 in. pipe...16.00 

No.35, 42 by 42 corners and screws,.| 12 

$15.00 | 

TO THE ENGINEERING AND MINING JOURNAL. 

Moore & Barnet Mfg. Co. ndia iuober Goods. 
? er No. per dz. gr., lbs. ) N DOOR SCREEN FRAMES. | - oO. Vee per dz. gr., “oe " seemasiie tata Co 

Nie ee S| RES: " F 
Patent Corners. i ve ee $2.25 70 i eondcctaats 500 290 

nvu. 

No. 22, 3 by 7 ft. sticks, % by 2,per| 2 ............. 3.75 2004 pace ae 1,423 
PS eee 11.25  _ 615, Combination 

loz. sets, $11. cetaceans ae 18.00 1,350) hand......... 5.25 85 
PO ese 24.00 1,675! 

4 Spot cash discount, 33, 20 and 2, f.o.b. 
Nos. 1, 14, 2 and 2% are packed in dozens; Nos. 3 and 

vise is put up in neat box 

i Ng 5k oes doc wc xos 
0 to 4 in. pipe 

, 0 to 2in. pipe 

Each $ 10.00 
20.00 

Discount, 507. , = ae 
RUBBER BELTING. 

Zply per 3 ply per 4 ply per 5ply per 6ply per 
WRENCHES. Inches foot. foot. foot. foot. foot. 

1 SGD, ciccaeds oeatica “classed asec ewna 
Coes’ Knife Handle 1% GO ecacocsa! Bocgipey “ecsceeen MeaSeesdca 

Wrenches. 1% 0.11 SaReeeSs | apes upsadadere smateue ¢ 
2 0.15 $0.17 Nera 
2% 0.18 0.22 WEE) vecceuca” caceeste 

| BLACK. 3 0.22 0.26 WU” ncntwado —Bueaders« 
| Size. doz. | Size. #® doz 3% 0.26 0.30 MEM ice trealas  ngecce’ 

Nc nid alent $9.00 | 15inch........ ........ $24.00 4 0.30 (0.34 O42 ce tee ees ae 
NE sien cing isu enus EN a nccigsxacmeniouts 30.00 16 os 608 OST seteeeee te eeeeee 

cia avaneenics SNE 04. 45ccaukaue 36.00 5 O36 OMB OBB eeeeee steer sees ped PORT Sr eener 1400 6 0.43 0.52 BA» icdadicn > sarteana 
7 0.51 0.60 CN ati. tn daene ss 

BRIGHT. 8 0.59 0.70 0.84 $1.05 $1.25 
4 inch eae aia odin enone SI008 22 oh... oo s io ciccss $16.00 9 0.67 0.80 0.95 1.18 1,42 
6 a iwbebinecaece aaa WE” canaleacsaneeaens 26.00 10 0.75 0.90 1,07 1.33 1.60 
8 de TET ett etees eens 11.00 | 18 Tl pete dherau werk 32.00 11 0.83 1.00 1.18 1.47 1.77 
ey le iceame dese ER EE. | dvevacaoted bac 38.00 12 0.91 1.08 1.30 1.62 1.95 

| Discount, 55, 10,7% and 3 4. = 1.00 1,18 1.42 1.77 2.13 

Coes Mechanics’ Screw Wrenches, same* list, less 55, 4 1.08 1.28 1.54 1.92 2.31 10, 10 1% and eu Cer, a 116 1.38.66 2.07 2.49 
- G. ae Co. Pat. Screw Wrenches, same list as = = 4 HY 2.22 aa 

above. Discount, 55, 10, 744 and 3. . a a =a ee es 20 158.90 28D 8. 
Hoisting Engines.—Griffith & Wedge. 22 1.76 2.12 2.52 3.15 3.74 

“4 24 1.96 2.36 2.80 3.50 4.20 
4 26 2.18 2.60 3.08 3.85 4.62 

28 2.42 2.84 3.36 4.20 5.04 
DO rdedesicsas, Sicdaee he 3.64 4.55 5.46 
MR sdadteeesin, accecuas 3.92 4.90 5.88 
| RS SE ne 4.20 5.25 6.30 

 ecesnobeas. dstetionne 4.48 5.60 6.72 
WE ta ees nated -aviemwwne 4.76 5.95 7.14 
| RSC eae ie 5.04 6.30 7.56 
RMN sevatok oan atid Ae aaa 5.32 6.65 7.98 
Ra oe 5.60 7.00 8.40 
MN secs ocwekset weemaxes 5.88 7.35 8.82 

aloe atest <catee ts 6.16 7.70 9.24 
Beira e sipcedion 6.44 8.05 9.66 
ee aitotavenSdan ras 6.72 8.40 10.08 

Dis. Reliance, 60 and 5. Dis. Royal, 60,10 and 10. Dis 
“Manhattan. 70 and 5. See Link Belting, page 9. 

PACKING. 

Piston Packing: 

Round Piston Packing 
Per Ib. 85c. 
Discount, 60, 10 and 5 

ight. er cent. 
Hoisting Engines, Miner's Prospecting..... 4,500 750 ™ 
Hoisting Engines, No. 1 Double Cylinder... 4,500 800 

_ Discount, 20%. 
- ie —— Cylinder... - 1,000 
“ No. ; “ “ rt iy ) 1 550 a : ° 

“ No. 4 a “ 15,500 1300 Square Piston Packing. 

‘ 7 5 ple 2,100 Price same as above. 
- : No 6 ; 13,600 1,750 Round and square pis- 
= » as “ Sa 2,100 ton packing is made 
. « os. j roped a in lengths of twelve 

Discount, 25%. * , or twenty-four feet. 

ay Piston Packing. 
ubber _ back, per 

ound $1. Discount 60 
ercent. Best = 
Square piston packin 

gables back is made : 
lengths of twenty feet. 

Webster, Camp & Lane Machine Co. 
Double drum. 

Approx. weight, 
Single drum. Average Load. complete. 

No. Pounds Pounds. 
$825.00 = 5 1,950 COO = 6 sick cccs 
918.50 = 6 1,650 6.5 a at ad eee 

1,177.00 = 7 2,200 8,000 = $1,661.00 
1,831.00 = § 3,000 8,500 = 1'815.00 | ae 
1.694.00 = 9 3,500 14,000 = 2,722 50 anton Packing 

im St 27 3 — 219 s king. 

is x 1 noos iaaen ee aoe Cloth Insertion, Rubber Outside. _ 
Wane ton 5500 22'000 = 3'872.00 Cloth Insertion, Cloth on one or both.sides. : 
2,475.00 = 18 5.5) 22,000 = 3,872.00 | & Thickness. 1-Ply. 2-Ply. 3Ply. 4Ply. 
Tee Machines (Family). es 5 oes nde cnsce TOG! acscace Raaewees, sosnten 

L. DERMINGNY & Co. | 1-32 Po ane semua Ge > sskck,. Stet oe 
No. 1, Ice machine, ice and icecream | 1-16 “ ............. 60cts. 68 cts G@cts. ....... 

| molds, 1 Ib. ice, $15.00. ee ere 56 cts. 58 cts 61 cts. aansets 
¥ No. 2, Ice machine, ice andicecream|1-8 | “ ..........--- Siets. 55 cts 58 cts 61 cts. 

| } molds, 1 lbs. ice, $20.00. ean geiacees 55 ets. 55 cts 55 cts 58 cts. 
| No. 3, Ice machine, ice and icecream ;1-4 “ ............- 5 cts. dd cts.  Sscts. 55 ets. 
| molds, 1 carafel bottle holder, 2 Ibs.| One-ply of cloth to every 1-16 inch thickness. 
| ice, $26.50. Three cents per pound additional will be charged for 

each extra ply of cloth. Each cloth, whether insertion No. 4, Ice machine, ice and ice cream ' \ 
or on outside, to count as one ply. molds, 2 carafe 1 bottle holder, 4 Ibs. 

ice, $33.00. All cloth insertion or plain packing is one yard wide, 
No. 5, Ice machine, iceand ice cream and any length desired. : 4 

molds, 3 carafe 1 bottle holder, 6 Ibs. | Wire insertion packing, all thicknesses, per Ib, 50 cents. 
iscounts: Reliance, 70 & 10; Royal, 60,10 & 10: Man ice, $40.00. 

4carafel hattan, 60 - 
See “Link ’ 

= No. 6, Ice machine, ice and ice cream molds, | = cent. 

bottle holder, 9 Ibs, ice, $46.50. , Packing. page 9. 



Improved ‘* Smooth 
Bore” Rubber Suc- 
tion Hose. 
On spiral fiat or 

round tinned steel 
wire. 
Int. Diam. Per ft. 
Se $2.60 

Be ca eet 3.50 
fae ee ee 4.00 

a. — kon Saukew 5.50 

tn. Diam Per ft. | Per. Diam. Per ft. 
PUR sch Senate seeker 6.50 | 7 ine Se $13.56 
SO on bene. axceecckeoe Cs OR on hccene ve: 052 15.00 
Be voces wenbou aneeee 8.50| 8 16.5 
IR Acs a on bene 1 eeite Beet D> asscts eae eene 19.50 
Bee ee ee I eae 
64“ "12.00/12 “ 27.50 

Suction hose discount: Reliance, 50 and 10%; Roy al, 
70 and 5s. 60, 10 and 5%; Manhattan, 

ss SUCTION HOSE. 
On spiralbrass or ironwire 
Int. Diam. Per. ft. 
PEND nas soveseaswe $ .77 

RUBBER HOSE. 
Conducting Hose—Two-ply. 

Per 
ft. 

$0.66 
75 
83 
92 
99 9 

. 1.32 10 
THREE-PLY. 
$0.60 246 in... $1.00 

70 Pee OR. ss x. 1.10 
80 Res aac 1.20 
90 334 in...... 1.40 

a eae 1.60 
Discount—Reliance, 60; Royal, 70; Manhattan, 70 and 

10 per cent. 
GASKETS AND RINGS. 

Fibrous. 
inch thich, or less, per 
Sabicea sei eR CEE $0.90 

5-32 inch thick, and up- 
wards, per Ib $0. 

Cloth Insertion. 
1-16 inch thick, or less, per 
scan w ahs er $1.25 

3-32 inch thick, and up- 
wards, per Ib........ $1.00 
There is one ply of cloth 

— to every 1-16 in thickness. 
Five cents per pound additional for each extra ply of 
cloth. 

Dis., 60, 10 and 5¢ 
CORRUGATED RUBBER MATTING. 

Rolls l yard wide, 30 yards long, cut to any size re- 
quired. 

ae Bs, SRG, BP MASEL: ce cvcencesccunp abe cespereseste 
% = St  Gecbaockebetsus beabene mebiunss heh 
wae | es 6 “eg keGaRbeeaeNbeeSSGOE Sos wuE wae ere 
i4 c rt RES ECGREEEREe Ceseee seh eeaes cbece 

Dis., 25 and 5z. 
TENNIS SHOE SOLING. 

Cuts show full size of pattern. 

Diamond Point. Corrugated. Oblong. 
Price, $1 per’ . 

Rubber cement to attach soé c#rished. 
STAIR TREADS. 

SUPPLEMENT TO THE ENGINEERING AND MINING JJOLLNAL. 

No. Inches. Thick. Perdoz. Thick Per doz. 
1.6 x18 % $4.00 3, . $3.80 
2.7 x24 Me 6.00 as . 5.00 
3.4 x39 i 5.50 ERR 470 
4.7 x40 Me 10.00 IR: 8 30 
5. Tigx42 le 11.00 Ss . 9.10 
6. 74x48 iy 2.50 “ ..10 40 
7.9 2.40 iy 12°50 De cswae 10.40 
8 9 x48 le 15.00 Me wiwsal 12.50 
9.9 x36 \ 11.25 2s . 9.40 
10.6 x48 K 10.20 eine 8.0 
11.7 x28 Ye 7.00 ie. iaaete 5 85 
12.9 x54 \y 16 80 a swanee 14 00 
13. 8 x52 ie 14.60 eee 12.15 
14.10 x24 % 8.40 _ aeeeeaes 7.00 

RUBBER SOLING FOR BOOTS. 

‘1 Rough finish, 
1-16 to 0-16 thick. 

od Smooth finish. 
a 1-32 to 1-16 thick. 

85 cents per Ib. 

indurated Fibre Ware. 

SPITTOONS. 

16 in, dia., Sin. high.... ........... 
12% in. dia., 5% in. high sawasnewaste 
9 in. dia., 5 in. high 

Dis. on all 25 and 20. 

CORDLEY & HAYES, 

as ¢ 8 
os go & 

Pails. 2 OO. eae 
. 5 ° 

of 3 ES 
‘ Zz Do 

Ladies’ or Weaver’s pails, 6 qt.......... .. 1 234 $5.35 
Half or buggy pails, 6 qt..................5- 1 3 4.80 
Star “= (standard plain), 1 12 qt., sten- 

ciled “for tire only” without extra 
MR in Set kek eRe pact ChE oon cai concn 1 3% _~=s«6..00 

Deck or Mason’s pails (same size as 
Star, but heavier, with heavy wire 
DD cnkccieccet yn coccers seGsaccenektokeckee 4 .60 

Railroad or fire pails, 14 qt. (also sten- 
6. 

ciled “fire” without extra charge)........ 4 3% 7.80 
Fire pails, round bottoms.................. , 7.80 
i eee eer 2 7.80 
Stable — flush bottom, heavy w ire 

NM nn re ee eg ceae 1 4 7.80 
Stable pails, 16 qt., same as above.. % 3% 8.40 

18 16 334 10.70 
= 20 * : % 4 12.00 

Covers for fire or star pails................. 1 3.35 

WASH TUBS 

No. 0,23in.... % 12 7.00 
Nos. 6, 1, 2and 

3, nested....1n. 34% 22.50 

No. 1, 2lin. % 10% 24.00 
No. 2, 19% ir in... % 9 21.00 
No. 3, 18%in.. 4% 9 18.00 
Nos. 1, 2, and 

3,nested.... 4% 934 21.00 

KEELEFRS. Doz. 
A—20i in. 7 in. —e pecuavss soon 16.20 
B—19 hashes arcu 
C—184“ ea dee rer 14.00 
1—17% ** id DS eee Skee Eee 13.20 
Same BEB e  owesicseoenae 12.00 
PEO ON ousveeneenns 10.20 
Pee RRS ees ec aks 9.00 

MILK OR VEGETABLE PANS. 

13% in. dia 3% in. deep, 6 quarts, 

$3.60 per doz. 

WASH BASINS. 

CHAMBER PAILS. 
12 in. dia., 9 in. deep, 3 gal,...... 

WATER COOLERS. 

Seeeseee SSSesssss 

eee eee ee eee CeO COS eee eee 

Nov. 2, 1889. 

Lamps. F. H. Lovell & Co. 

Drummond Electric Hanging Lane, 300 
candle power, complete, each $3.50. 
The electric lamp, 60 candle- -power. 
Ww th decorated shades, nickel, per doz. 
22.00 

— opal plain shades, nickel, per doz. 
) 

With decorat:d shades, brass, per doz. 

With opal plain shades, brass, per doz. 
(UU, 

Lamp chimney patent for Sun burners. 

Per doz. No. 0, 50 cents. No.1, 60c. No. 2,75e. 
Hitchcock nickel table lamp (No. pa each $3.75 

* hanging “ - 7.26 
Pe ** bracket ‘“ fel “ 4, 00 
es oe ““ withreflector 653 ‘ 4.00 
“ 

French bronze bracket, with reflector, No. 
653, each $3.75. 

Harp, complete, 
shade, } er doz., $9.50. 
Complete, with Burner and chimney, 

per doz., $1.50. 
Hurricane lanterns 25 cents extra 

with guards. 
875 ise 3g wick, without guards, per 

doz., $5.00. 
876, square safety lifting globe, per 

doz., $5.50. 
877, 4g wick, safety lifting globe, per 

doz., 7 5. 
Nic kel plated diamond reflector read 

due lamp, 30 candle-power, $13.50 per 
Oz. 

with square tin 

Net. 
Illuminated night clock, per doz., $27. 

PAPER LAMPS, 
Lined with - proof Sompesition. 

No. No. 2 a, 
Height, 2%i Sy ena ewaed 3 =. 334. in. 
Diameter, : aE aa 2% in 2 in, 
Weight, # doz., 334 we. 14 Iba. 2 Tbs. 
Price, $2.75 per "doz... 2.25 $2.75 

No. 0. No.3. No. 4. 
Height, 244in............ o - 6% in. 
Diameter, 3% in........ 4 in. 
Weight, e doz., 334 lbs. Be Ib. 7 Ibs. 

ae Price, $2.75 per doz..... $3.25 50 
Dis., 202. 

Miners’. 

Brass, Collar and Breast in 
one piece, Spout and Body 
in one piece. 

Price, $9 per gross net. 

Laundry Appliances. 

EMPIRE CLOTHES WRINGERS. 

Rolls. 

“Volunteer.” 
10 in.x1% in. dia. $40 per 
doz. 

Length, 

) “Volunteer.” Length, 
if: 2 in.x13%4 in. dia. $50 per 

x doz. 

“Volunteer.” 
12 in.x1% in. dia. 
doz. 

Length 
$50 po 

eee Fre 

Dis., 40%. See = 

“Daisy.” Length, 10 in.x134 in. 
dia. $30 per doz. 

“ Daisy.” Lenath, 12in.x1%in, 
dia. $48 per doz. Dis., 4(%. 

oe ‘Empire.’ ” Length, 10 
PS in. dia. $63 per doz. 

in.x134 

in dia $74 per don a 
in. dias $84 aa” as 

in, die $87 per doz,” opens 
Empire.” Length, 14 in.x244 
dia. $156 per doz. 

in. cas t re "Teeath. ¥ in.x2%, 
EMPIRE with pulleys. per doz. 

CLOTHES DRY- “ Empire.” ond th, 16 in.x2, 
ING BARS. with pulleys. $360 per doz. 

$10 per doz. Dis., 
Dis., 407. 

Closed. 
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EMPIRE FOLDING WASH BENCHES 

$15 per doz. Dis., 40%. 
Royal Keystone cog wheel, 

10 by 134 rolls, $36 per doz. 
No. 10, wood frame cog 

wheel, 10 by 134 rolls, $24.50. 
No. 16, wood frame cog 

ware. 11 by 1% pum $29. 
No. 18, wood frame cog 

ae a! « oo = 
CES) wheel, 11 by 1% rolls, $33.50. 

SRO No. 20, wood frame cog 
wheel, 11 by 2 rolls, $39.50. 

No. 22, wood frame cog 
wheel, 12 by 1% rolls $59.50. 

a No. 24, wood frame cog 
wheel, 12 by 2 rolls, $48.50. 

No. 11, iron frame cog wheel, 10 by 154 rolls, $20. 
No. 2, iron frame cog wheel, 10 by 134 rolls, $24. 
Solance iron frame (Eureka Pat.), 19 by 134 rolls, $20. 
Solance iron frame (Eureka Pat.), 11 by 154rolls, $24.50 

F.o.b.cars at works; 60 cents doz entra f.o.b. New York. 
Keystone Double Bench Wringer. 

Rolls, 10 by 134, $36.50 per doz. Made to fold. 
Folding Double Folding Wash Bench, packed 6 in crate 

per doz., $14. 

ae an ee 

Adams Ironing Table, per d0Z............ss.seeeeees $15.00 
Keystone Washing Machines, per doz............... 24.00 
Complete o = wy sp aeacenersaueee 13.50 
People’s ” ” i heuanee seater 13.50 
Lovell _ "3 i Gieweweoeen es 13.50 

Lawn Mowers. 
Forward Cut Mowers. 

In. Lbs. In. bs. 
10 Weight, 3034........ $13.00 16 Weight, 38.......... $19.00 
12 ees eegcice 15.00 18 = Oiesuccwares 21.00 
14 = eee ae. ti(“‘ité«é RK wR 34.00 

Dis. 60 and 5%. 

10in. 12in. tin. 
$18.00 $15.00 $17.00 

16in. 18in. 20in. 
$19.00 $21.00 23.00 

24 in., $30.00. 
Geared at both ends. 
Dis. 60 and 5 and 57. 

Chadborn & Caldwell 
Mfg. Co. 

10 in. Croquet, 18 pound, 
NI 6 oiciise eseceden $11.00 

New Excelsior Horse Lawn Mower. 
25 in. cut, without shafts or seat.................... 00 
—~ hl with shaft and seat.... i 
35 . es oy =  ssivieavasie, teens mise tate 0 
so ae - a Me ead aR aa Soak ea eee Cea .00 
Horse boots, per set....... Se Penis olene ea nas sbia seit . 12.00 

is. 50% 

Excelsior Threec- 
Blade Mower and 
Roller. 

8 in., $11.00; 10 in., 
$13.00; 12 in., $15.00; 
14 in., $17.00; 16 in., 
$19.00; 18 in., $21.00; 
20 in., $23.00. 

Dis. 60% and 4< 
eash 30 days f.o.b. 
New York. 

THE SAMSON YHed ACME. 

The Acme Lemon Squeezers, knife and squeezer, 
per dozen, $15.00. 

he Samson, per dozen, $3.00. 
Porcelain lined, No. 1, per dOZ..............eseeeeees $6.00 

J 25 and 30 * discount. 
RN i BORN a nein 0 cece cdencsesysycopeasen $3.00 

— 30 * discount. 
TOON OOIRMNON, DOP GOK. oo55.5:< 595 0594.6 900000008 «+. $1.70 

lated nose...... 7.50 

Link Belting. 

Link-Belt Machinery Co.’s. Price per running foot 

Price.| No. Price 
See e: $0.13) 78......$0.40 

ivicen 13] &3...... 45 
A tke ee 

eee 0 
a Bosse 60 

be aeas -16 103 -75 
passe SEER eiices cae 

iewavns SB ccsc. ae 
ne mini SIG ....:. 
Sar . i oe 
phen e'6e -24/109...... 90 
Serinnks SO1M...... 1.10 
naeaes-s -00|122...... 1.40 
Saeeeas -30}124...... 1-30 

ae SOE voce 1.40 
ee 35) 

Sprocket wheeis.... —...... shes, Rarudewes Coes 254 
(Rubber belting, see page 6.) 

Locks. 
YALE PATENT. 

RIM STORE LATCH. 
Per doz. 

S$ in., 4 keys.........0.. FRO 
(21m DS ROFGe sc. ciscss 39.00 

RIM NIGHT LATCH. 
Spring lock, 3 keys............ 18.00 
Dead lock, 3 keys............. 25.00 

NIGHT LATCH. 

MORTISE DEAD LOCK. 

MCU x55 sob caterukccee 45.00 
MM GBs kccvencdewnteivenss 24.00 

CUPBOARD LOCKS. 
Pid Mateos co cs seienssa 13.20 

ee 12.00 

CUPBOARD 
WR RE 5 crs css cwcvnceceeane 
Spring Lock 

CHEST LOCKS. 
RE IE aio ceeecuexexe 19.20 
ND sae oe ceaceeusts 18.00 

DRAWER LOCK. 
Plated nose .....- ...... «owe 190 
I telah ae Cacaceala 9.00 

KNOB LOCKS: 
Sn a at gaa a eda aie aa 22.50 
hE EES Reet 20.00 
Date slnanterntaweeseha ts 13.25 

Bo eaeedesaenciees 10.50 

STANDARD 
LATCHES. 

Dead locks. 
334 X 234... -24.00 
24 x 336....14.00 

134 X 23g... .12.00 

NIGHT LATCHES, 

314 x 336 (20.00 

DRAWER LOCKS. 
2 x 154, two tumblers. 

Plated nose 
ME ea tience done sas< ateareeenne 

Three tumblers. 
Plated none. .........-- 
Brass “ 

RIM FLUSH DRAWER LOCK. 

2 in. diameter. p 
2 tumblers. 3 tumblers. § 

7.5 9.00 
7.50 

BRONZE SPRING PADLOCK. 
2 flat steel keys. 

Subject to special net prices; no_dis- 
count. . 

216 X 334....18.00 | blades, twist drill and wrench. 

A ee eR eee 11.00 | 

‘YALE KEYS. 

/ 
Machinery—Foot Power. 

S., M. & Co.’s Screw-Cutting 

Engine Lathes. 

8 in. swing, 20 in. bet. centers, 36 in. 
bed, 240 lbs. weight, 260. u 

8 in. swing, 30in. bet. centers, 46 in. 
bed, 260 lbs. wel. $70. yi 

8 in. swing, 36 in. bet. centers, 52 in. 
bed, 280 ibs. weight, $75. 

Boxing for export, $2.50 extra ; 
f.o.b. at Cincinnati, 25 Z dis. 

SAWS AND LATHES. 

Victor Scroll Saw, Cuts to 3 Inches. 

24-inch swing, with 12 saw blades.... $40 
Dis., 207. 

Empire Scroll Saw, Cuts to 3 ft 
Inches. 

24-in. swing, drill and tilting 
table. 
Co 

The Acme Combination Saw. 

Hand or steam power. 
Adjustable table and gauges. 
I I ss icaceaeconnene $40 
Scro)l saw attachment........... 7 
Boring attachment............... 10 
Moulding attachment............ 10 

Dis., 202. 

Paragon Self Feed Rip Saw. 

Two changes of speed; three 

changes of feed. 

Price, with one 10 in. saw, $50.00. 
Dis., 207. 

Diamond Mortising Machine. 
With mortise 14 to 1 in. wide, 3 in. deep. 

‘** cut tenons b¢ to % thick, 3 in. wide. 
Price, with 2 ebiaele .... «22. .2..-2<<2% $25.00 

Dis., 202° 

The “ Star” Lathe. 

Swings 9 < 25 in., back geared, 

screw cutting. 

Feeds in or out, right or left. Ad 

justable Tail Stock for Tapers. 

The Crown Lathe. 

Swings 10 x 36 in. 

Price, boxed........ . $45.00 

Compound slide rest 15.00 

Countershaft .... ..... 10.0 

Rival Scroll Saw, with six extra saw 

ge ce er ovancaneouss ...$10.00 
Lathe attachment............ ....$3.00 

The Challe Seroll Saw, for 
shell, bone wood, or metal. 
Nickel Plated, with six extra saws, 

twist drill and wrench. 
Rs ca We sersiticne Wom San dee 

With lathe attachmen:..._.... $5.00 

Hand Circular Rip 
Saw. 

Cuts 34 thick, 19 in. 
wide. 

Price $50.00. 

Dis., 35«, 
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W. F. & J. Barnes Co. 
Scroll and Circular saw Combined. 

Combined Machines. 
Combined circular scroll saw 
and boring attachment—? cir- 
cular saws, 12 assorted scroll 
saws, boring aitachment, and 
self-centering drill chuck..... $50.00 

Combined circular and _ scroll 
saw—2 circular and 12 scroll 

B.A lics sossnbs cn exunw saab nsGsne 40.00 
‘ Circular saw—1 extra rip and 1 

: A?) Po TE GOW 5 a0 nana scusvucsune 35.00 
Scroll saw—12 assorted scroll SAWS.....-.....6..00085 32.0 
Counter shaft for steam POWET............eeee eee e ee 10. 

Dis., 35%. 
Foot Power Former. 

$20.00; Knives extra, $1.00 each. 
Dis., 35%. 

a 

Mortising Machine. 
$22.00; Chisels, $1.00 each. 

Dis., 35%. 
Blind Slat Chisels, 3 set bits, $5.00. 

Dis., 20%. 

Tenoning Machine, 

Price, $25. 

Dis., 352. 

Velocipede Scroll Saw, 
Without boring attachment 
With e Fe 
1 doz. saw blades, \7,,, 
1 3-16 bit. pee. 

Dis., 35%. 

Lathe. 

3 centres, 1 spur, 2 tool rests and 
sockets, 1 — face-plate, 

Dis., 30%. 

Lathe. 

One turned face-plate, two pointed and 

one spur center, two rests, with sockets 

and plate for hand tools, slide rest- 

wrench, belting, etce., $40. 

Dis., 25%. 

Motors (Water). 
Size No. 8, for Sewing Machines, etc , $18 each. 

as No. 9, 4% horse-power (30 Ibs. pres- 
sure), 4h. p. (50lbs.), % h. p. 100 
Ibs.), 34 h. p. (150 lbs.), 1 h. p. (200 
Ibs.), $39. 

No. 10, %4 henregever (30 Ibs. 
pressure), 4% h. p. (50 lbs.), 1 h. p. 
{100 Ibs.), 14 h. p. (150 Ibs.), 2 h. p. 
(200 Ibs.), $50. 
No. 10%, % horse-power (30 Ibs. 
essure), 1h. p. (50 Ibs), 2h. p. (100 

oe 3 h. p. (150 Ibs.), 4h. p. (200 Ibs.), 
2. iv. 

horse-power (30 lbs. pressure), 144 h. p. (50 
Ibs. . (100 Ibs.), 4% h. p. (150 1bs.), 6 h. p. (200 Ibs.), 

No. 12, 2 horse-power (30 lbs. pressure), 3 h. p. (50 Ibs.), 
6 h. p. (100 Ibs.), 9 h. p. (150 lbs.), 12 h. p. (200 Ibe), $175. 

No. 13, 3 horse-power (30 lbs. pressure), 5 h. p. (50 Ibs.), 
10h. p. (100 Ibs.), 15 h. p. (150 Ibs.), 20 h. p. (200 Ibs.), $285. 

ee Dis., 40% 
Governors for 11 and 12, $25 extra; for No. 13, $35 

extra. 

Meat Cutters. 

American. Enterprise. 
1 2 3 4 | 10 12 22 32 42 

each, $5.00 7.00 10. 25.00! each, $3.00 — 4.00 6.00 15.00 
is... ——. | is., é 

Mining Machinery. 

N. B.—Special attention is invited to the goods adver- 
tised and illustrated in the advertising pages of the EN- 
GINEERING AND MINING JOURNAL, quotations and dis- 
counts as which would only mislead buyers. 

Price-lists and other information may be obtained by 
addressing the advertisers direct, or by writing to the 
ENGINEERING AND MINING JOURNAL. 

00 | 9,500; $625.00. 

Concentrating Machinery. 
Fort Scott Foundry & Mach- 

ine Works Co. 
Blake Improved Crusher: 

10x7, weight 7,500; $410.00. 

Blake Improved Crusher: 
15x9, weight 9,000; $580.00. 

: iscount 25%. 

Cornish Crushing Rollers: 

20 diameter, 10 face, weight 5,400; $450.00. 
Cornish Crushing Rollers: 

6,000; $500.00. 
Cornish Crushing Rollers: 

20 diameter, 14 face, weight 

22 diameter, 14 face, weigbt 

Cornish Crushing Roilers: 
13,000; $750.00. 
Cornish Crushing Rollers: 30 diameter, 14 face, weight 

15,000, $850.00. 

27 diameter, 14 face, weight 

Discount 25%. 
Complete Sizing Arrangement, consisting of Revolving 

Screens of Steel Sheet and Hydraulic Classifier. 
For Concentrator, 25 tons capacity, $250; 50 tons ca- 
acity, $350; 75 tons capacity, $450; 100 tons capacity, 
DO. Discount, 10 per cent. 
Automatic working Jig Machines, all complete, wood- 

word included, with slidemotion: 2 sieves, $3.0; 3 sieves, 
$360: 4 sieves, $450. 
With Eccentric Motion, all complete, woodwork in- 

cluded: 1 sieves, $200; 2 sieves, $270; 3 sieves, $320; 4 
sieves, $330. 
Automatic working Double Jig Machines, all com- 

plete, woodwork included: 4 sieves, $210; 6 sieves, $335; 
8 sieves, $425. Discuunt, 25 per cent. 

Single Riitinger Percussion Tables, all the iron parts, 
$350; Double Rittinger Percussion Tables, all the iron 
parts, $500. Discount, 10 per cent. 
Improved Rotary Tables, all the iron parts and pipes, 

$2.0. Discount, 25 per cent. 

Mouse Traps. 

The Cyclone Mouse 

Trap, per gross, $4.05. 

The Idea 

Mouse Trap 

per gross, 

$8.25. 

Slayer Rat Traps, per gross, $10. Net prices 

Nails and Tacks. 

Swedes. Tacks. 
Per doz. % 4 1 1% 2 2h 3 
lewt.. 35 40) 46 50.) 55 60 65 75 
6 10 122 14 16 18 2 2oz. 8 
85 1.00 1.20 1.40 1.60 1.75 1.85 2.15 2.55 
Doz.full i 1% 1 i 2 % 3 4 
weight 60 % 80 90 1.00 1.10 1.201.40 
6 8 10 12 4 16 #18 2 doz, 

1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 
y Ib.,bulk % 1 wm 2 M% 3 4 

or paper 1.60 1. 1.00 80 66 8658 52 46 
6 £60 BH KB 8 BR HM 

32 31 30. 2 28 28 28 28 
Discount, 67%, 10 and 27. 

O. H. Swedes. 

Price, same as Swedes. 
Swedes steel tacks 

same list price as iron. Upholsterers. 

a 72%, 10 and Price, same as 
oz. Swedes. 

Cut Tacks. Price per dozen ounces. 
1 1% 2 2% 3 ce. oe 10 

Ywt..... an ee ek ee EB SEB 
2 MOK UB 20 
60 70 80 9 1.00 

i Wh. <... 1 &%m&2m% #3 4 6 8 
45 50 50 55 60 70 80 95 
12 4 16 18 20 

1.10 1.25 1.40 1.55 1.70 
Full wt 1m%2zmy 3 4 6 8 

80 90 90 1.00 1.10 1.20 1.30 1.50 
0 6 UMC CCD 

1.80 2.10 2.40 2.70 3.00 3.30 
Discount, 70, 10 and 2%. 

Carpet Tacks, flat and oval heads. 
Blued, doz. oz. 4 6 8 10 12 14 16 18 20 
56 WE. 2.00 35 40 45 50 55 65 75 85 95 

2 
1.05 1.15 

“« Mwt. 4 6 8 10 12 14 16 
65 70 80 95 1.10 1.25 1.40 
6b ff. & & 

1.55 1.70 1.85 2.00 
Tinned, doz. 4 wt. ‘& 6@ 8fF PB 14 16 

SO 5 60 75 8 1.00 1.10 
18 20 22 24 

1.20 1.235 1.45 1.60 
Tinned, doz. 4% wt. 4 6 8 10 12 14 

95 1.05 1.15 1.40 1.60 1.85 
16 18 20 22 24 

2.10 2.35 2.60 2.85 3.10 
Discount, 72%, 10 and 2¢. 

Finishing Nails. 
Inch.... 3%-8 4-8 4%-8 36 5%-8 6-8 7-8 1 
Per fb... 40 32 2 2 22 2 18 

196 end longer. 

Discount, 60, 10 and 2¢. 
Chair Nails. 
Doz. % wt. ; doz. full wt.; pound B. or P. 
Inch.. 344-8 4-8 4-8 54%-8 6-8 7-8 
Per i, 7 3531 9 2 23 

21 | = 
Discount, 60, 10 and 2%, 

Oil Stone No. 1, 8x2x14 fee aeaEoekauee phearaNene per Ib s 

| Axe Stone, assorted sizes............ --++-000. - -10 
Round Edge Slips, assorted sizes........... .. as 25 

Arkansas. 
Oil Stone No. 1, 4 to 6 in. long x2x34 tolin. perlb. $1.35 
Oil Stone No. 1,6to9 in. long x2x%4tolin. “ 75 
Oil Stone No. 2,4 to9 in. long x2x34 tolin. “ 75 
Round Edged Slips, assorted sizes ....... iz 00 
Square File Slips, 3 to4 inches long........ per doz. 75 
Diamonds, 34 to 4 inches long.............. sy = 

00 
50 
00 
00 
50 

Common and patent brads. 
Price per doz. Price per doz. Price per Ib. in 

inch % wt. full wt. papers or bulk. 
BiB cisco : 1.00 1.25 
BA ease -60 1.20 .80 
BBs csc orks 65 1,30 58 
Diss wnse 72 1,44 .48 

ea -80 1.60 36 
| RES -90 1.80 -30 
Den aca sh 1.00 2.00 -26 
SE Eas cee 1,12 2.24 25 
Beeseacs esas 1.26 2.52 24 
1% 1.82 3.64 22 
Bs Sesanie 2.25 4.50 -20 
Biscay neces 2.43 4.86 18 

Dis. 60, 10 and 2%. 

Oils. 
LUBRICATING.—Fiske Bros. 

Lubroleine A cylinder oil 50 in. barrels. 
Lubroleine D cylinder oil 40 in. barrels. 
Lubroleine A machine oil 45 in. barrels. 
Lubroleine B machine oil 35 in. barrels. 
Lubroleine A engine oil 50 in. barrels. 
Lubroleine B engine oil 40 in. barrels. 
In cases 5c gal. extra. 
Crescent Axle Grease.—-Barrels, 3c per lb; 100-lb. kegs 

3léc Ib.; 2-lb. decorated tins, $12, gross less 5 per cent. 
Texas Star Axle Grease.—Barrels, 2c per Ib.; 100-Ib. 

kegs, 3c per lb. 

Oil Stones. 
Best White Washita. 

Green Paper Brand, 8 x 2 x 1% inches....... per lb, .32 
Oil stone, No. 1, e Bee wee eal - -22% 

69 Extra, ss Pe eatentes “ -30 
High rounds, + PO beat leeaa’s ” 30 
Round edge slips, Nos. 1,344 to 5, in boxes 

IIE 565 nbn 553445 008ksNnsaxdabne~s 40 
Round edge slips, extra, in boxes 10 lbs. up- 
DAS Sn daha csbinsn SS ek a5 0s00s 000 04s ones & 50 

Pen knife pieces, ass’t 3 to 5 x 1 x 1%, in 
EGS BD TDR. WWRIGD. «2 o0500 ccvcccsssneces 
PURDON onc cen asses s0ewa soda 
Wheels, 1% to 534 in. thick......... ..... 

ood Washita, 

E 00 
per hundred. $5.00 

perinch, 40 

Triangulars, 34% to 4 inches long..... ...... 

moots mtposoropopogereRo, pr 

Flat Files, 3 to 4inches long........ poewe oe 
Beveled Files, 3% to 4 inches long.......... ” 
Knife Blades, 3 to 4 inches long............. ” 
Points, extra long, 3 to 34% inches........... 
SNE CU can ine ih cca se okwauasS hou 5 oes beanas o 
Pen Knife Pieces, assorted sizes............ per Ib. 00 
SS eee er hund. 8.00 
Wheels, 2 to 4inches, 4 inch thick......... perinch 1.25 
GRD IS RITES sin cnsccessacdenscsascsss per Ib 15 

10, 10 and 2% dis. 

Oi! Stoves. 

Burns 8 hours; holds1 quart oil. 

Nickel plated anon plate. per doz., 
$12. 

Packings. 
SELDEN’s PATENT. 

For Steam, Air, Water and Ammonia. 
With Rubber Core, 60 cents per Ib. 

Dis., 25 and 5. 
With canvas core, 50 cents per lb. 

Dis., 30 and 57. 

Paints. 

For Assorted Cans of 1, 2,3 and 5 pounds. 100-lb. cases. 
No. tb. c. | No. tb. c. 
533. Scotch yellow....... BS 1 Me MN 5 occ ccswavcnse 18 
534. Lead color.......... 18 | 584. Dark blue........... 25 
St MR 65 cess onan 18 | 585. Chrome yellow..... 30 
537. Light drab.......... 18 | 586. Vermilion........... 30 
SL EE i105 kh as hase 18 | 587. Indian red.......... 25 
542. Warm drab......... 18 | 588. Bronzegreen........ 25 
544. Dark green......... 25 | 589. Quaker greeh....... 25 
581. Light green......... 25 | 546. Inside white........ ls 
582. Norway red......... 18 | 547. Outside white....... 18 

Discount 50 per cent. 
Ordinary shades. Per gal. | Per gal. 
One to 5 gallon cans.. $1.90 | Half gallon cans...... $2.00 

Tuscan Red, Green and Yellow. 
Per gal. | Per gal. 

One to 5 gallon cans.. $3.10 Half gallon cans...... $3.30 
Vermilion. 

Per gal. | Per gal. 
One to 5 gallon cans.. $5.00 Half gallon cans...... $5.20 

Discount 40 per cent. 
The list in barrels, half-barrels and kegs (of 5 gallons 

or larger) will be 10c. a gallon less than in gallon cans. 
Kegs of less than 5 gallons will be charged at gallon 
price. One-quarter galloncans not put up. Special 
shades made to order. 

Special cash discount for large orders. 

Parers and Corers. 

Samu. LEEs & Co. 

List, $9 per gross. 



APPLE. 

Advance,...... — 73 

ne ARES Pe oe 5.25 

CRINNON oo oc. 08 cn cees 7.25 

Hiudson’s S8......... 3.75 

Improved Bay State - 20, 

Little Gem Monarch. ..... ee aG 31.50 

Bago nuey.s cease hie wienes 4.00 

NIN Css svc cvosssae ene 4.50 

ere rece 13.50 

White Mountain .......... 4.560 

Rocking Table... ......... 4.25 

Little Gem Corer and 
PI oon sais neni ns: Aveidaens 3.70 

Rocking Table. 
Pipe Covering. 

Magnesia Sectional Covering. 
For Wrought Iron Pipe. In Canvas Jacketed Sections, 

36 inches in length. Price per 
Weight of lineal foot 

~~ 

SSBRESRSRAR SRss 

Inside dia. cover per canvas 
of pipe. lineal ft. jacketed. 
¥ in. 8 ozs. $0.25 
— 9 0.25 

1 - a tg 0.25 
re. ** 3 0.25 
1% “ 5 “ 0.25 
2 i _. 0.27 
2% ‘ _-* 0.31 
a 24“ 0.36 
i SS 0.40 
4 63 30 “ 0.44 
4% “ a ** 0.47 
5 . 40 “* 0.50 

Ss 48 “ 0.60 
a: sm ““ 0.65 

= 65“ 0.75 
» = 7 “ 0.80 

aie 8 “ 0.90 
Elb’ws, Tees. G Valv’s. Coomene, Unions, 
$0.20 30 $0.25 $0.30 

; 25 33 0.25 0.33 
25 33 0.25 0.33 
25 33 0.25 0.33 
25 33 0.25 0.33 | 
27 .36 0.27 0.33 

41 0.41 0.41 
48 0.48 
Oo 0.53 
59 0.59 
65 0.63 

0.67 
0.77 
0.90 
1.00 
1.10 
1,25 ~ or ie or siiiaiiiiuasiialiaal 

o 

Ht Maa Oe eS WaReeneaas BRBSSEETRSRRERSES, 

' Magnesia Plastic Covering (dry)— 
Prepared Carbonate Magnesia and 
pine for Trowel Work per barrel, 

Dis. 25%. 

450 

Price, $150. 

Closes se- 
curely. 

Dis., 107. 

Weight, 
lbs. per 
section. 

Price, $220. 

Dis., 107. 

85 

V¥ Chgddes Vasspaleds VUVY PU ULE 

No. 10.—26 x 33 ft.. including veranda and rear exten” 
00 grom. Main part, 10 X< We hic s snc cccscscncescvsves $500. 

vo. 1. No. 2. No. 3. 
Veranda Veranda without 
on side. onend. veranda. 

12 X 12,1 door, 3 windows, = 00 $120.00 $105.00 
12 x 14, 1 3 35.00 130.00 120.00 
mins 6S = ny 00 150.00 135.00 
Bpxm2 “ ¢€ - 175.00 165.00 150.00 
wxas “ § e 190.00 180.00 165.00 
BxBs “* & 8 200.00 190.00 175.00 
wxmas “ & “ 220.00 205.00 190.00 
uxZs “ & * 205.00 195.00 180.00 
mwxine * 3 = 100.00 90.00 
xm **s “ 105.00 95.00 
ixme “* 3 “ 65.00 
ge - 75.00 
I%mi ¢ 3 - 85.00 

Hunter’s Cabins. 
(x “ws berth Mer asacseid tae bnaaucensaaiee duced $80.00 
OE SUE To oh tues cs Natedigurasiewsegadacocca 9u.00 

Discount, 204. 
Post Hole Diggers. 

Chieftain Hay Rake Co. 

Little Giant........ $36.00 doz 11 cu ft. 

ae ees CS 

New Champion.... 20.00 “ “ “* 

> Scheidler........... ae ee ee 

= - Dis. 40% f.0.b. New York or Boston. 

Press. 

Combined press for cutting, forming, 
morning and seaming. 

1] 

THE ‘‘ LIBERTY” JOB PRINTING PREss. 
Size of chase. 

Ge ES SO Boos cacredccabbaeeaede 
DS ON TE vo ctw ic cadudduacs tea 250 

Pe | PO Gags ed ieccdtncicdenescaae 
SE Claris tein avawesnasaend 350 
ie AEN Meee sd caten ed baa 400 
Se raider tswunccesck< dee? 500 

Dis., 12% and 52. 
Two sizes built extra strong for boxmakers, emboss- 

ing, etc. 
Oe ND Bos eo ccm scanaedsdes tier aesneeas $375 

DSA EAs coctscenanncnsdecineddhessenane 
Dis., 12 and 5. 

Fountains, either size, $25 extra, if ordered with press. 
Stéam fixtures, either size, $15 extra. 

THE AMERICAN CARD AND BILL HEAD PRESS, 

Extra knife 
Dis., 12% and 5%. 

THE “LIBERTY” IMPOSING TABLES 

M aahee top. 
No. 1—24 x 36 

_ Particulars of flat front presses, includ- Pe Ok ibewdecde teas 38 
ing beds, slides, bolsters, plates, etc. SE Choise sia cecanta das 44 
PH t. deli d t 7 RE Go ivincikcesencacaas 48 

2 ices are net, delivered on steamers in ; 5¢ 
ae New York, including insurance, etc. Dis., 12% and 52. 

Nonmuai size of press.............. | 41] | 43 | 450 Slate Top. 
Price, including et ceteras........ $130 $200 $260 $420 sho | No. 1-24 x 38 tt eteseeeeeceseeeeeeecwens 
bt ma —. ast aes ie: > 600 1050 1900 3600 7200 3-96 Se rer 

reatest iameter tha can e "GD HK EUSecccccccsccccecesccesecs tte ee tee etree eeeees 

mre beengsgne ieee ee tases ins 5| 7| 10| 14} 20 Dis., 12 4 and 5%. 
reatest ept a can be | Kel és 
MCI cos ceo carecu sens -cins) 8 | 10 | 18 1636 20 alaey & Co 

ole throug ed—circle inter- Ni Th 1 
MM Sian: ce Were sta can siaie-sen'e ins' 44% 6) && 12! 17 tin e Eagle Card and 

Hole through back—width..... ins} 8 | 9% 12 15% 20% “ Paper Cutter, 24% inch, 
—— between die er sleelastele 
CP wr wscndasd vee neewe seeneees 2 ‘ 1 ch, 00 : 

Distance back from center of slide Sel al at ah al $12 each, $100 per doz 
Hb 6 CCERAPECOCRCU SC Ce ceeeners ins 472 0, é 6 ” 

Height to slide-bar, when up..ins 544 6% 7% 8% 9 7 LIBERTY Toe CABINETS. 4 
Stroke of slide-bar.............. ins 1 | 14 1% 1% Num- Stained. Grained. 
Adjustment of slide-bar........ ins 1/14 1% 1% ber of Gal- Gal- 

Diameter of — — Deis Ualeieac ins = = 32 7 | cases. -” ley. — + 
FRRtED OF LEVOWMOGN. « «2050000005 ins| ¢ 5 : 9 Ff 

Weight of fly-wheel, about....Ibs| 125 250 420 725 11 12% 12.0 14.50 14.00 17 00 
Speed per minute, about...... ““rev| 120 110' 100, 90 164, 15.00 17.50 17.00 20.00 
Cubic feet boxed, about........... | 30, 40| 50; 60 is a ag = a2 
Printers’? Sundries. % . — - : 

Vanderburgh, Wells & Co. 12% 15.00 17.50 17.00 20.00 
And Liberty } fachine Works. 163, 18.00 20.50 20.00 23.00 

Wood rules, 12 cents per vard. 183 19.50 22.00 21.50 24.50 
Wood rules, on end wood, 15 cents per foot. 203, «22.00 24.50 2.00 26.00 

wo 12 full 18.00 20.50 20.00 23.00 
a EIEINNNE OOO a5 sacs cc ccecacasenee codes cunecs $12.00 16“ 22.00 24.50 24.00 = 27.00 
PR MIMNE OAM COREOGID Sc oo 5.25. scien do wnciectisicisin sacwsiacs 18 “ 24.00 26.50 26.00 29.00 

SHOOTING STICKS. 20 26.00. 28.50 28.00 31.00 
? Each. Cherry. Napanoch. Walnut. 

No. 1, 75¢ Gal- Gal- G 
No. 2, $1. cases. Flat. ley.* Flat. ley.* Flat. ley.* Flat. ley.* 
No. 4, 45¢., black. $ $ ont ah ahs one : 
No. 4, 60c., bright. 123% 18.00 21.00 20.00 23. 22. 25. 23. 26.00 

=~ No. 5, 60c., black. 1626 22.00 25.00 24.00 27.00 26.00 29.00 27.00 30.00 
No. 5, 75¢c., bright. 184 24.00 ee wet ae CT ee dhigid| taeume 

2024 26.00 29.00 28.00 31.00 30.00 33.00 31.00 34.00 
1234 21.00 24.00 23.00 26.00 25.00 28.00 26.00. 29.00 
1 25.00 28.00 27.00 30.00 29.00 32.00 30.00 33.00 

ae § 1 27.00 30.00 ..... hie. aaa aces Smaswal asia 
‘ : 184 29°00 32.00 31.00 34.00 33.00 36.00 34.00 37.00 

eaves PINS—ALL SIZES 12 full 24.00 27.00 26.00 29.00 28.00 31.00 29.00 32.00 
Brass, 40c. doz. | Steel, Ge. doz. = * 2 2 30.00 33.00 32.00 35.00 33.00 36.00 

ire, 25c. doz. olden, 480. dos. 18 < ; 3.00 ..... ... eo ey ae ease oe cans 
MITRE BOXES. 20 32.00 35.00 34.00 37.00 36.00 39.00 37.00 40.00 

eae eet “Furnished with galley top and extra drawer for copy. 
LEAD CUTTER. is. 20 an 

THE “‘ LIBERTY” CASE STANDS AND RACKS. 
Stands. 
Single. without racks ..$3.75 

atic with racks for 8 

ENGI NEE INE oan 5 och disc . cccnccuce ce eeeeeeees 
PROOF PRESS, ‘‘ OUR OWN.’ 

9 X 32, complete, wifh Brayer......................- 

THE “LIBERTY” CYLINDER PREss, 
re pee and Job Printing. 

ed. Form. 
No, 5—29 x 42 Be Os wevsueeeces » + $1,200 

6—33 x 47 Me Sinus cuckcnucexqads 1,300 
7—37 x 61 . Se SS 1,600 

» 20 and 5% 

‘ cases. 
Double, without racks... 4.25 

with racks for 8 
fu'l cases........ 

Double, with racks for 16 
full cases, and gal. rest _o 

Double, with racks for > full cases and gal. rest. i 
ee iv 

- = : * oa TOI ia cen ttn wan ntconae 5.25 
7 = “ » 8 full and 8 3 cases ails ph 5.00 

“ i . . $3 pacecmani 5.25 
oe or a7 ir - «e “ bb Te 5.50 

= = CARAS, SMe ovkcdetade 75 
. S = ee es cance 6.00 

Stands with closed ends, extra.... ...........c ee ceeee 2.00 
Extra slides for stands, each.................0200--- 05 

a. 
ee —_ Inclosed 

Inches Ba and Inches Back and 

— a0 Sides, Cases, High, Price. "Sides 
16 50 9.50, 32 51 12.50 16.10 
20 «60 x00 11.00 40 6 14.00 17.50 
4 «70 300 12.00 © & 18.00 23.00 

, Mand x, 
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** LIBERTY ” TYPE CASES. > a . THE “ LIBERTY” ‘ae _— PROOF PLANERS, 
> utside wen yd on ig ae 10c. Jo. 6% svi i 
ane. eomerement. = Small MED 8a59s0ase bexeeane 20c. an : ston rere Se 

ull size..... ... 3244x1616x19-16 | enc: diy ee ee. 25e. Jo. 7%. stands li i 
Rooker size..:...284x144xl 9-16 Madoeot HSt With Teather... 30c. pipe, eg enn eee pene, ONE Me. 
4 size................20X16Kx a | — pee 12e. > Ae ae, i : 

MR kon ncstaente ney osenessinnesom «++ -2256x16}9x194 Proof planer,faced with cloth, 50c. pi ig genet aah eo, BFS. 
Enlarged size............ 06s see seeeeeeeee sees B214X23x2 3-16 Dis., 40%. Vith hose and discharge pipe, add 
DIN aantiinkcrsébachionernieesasnaclil 3214x23xI 9-16 COMPOSING STICKS. $3.00 to list. price . 
MENNNINNDS fo nyc nek ios sei nbee Gan aieeesedeanbie 44x23x1 9-16 : = 5 Dis. 55% 
Cabinet case sides extend 1% to 3inches. In ordering 
—et eases, state whether high or low fonts are No. 1, diar 1, Wi re 
wanted. No. 1, diam. cyl., 24% in.; cap. stroke. 

With 1-8 gal.; size pipe, 14 in. Price, iron, 
Without Pat. Pat. = , eo w, 7 ‘ 

Clasps. Clasps. GROVER’S PATE J No. 2, diam. cyl. 3in.; cap. stroke, 1-6 News, full, ei ey ssncmintnn rset a1 6b $1.75 | S PATENT AND ae: aii. | Fie doe eee eel gis is in. Price, iron, 
e % ’ ox Ce pee ae 150 1.60 20 Lee aeenrs oooh 655595 SS4 09) 050 UE SE SEERR DESEO OSS SE ‘= < = 5 : No. 3, diam. eyl, 4in.; cap. stroke, 9-5 

“ 8 Bert PEt tesa eee 140 1.50 6 ee nan AT PR PRR 80S aS SS SoS SESE SS sae h anes hen eee “3, | gal.; size pipe, 144 or 2in. Price, iron, $23.50; brass cyl., 

Jerman, full, eGR LES SR AAEeEeweNee 1 60 1.75 | 18 Bnd Ge ie RCT eg ere ee er ee — $34.50. a Dis., 55%. Ai vante 3 BO ero nice er eneers 2 00 2/20 SCHOVCSSC CLO ROSES O OCS EDELEOROCEe SOOO SEES OE OSS OES 1.60 = No. i. diam. cyl., 3 in.: suction, 14 in. 

ats on “ Pete SORTS at ae ate 90 1.00 FOOHSHO SOC OO COOS DES eOSr ES COLeSeceeereceerereoe®S 180 cap. stroke, 3-10 gal. Price, iron, $28.00; 

Job, full size, California...2..000 20.00.00 ‘90 1.00 en eer 2.00 “hy 6 § 
 ROOKGR........2sessveeereneeseserees M1 ae SP ere. ¢ My puotion, Ms .: 

: — — on wo g rules, 14 ems pica and under, 25 cents. | ee ene oe Pe Ee, en, eee 
- 84 atten, Pee re enn re 5 B5 THE “ LIBERTY ” COMPOSING No. 3, diam. cyl., 5in.; suction, 2 in.; cap. 
ge See eres 70 85 Sr0Ks. San. gal. Price, iron, $35.00; brass 
ae! OU! AO uipiccEer nes .75 .85 Grover. cyl, 00. : . : 
SE NER. 62 x6 on sniicansbaevnn 90 RDF) Bins, cel. © ances save $ .90 | 16 in., Steel............. $1.80 No. 4, diam, cyl., 6 in.; suction, 2% in.; 

full size, Middletown................. 1.20 eae) 8 eeebeeceees ee 1.00 | a ee ae 2.00 1 1-5 gal. Price, iron, $45.00; brass cyl. 
2 PN. osc an canes baknes 90 io | gebeesestaene 1.20 | 20 os 50 debhasenenkiele 2.20 : - 

“ a 2 =e ri) | 1.40 | Extra Clasp........ 122! -10 Dis., 45%. 
ND EE BID Si 6s vos 0095 <nssseenee 1.20 ee T  _“Seper eek Shee 1.60 | Extra Knee.......... . 40 Diam. Cap. 

EROS CN avn seesssnsessacnsnsne 1.20 See eo oe Screw. cyl. stroke. Stroke. Pipe. Price. 
Be With | 6in., MR csvsnansesne $ .75 | 16 in., Steel............. $1.45 2 in. 1-11 gal. 7 in. in. $21.5 
Without pat. pat. 8 er ea -80 | 18 ro | hse w wich ee wed 1.60; Gam 00...... os” U6 hC™ ea 14 * 23.00 

Name. Res: CIBER ETO cosesns vous ene se ssaawssauet 175; am 1......3 - 15 “ ee 1% “ 25.25 
Galley lower. full size................0..4. $1.10 AS awe Sasene'e 1.15 | Extra Knee............ ee)” ewe 3%“ 13 * 7. 1% “* 27.25 
Enlarged Yankee job... ..............0..0 2.20 BE nw wicusnauises 1.30| “ Serewand Nut. .10 . * op * Bes : * 2p 
i CPD sos seuveoncweeew. ane 2.20 Dis., 40%. —— 2a . 2 . 2s 
PoemGerG GOFt CASB...... ...0s0.scceseness 2.20 a; . Yankee. cGccek oon 8-10 ‘ »* 2% “ 44.00 
SMR SS Sart Ooh a uh nbineectocennenes 50 Pe. SRN ssnenxeseosee 40 | 32 in., Steel......... .. $1.15 5% “1 2 ae 2% “ 47.00 
Si: ee I AEP EEID. wins on caeeehunwsseesan ae 1.00 7 -  Sapseweeoe .80 | Extra Knee... ....... eh 8 )6—| bteweae . “ibs * lew 3 “* 50.00 
“rule Ro, Reskenebeh sn iteceaereysen 1.15 SLB 7 IO once se esecceee 1.00| “ ClampandScrew_ .15 Dis., 407. 
= DRUEMR recctcsteucaseee | (shecke % -~ Other omg Se Order. 7--Price.~ 

Sak S cccshondsaxecasemvusnusannie 8¢ .§ is., 40%. Diam. Cap. Diam. Br’s 
[mproved, 74 “ .. Eiparebeee asriseeers .90 |) Albion. ; if A cyl. stroke. pipe. Iron. cyl. 
Space and quad, full-size................. 1.00 6-in., Steel............. $1.00 | 6-in, German Silver... $1.50|]} = 1....... 0... 2 in. 1-5 gal. 1 in. $39 $5i 
Slug - eh eae eae 1.00 8 ss ais 1.10 S ee mE —- Boe eee 2% “ 1-3 * 144 “ 41 56 
Figure ein cus Geirepcee 90 Extra Knee....... .. 40] Extra Screw and Nut. .10 | f/ Bie ornnane s * 12 “ 1% “ 45 62 
— ed triple fe eee eeee te eeeeee = = alley Mlocks, .. .}.}}»©6fM Be......0008 és . 6 2 = = 
mprov Tepe — —i(iéwtwwe Se vesccccess . < - WE N SCT. i (Bowe cecceces bi a ee » 

Triple, 94 S120... ..-oseeseecoseeneseeee 80 “90 a lL lL 4%“ 1 8S BO 155 
DR SRSED: «+. ccwesiescnnoesenestase 55 Dis., 40%. 

Pe WEMRPEED. sstsawavckstceesy: “bescuss> 55 ? With Tight and Loose Pulleys. 
e DRIED. «25 <cvsnsccesacccesinvensnenas 50 No. 1, cap. per rev., 1-6 gal.; size 

Script, a 5 Mebahb ash vee ch Sanperkee = of pipe, f 4 in.; price, iron, $26; 
S PN CRE ccelkk cxsbkhinesen sawakeis ronze, $45. 

ae BROODS LG cucu aciphex cenecbncph seekers 75 No. 2, cap. per rev., 1-5 gal.; size 
7 ood oT ERK ESS SSbeeRevaeSeiet : 2 of pipe, 1% in.; price, iron, $31; 
DERE EU 6s 5 poate av ess-3esenne en o ronze, $55 
Metal furniture, full-size .. ....... ..... 1.25 ; No. 4, cap. per rev., 1-3 gal.; size 
Border ; FY Meee ee Sears 7. : = : of pipe, 2 in.; price, iron, $48; 

_ BRM, oc oeseh nKteeekuuxehookwcuow i I IR in ois oi ovswiswnsaveksacadexeance ronze, $75. 
Leader, 3% size, per pair..... Sache wh seeh el 0 SE = RR i vinsuvahasaoacas ox” aexosGbweeen Pulleys on Nos. 1 and 2 are 8 in. diam., 24 in. face; on 
Butler jobs, full-size, per pair............ 3.00 Pt St asec pabsicccksi bes cubetaksvekisas No, 4, 12 in. diam., 34 in face. 
co — on cabinet cases add per case.............. = eGkEphSevswabedaebaskpansaubune xs Balance wheels for above pumps. $1, $2, and $3, accord- 

or rollers r 4 a Rake eeGne SEN kee ivnen iSe.- < Bethheb beers een ing to size. is., 45%. 
Dis., 25 and 57. 3 _, SA ee ‘wees 0 No. 2, % to gal. per min.; length of drive 

THE “ LIBERTY” GALLEYS, - eae agen eSSebaia sane eens 275 pipe, 25 to qi; —. op Pipes, drive, 3 in.; 
Allbrass “i structible.” ischarge, 3¢ in. ; ce, $9. 

Single, 33x 3434 inside. = oe : : : 5 nkeviesaasee $2.50 i No. 3, 1 to4 gal. per min.; length of drive 
“cm 34 XLS ceeeeeeeeteteeeees ceneeteees 2.00 DOUBLE LIFT HOISTS FOR VaR Ripe, a Oat — oe Pies, drive, 1 in.; 

354 x 1154 <t ugiss resis ene Coen eee eke ee 75 - < scha » 78iN.; > Se ‘ = 
Medium, 5 x 2334 inside eee Leman = Ketone tebarececeene 2.75 HATCHWAYS, ETC. No. 4, 2 to 8 gal. per min.; length of drive pipe, 25 to 40 

Double, 634 x 2334 ae seapebcarh ‘wahiewesan mens 3.00 oun o5 calibre of pipes, drive, 1% in. ; discharge, 4in.; price, 
S., df i ssaieasxsenns 5 : 7 : : a" 

SMOOTH cg eae GALLEYS. =e No. 5, 3 to 14 gal, per min. ; rage peers pipe, 25 to40 

j Half-lined. Full-lined. | Half-lined. Full-lined ft. 5 calabre of pipes, drive, 2 in.; discharge, 1 in.; price, 

Single col.$1.75 Di > — col .$2.00. $2.50 No. 6, 4 to 25 gal. per min.; length of drive pipe, 30 to 40 
eater eae naae it.; calibre of pipes, drive, 24 in.; discharge, 1% in.; 

~ Unlined. Haif-lined. Full-lined. price, $40. a teal 
Single column...........81-25 $1.50 $1.75 oe oe oe Te: aon te: 
Double column........ 7 1.50 _, Li 2.00 { ae ‘gts ’ ’ ; . ; 

a 9 2 : . 

- Dis., 207 and 57. No. 8, 12 to 120 gal. per min.; length of drive pipe, 30 to 
SMOOTH LINED JOB GALLEYS. 50 ft.; calibre of pipes, drive, 6 in.; discaarge, 2% in.; 

: oe Full-| _ st Full- price, $125. 
Size. Unlined. lined. ' Size. Unlined. lined. Dis., 45%. 
6x 10 $1.25 $2.00 | 12 x 18 $2.50 $3.50 
84 x 13 nee 2.50 | = x 20 4 4 Refrigerators. 
3x14 75 2.75 | 15 x 22 3.5 5. : 
10 x 16 2.00 3.00 | 18 « 25 4.00 5.50 WESTON CRAB SAFETY Indurated Fibre and Stoneware-Lined. 

Dis.. 204 and 5¢. 

RULED GALLEYS. 

BRAKE, HANDLES CAN- 
NOT FLY BACK. 

These have a rule laid out on one of the rims, divided 21 —. 

into quarter inches, by which to set advertisements. { ee er eren eas oo 

Cost of ruling extra, 25 cents. Eeeeswevbeni-vennenene = 

Dis., 20% and 5. WS. vere eee eee eee eeees -00 
ED cSbantiuncensieanne 100.00 

MAILING GALLEYS. 
Zinc bottom, 50 cents; brass bottom, 90 cents. Brass 

closed both ends, $3. 
Dis., 20% and 5¢. 

GALLEY RACKS. 
From $3 up. Pumps. Ruinsey & Co. vy le 

LEAD CUTTERS, Prices on all pumps include i. 
From $2 up. Pe 

Dis., 20% and 5. Brass Ca 
No. Dia. Cyl. Suction. strobe, Tron. cyl. 

“ 1-7 “6 

T HE “LIBERTY ” MALLETS. 

- THE “‘ LIBERTY ” 0 2 in. 1 in. gall $8.50 ...... 
—__> STEEL SHOOTING sTICKS. 1 2% Fe 1 zs 1-12 i 4.00 $6.00 

Bright, $1 each. 2 234 a 1% 1-11 ‘a 4.50 7.00 
Nickelplated, $1.25 each. 3 2% 14% 1-10 5.00 8.00 

Dis., 407. 4 ae ce 14“ 16 * 5.50 10.00 Po Pi: Oe ie - a - - . &q ay “ ad “ee ij . 

senries ge RE ; es 2H 33 a ae. 00 

is., 65%. 
decedent ee eee. 1 24in. 4in’ 1dgal 425... 

9 . 2 ‘6 A "5 

25 
75 $e I 18 

Hickory, Se $ .20 : 4 1 14 STS 
‘ 4% “* Mm“ ts me. sce 

i. ee 3 Dis., 70%. 
| es ae bound bas sencents 1.00 

| Lignum Vite, No . peenreees = Standard and Cylinder for 1% in. Iron Pipe, 

= & 

“ PE Missvex dens SO 
: oe. |) Se 

4 
316,00, Diseytcbnevee 4 46 

Dis,, 0 and 5%, in, Dis., 55% *'"""Mirrorz16 by,18 
26 

Dis,, 30 and 5%, 
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Sidtncinh innate Cars siiaataiiaie.. ” ; " Druggists. ; 1 innieiaticscs 

A.C, a i ne Ibs. ree P- $10.00 | Ligon. t8 lbs. Brose $11.00 STEEL ee LIST. 

Cars. | Gauge. , Cap. Net) Cap. hae Cap.|N 

ate Dumping 24” jl c. y.| | $35 2c.y. | $85 $65 3c. .y- 815, 

Rovolvi ing “ “ - = | SD * oo" 
Bottom Se ie 7" a oF ae es 
Tunnel | “ “ 55 ee 65 ia 

Mine.. | “ce “ 50 “ 60 “ 70" 

Plantation | 30’ = | 
ogging ; id | 

f . ly 86" 185, | 
Hand.. “fe 36’’ 45 | 

ea ~ 814" 50) 
Push... a 36” 40 

Saeed 4’ 84” 45| 
R.R. Construc-, 36” 

tion 60) 
“ee | a 814” | | 65) 

Carts. jai 
Plantation!) | 45) 
and Rail-| | tol 
Bases 6 
Wagons. | 

McEwen Pat-) | 
ent Dump-! | 

seh ine daca 1“ | 1751% “ | 200 
*These cars built of any gauge from 18” to 564” and of 

any capacity from % to 6 cu. yd. 

Sash Chains. 

No. A. “Giant ” metal, lic. pr. 
ft... _Wwts. not over 125 lbs. 

No. 1. “Giant” metal, 12c. pr. 
ft.,wts. not over 75 lbs. 
No. 2. “Giant” metal, 10c. pr. 

ft., wts. not over 40 Ibs. 
No. 0. “Giant” metal, 8c. pr. 

ft., wts. not over 25 lbs. 
No. 1. Red metal, 10c. pe. ft., 

wts. not over 40 lbs. 
No. 2. Red metal, 8c. pr. ft., 

wts. not over 30 lbs. 
No. 0. Red metal, 6c. pr. ft., 

wts. not over 15 lbs. 
No. 1. Steel, 8c. pr. ft., wts. not 

75 lbs. 
No. 2. Steel, 6c. pr. ft., wts. not 

over ‘30 Ibs. 
No. 0. Steel, 4c. pr. ft., wts. not 

over 15 lbs. 
No. 1. Steel, black enameled, 9c. 

pr. ft., wts. not over 75 lbs. 
. _ 2. Steel, black enameled, 7c. pr. ft., wts. not over 
30 Ibs. 
a 0. Steel, black enameled, 5c. pr. ft., 

15 lbs. 
Fastenings for hanging a window of 2 sashes for Nos. 

1 and 2 chains, consisting of 4 hooks, 4 rings, 4 sash irons, 
a set, 18c. per set. 
Fastenings for hanging a window of 2 sashes for No. 0 

chains, 14c. per set. 

wts. not over 

Dis. on “Giant” metal chain ........ 40 10 10% 
* Red metal chain 10 10 10% 

pa Te 10 10 10% 
BO SE IE a 5 wine: 5:6 vie nawaiee'eee 10 =10% 

Sceales.—Discount on all scales 50 per cent. 
Postal scales. 

No - capacity % to 9 oz. 
3. 

> No. 2, capacity \% to 12 0z., 
$4.00. 

No. 3, capacity \% to 34 oz. 
00 

No. 4, capacity 4% 0z. to 4 
Ibs., $8.00 

Even balance trip scales. seamless scoop, with weights. 
No. 1, ongectey 16 oz. to 
2 Ibs., tin scoo 
brass scoop, 

No, 2, capacity 1 oz. to 
4 Ibs., tin scoo _ 
brass scoop, 
No. 2h, capacity om 
~ to 18 Ibs , tin scoop, 
$11; brass scoop, $12.50, 

== SS 

Scales, slab, w weights and scoop. z Butter op 
No. 7, 4% oz. tol Ibs., 10 in. slab, without side beam$10.50 
a pat “With 11.50 
“2 = = ‘20 Ibs., 12 ‘in. << ithout " *2.50 
“ “ a3 “ 3 (3.50 

Tea Se aon soa 
Capacity. city. Scoop. 
% oz. 1010 Ibs Tin: 98.00 | 3g to 10 Ibs. Brass .. 9,00 

Counter. = 
Hr eaagees | fan acity. Scoo 
% oz. to 36 lbs. tee "$10. 00 | %oz. ie % Ibs. Seams, "$12. 00 

Grocer. 
Capacity. Japacity. Scoo Scoo 
Yeon towllbs. Tin. $12.00 | on. tobelbs. Brass. $14.00 

Meat or Butter Scales, with Slab. 
yy oz. to 62. Ibs. Es with Single Beam 

Double ‘“ 

Patent Boston platform, 13% in. 
long by 10 in. wide. 

Pillar, 18 in. high, double beam, 
marked both sides. 

With large seagplens tin Laos = . 
rass 

a etanes scales.—Without Wheels. 
Capacity Platform. Price. 

h De puneigiia we 400 lbs. 21% by 15 inches. $23.06 
Bee cctide deeaeas 600 Ibs. 2 byl6 “ 30.00 
Dice actewpesces 800 lbs. 25 by l7 4: 34.00 
Rs cs crete ss core 1,000 lbs. 26 by 17 ae 39.00 
Bixcdcareaesestca ,200 Ibs. 28 by 20 = 45.00 
| eee 1,600 lbs. 29 by 21 — 55.00 
eer: 2, 000 Ibs 32. «oby 23 70.00 

With Wheels. 
No Capacity. Platform. Price. 
Me uate a ala Beak 400 lbs. 21% by 15 inches. $26.00 
BRS Pidsiewtaeieies 600 lbs. % byi¢ “ 33.00 
REE ee 800 lbs 25 - 17 - 28.00 
Wor ckswercnsces 1,000 Ibs 26 by 17 = 43.00 
Riess comacnweoss 1,200 lbs 283 by2 “ 49.00 
ec cericessee 1,600 lbs 29 by 21 - 60.00 
MG sisisve a praern 5iininre 2,000 Ibs, = we.“ 75.00 
Brass sliding poise at same price if so specified in onder 

With Wheels and Drop Lever. 
No Capacity. Platform. Price. 
Mr srankdaiwer 1,000 Ibs. 26 by 17 inches. $51.00 
ceten 1,200 lbs 28 by 20 59.00 

ee enka nacsnoe 1,600 Ibs, 29 by 21 = 70.00 
Beh iaacepeaaces 2,000 Ibs. + ee 82.00 
Diticsvadeawatios 2,500 Ibs. 3314 by 2434 “ 94.00 
Misi eeocceraoss 3,000 Ibs. 38 by30 “ 125.00 

School Slates. 

Noiseless School Slates. 
Winsboro Cord Bound. 

Doz.in Price 
Size. case. per case. 

EE a alata 5.600 4 aie 18 $18.00 
Mi. sc ccewsases 12 15.00 

| ee 10 14.40 
eee 8 14.00 

SN se occecceeas 6 12.00 
Dis., 50 and 23462. 

“D” School Slates. 
Winsboro Oval Round Corner 

Doz.in Price 

MN ucie ak sek acnns 24 $10.80 
ETE tas ciaGowases 18 9.00 

ee tahe Gr dice Tenake w aceite oie area nataale 12 8.20 
De itok Gaaa taut 6a henee ae Arman 12 8.64 
ive ad ek a cacadecountenornaes:s 12 9.00 
Be eee eos eat oot eaecee ees 10 7.70 
Dare pints aca cetacean pies at acer 10 8.00 
Mracrsecussnsdunendss cost wannee ; 8.00 
aces tas eae a enn aware means 7.20 

Dis., 200 case lots, 50 and oe 

Shears. The Patent “Eureka 
) No. l cuts round 

metal up to 4 in. 
steel to 4, $12. 

No. 2 cuts round 
metal up to % in., 
steel to 3-16, $20. 

Discount, 25¢. 

Hartman Mfg. Co. 

(Sty le A) 
©) Galvanized “Hartman 

® Steel Wire. Flexible.” 
No. 2. Size 16x24 Eac h - 2 
No. 3. 18x30. 2.00 
No. 4. 22x36. ” . 3.00} 
No. 5. 26x48. S . 4.50 
No. 6. 30x48. _ . 63 
No.7 “ 36x4& Sy | «arr aeae 
No.8 “ 36x60. - 8.00 
No.9 “ 36x72. 10.00 

ress mats “ list " ” double the price of galvanized 
(Style A) for similar sizes. 

Hexagon Cap Screws. 
Heads on Steam-tight Screws not 
polished, unless so ordered. Can 
make these 12 inches long. 

Dia 2 

head. 710 36 91656 % jin10 %| 1 || 4 | 96 
| 

vied, M516, 34 790) ¥6 | 910) 56 | %| %\1 | 1% 
1a | | 

screw.| %4 [5-16 3% 7-16 1% | 9-16) % | % % | %| | 6 
i %4.. 3.00 3.25 3.75 4.40 5.50! 7.00 4 

1°. 3.25 3.50 4.00 4.70 5.70| 7.00 9.50; | 
2 134.. 3.50 3.75 4.25 5.00 6.00! 7.50 9.5012.20 | 
gs b6-- 3.75 4.00 4.50 5.30 6.30) 8.00 10.00 12.20 16.) 
J 134. . 4.00 4.25 4.75 5.60 6.60) 8.50 10.60 12.80 16.60 21.20 
= 2... 4.25 .4.60 5.05 5.95 7.00) 9.10 11.20 13.40 17.20 22.30 29.06 
= 214""| ~~ 5.00 5.40 6.35 7.50) 9.70 11.90 14.10 17.90 23.60 30.50 
4 26..) | (5.80 6.80 8.00/10.40 12.70 14.90 18.80 25.10 32.36 
to 254. 7.30 8.60|11.20 13.60 15.90 29.00 26.90 34.40 
AS i 9.30|12.10 14.70 17.00 21.80 29.00 37.00 

Tre | | | 

to in. 20, 18| 16| 14] 12 12) 11! 10 pepe 
dd | | | | | 
for | 
each | | | 
¥% in.| 30| 40| 50| 60| 80 1.00) 1.30! 1.60) 2.00. 2.40| 3.00 

Dis., heads ground, 602; dis., heads black, 60 and 5k; 
dis., heads extra finish, 50z; dis., heads case-hardened, 
5¢; dis., heads polished after hardening, 45%. 

SQUARE CAP SCREWS. 

Diam. | | | | 
head. % | 7-16 % 916 56 | 441% | %/1%K 14! 1% 

Length | 
head 4 |516 7-16 1% 9-16 5% | %| %!\1; 1% 
Diam 14 | 6 8 alse 's 6 | 
screw. 4 [5-1 7-1 -16 % 411% 1 1% 

cs «6% :=«2.40.2.75 3.20 3.80 4.40 5.75 
$ 1 2.60 2.95 3.40 4.00 4.70 5.75 7.70 
= 1% 2.75 3.10 3.65 4.20 4.95 6.05 7.70 10.50 
& 13 2.90 3.30 3.85/4.45 5.25 6.35 8.25 10.50 14.00 
= 1% 3.05 3.50 4.10)4.70 5.55 6.65 8.80 11.10 14.80 18.00 
a 2 3.25,3.70 4.35 4.95 5.90 7.05 9.40 11.80 15.70 19.00 22.50 
= 24% | |4.00 4.65|5.25 6.30 7.55 10.10 12.60 16.70 20.20 24.00 
S 2% | 5.00}5.60 6.75 8.15 10.90 13.50 17.80 21.50 25.80 
te 2% | 6.00 7.25 8.85 11.80 14.60 19.10 23.10 27.90 
q 3 | | | 7.80 9.65 12.80 15.90 20.60 25.00 30.50 
Thread! | | i i 

to in.| 20 18 | 16| 14; 12; 12} 11; 10: 9 8 | 7 
Add . 

for | 
each | | 
% in.} 25| 35 | 45) 55 65 90 1.20 1.50 1.80 2.30 3.00 

Dis., heads ground, 6 652 ; dis., heads black, 65 and 5k; 
dis., heads extra finish, 55% 5 dis., heads case hardened, 
602; dis., heads polished-hardened, 50. 

MILLED HEADS, COLLAR SCREWS 

Diameter ' a ' 

of Collar. 4 |43| 4 46 56 |d4/43 98 1 [1% 
Diameter ‘ ; 
of Screw. 46 13,14 fs % | ie| | | % | % 
= 3% 2.50'2.50'3.10 3.73 4.40 5.00) 6.25 
A 1 2.803.10 3.40 4.05 4.705.30 6.60 8.25 - 
ae 144 3.103.40 3.70 4.35 5.00 5.60 7.00 8.601125 
Ss 1% 3.45 3.70 4 00 4.705.305.95 7.40 9.00 11.90 15.00 
ts 1% 4.05 4.35 5.05 5.656.35 7.80 9.45 12.60 15.60 
=m I 4.70 5.45 6.25 6.85 8.40 10.00 13.35 16.25 
ae 214) 5.95 6.85 7.40 9.00 10.60 14.15 17.10 
= 26 7.530 8.10 9.60 11.25 15.00 18.00 
= 2% 8.75 10.30 11.90 15.90 19.00 
3 3 | 11.00 12.60 16.85 20.00 

Threads to 
inch 4 3 2 18 16 BiBin iw 

j or 

Add for | | 13 
each Minch 30 40 50 (60 (80 1.00 130 160 2.00 2.40 

Dis., 25. 
MILLED FROM SOLID BAR. 

yo ¢ 
Fillister. —-s_—§-_—S—s—s Bev a Head. Head. _—_—s Button Head. 

Diam. 1! 
Head / 3-16 4% 5 | 7-16 9-16 3g 4% 13-16 %) 1 

Length ~* 
Head +6 3-16 44 2-16 34 7-16 4/916 & | &% 

Diam. 
Serew j/| 16 3-16 4 516 3g 7-16 % 916 & %& 

3 34 2.00 2.25 2.50 3.00 3.50 4.00 5.00 
2 1 (2 252.50 2.75 3.25 3.75 4.255.30 6.60 
= 144 2.50 2.75 3.00 3.50 4.00 4.50 5.60 6.90 9.00 
- 1% |2.75'3.00/3.25 3.75 4.254.735 5.90 7.20 9.50 12.00 
= 134 | 3.25'3.50 4.00 4.50 5.00 6.20 7.50 10.00 12.50 
= 2 i 3.75 4.35 5.005.506.75 8.00 10.75 13.00 
= 244 4.75 5.506.00 7.25 8.50 11.50 13.75 
Ss 2k | 6.00 6.50 7.75 9.00 12.00 4.50 
o 2% 7.00 8.25 9.50 12.75 15 25 
Q 3 8.75 10.00 13.50 16.00 

Threads 2 > oe } 4 9 9/8 bu BR Bi) uw 

Head on Bevel and Button Head Screws, 1-16 ne in 
diameter than above specifications. 

Price, according to size of head. 
Discount, 50%; case hardened, 45%; case hardened and 

polished, 35s. 
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Stone Axes, Cast 

Soups (French). Franco-American Brand Stamp Herd Shoes and Dies. Each. | Each. 
Pa No. 135, 694 in. Jaw... -#31.50 | No. 170, 734 in. Jaw. $14.50 

gan joa, . ; -” y sé 
a — Quarts. Pints. 1% pt. it 145, 7 ” 25.00| “ iM 3 2 - FR00 

Terrapin. He---7-, $98.00 $4.32 $9.00 “mm = “ol et 
BREOR 6s csseens Dis., d 104. 

§ Mulligatawny. “3 3.75 2.25 - ee Of 
Mock turtle. ) : 
Ox tail..... . Adze Eye Coal Picks. 
one " | 4.50 | Same list and dis. as No. 16. 

ee 
Julienne......... Hs : P Printanicr...... % 3.50 2.10 J shoe & Die (Adamantine), show- a Anthracite Coal Picks. . 
a sake nea ng even wear from end to end. ; Same list and dis. as No. 16. 

Sr | wane ‘hrome Steel Works Stone Picks, per doz. 
EE cc Ewha ebaseunarehes glass . 13 Ho. » cot me... —_ 

Packed in casesof......” 2doz, 4doz, 1 doz. Soente por ® t.0.b. Now York. : BES No. 18.8 to 9 ths... 1850. 
Regular Assorted Cases. In Cans—Quarts. Dis., 60 and ver 
2 Chicken, 1 Mulligatawny, 3 Mock Turtle,| Stencil Inks. No, Coal Picks. Per doz. 

3 Ox Tail, 2 Consommé, 2 Tomato, 3 Julienne, S. H. QUINT & SON. > Ww eight,2 Ibs............. seeeccesecesesess $8. 
1 Printanier, 1 Mutton’ Broth, 1 Vegetable, 1 Black. " 24 te gene eens eeeeeneeeree eases cues 4 
Beef, 2 French Bouillon, 2 Pea. Per doz., $3. 36, No. Percan. Percake.|No. Percan. Per cake. i i 3 eg Din N Oe sen ee nce eeeen cos Seasbsse aa 

In Glass. B.cosese 7 cents 3 cents | 3.......20 cents, 12 cents 6 « DP ee ee 10.50 
11 Chicken, 1 Mulligatawny, 2 Mock Turtle, | 2....... = 5 iva _ 3 16. a EM race ed 11.00 
1 Ox Tail, 2 Consommé, 2 Tomato, 1 Julienne, Blue. | eo meee ed 11.50 

Printanier, 1 Mutton Broth. L.o..0ce 10 cents. 6 cents | 3....... 30 cents. 22 cents 16 eee eae 12.00 
Terms cash Discounts: 5% for lots of 10 cases, 10% for | 2....... 6 9 Bisinns ee 50“ 40 * 16. = 6 er NR ORB ESE Cap MS PES BETES AEA PADE 12.50 

lots of 25 cases. 15% for lots of 50 cases. Red and Green. N 16, a Me eee eras 13.00 
Slate penne Seite me - oo eevee to i . cents ; poh eal _ cents. 42 cents 6 : eee eon ho rte s oe rene re knee 14.00 

Ff.0.b New Yor towage allowed. 2 2 a ae | SS Er i pee } ine aeae” Ant ne . 
Purple and Green, per 100 feet sq...... ...........05. $4.59 | Per doz. cans or cakes, net, per gross, 10% less. Se ee teas et lieas 
Dark blue, per 100 feet sq........ eee ees 4.1! Indelible Ink. “> Eye Miners a pritting ‘and Poll. 

Sizes, 24 x 12 = 115 to sq., 650 Ibs. weight. Small bottles per DOP ccchusknchaxceabobenkewaeseste cee 19, Surfa 0,1 
Sizes, 20 X 10 = 170 to sq., 650 Ibs. weight. Oc 26 y seuss sw secadsepeucsasanenee 12.00 19 Rs te. :’ 

Spades and Shovels. ai 7 MEG Gs 66h ons bockssawesbstuewcsussed 20.00 19. é nn Ss 
The D. F. Jones Mfg. Co., not Gananoque (Ld.). ; STENCIL COMBINATIONS. 19° as ae 

JONE Contains Alphabet, Figures, ). _' * Ink. 19, “ No.5, 
Patent plain black solid cast- cteal shovels and spades. ) 19. “ No.6. 

19. 3 No. 7, 
Patent solid steel shovel. 20, Drifting, No. 1, 

i, 20, = No. 2, 
£2, “* No.3, 

Per Per 50. “is No. 5. 
Doz. Doz. 21, Poll, No.1, 

No. No. Black. Pol’s’d 21, “ No. 2, 4 Y 
20. D. or long handle sq. -point shov els.2 $15. 50 $16.50 21, “ No. 8, 46 “ :.” 17.00 

21. : <9 = 7 25 2 4 No. ee ac 
2. ; 2 i. S 1, “ No56 “...... 20 3. OS . . - “ 6 17.50 19.00 i inc ‘h, per do Riaées” Voted 6) Sabie eo Oboe punee sees eal 21, ‘ ; No. 6, 634 “ ...... 21.50 

ig charcoal.8 = 20.50 -22.00| | % S ss Dis., 60, 10 and 5. 
yw“ “ No. Ore Picks. 

5 Pt. plain back solid cast steel ing “ “ 
shovel. 7 oe “ 54, Adze Eye, 5 to 6 lbs.....# doz. $12.00 

2% v: Fi a7 Pp “ oe 

25. Dor long handle round-point 54, 6to7 pare $13.00 
shovels.3 16.25 17.25) Tools. ARTISANS. 54, ‘ to8 “.... “ $14.00 

=a Patent solid cast steel spa de Chisel (Mason). 
Stone, 5 and 8c. lb., net. 56, Steel Lake Superior Mining Pick* 

28. Dor long handle spades.......... 2 16.00 17.00 11 Picks 
oe eee 3 1650 180) . Oe (Special Price and Quality.) 

el a ! P $29 per doz. iis *. C0) < 
——-__ py Patent a solid cast ; Dis., 60 and 52, Pi Dis, @ and 10 

26. Long id joint shov Pee isdcaxecote 15.50 16.50 7 Tamping Picks. 
+ = No 2 ae 15.50 16.50 Steel. _ Adze eye, 6 to 
32 square-point mo ers’ | i .s 7 s., per doz., 

~m a takes : kksseeSeeeseEe | babe 17.00 All sizes, 50c. per 17. o 

33. D. handle square point raiiroad.. 4 lb. Adze eye, 7 to 

OREM MORAG <.5ocs wecnesscsscuse 15.75 ei he. ., per doz., 

34. D. handle round point railroad, ex- Dis., 70 and 102. $18 

tre BORVG —.-. nov ecnsienssceceess 3 16.50 ‘Adze eye, 8 Oo 

35. L. handle round point shovel, with - 9 Ibs. , per doz., 

SARE ORD cw sncs cies cereenesssevn® 2 16.00 17.00 $15 

=: aes 1 d d Patent plain back solid-steel shovels and spades. 
50. D. or long handle sq. -point s onagens 2.00 $13.00 

Hunt eye, 6 to 
87 lbs., per doz., 
$17. 

14.00 Hunt eye, 7 to 8 lbs., per doz., $18, 
52. - “ round point “* 3 14.00 Hunt eye, 8 to 9 lbs., per doz., $19. 
35. D. handle spades Caen ehee ae we sean 2 13.25 Dis., 60 and 10%, 

KF inneesncanvsnhoy scons 3 14.25) Five lbs. and over, 40c.; with teeth, 45c.; 3 to 5 Ibs., Steel Face Hammers. 
7.5 with teeth, 50c.; under 3 Ibs., 50c.; with teeth, 55c. po. 2, hand he a 2 to 5 lbs.; ; No. 45, =P 

; otal os. r xing hammers, 2 to 5 lbs.; No mascn hammers, 3 to 
Patent ee oremeanine cast ver, “360, and 41, peeling or ,stone hammer, 6 Ibe. and ere! No. 42, smiths’ hand hammers, 2todlbs.; N No. 44, 

steel scoop. Nos. 40 and 41, spalling bammers, 9 to 20 Ibs., steel face, smiths’ striking hammers, 2 to 5 lbs., all steel face, per 
per Ib., 17c. Dis., 70 and 102 b., 26c. Dis.. 70 and 10%. 

Ship or Top Mauls, Steel Face Steel Face Sledges. 
4 to 8 lbs., 28c. per Ib No. 34. Smiths’ sledges, 6 to 

SCOOPS. 
Jones’ patent vine back solid corrugated cast 

steel scoops. 30 lbs., steel face, 17c. per Ib. 
90. D. or long handle solid cast steel...2 $13.50 $14.59 Dis., 50, 10 and 5%. No. 35. Stone siedges, 6to 30 
au «“ e oe <i oe re Ibs., steel fave, 17c. _ ber Ib. - 
vir: ‘ ’ . fe —_ } Ss ngs zes, 6 to Jones’ riveted scoops. , Steel Wedges, wood, Ist sole oo i7e. yrs ib. 
92. Cast steel D. or long handle... ....% 13.50 14.50 qual., 5c. Ib. a 37, Coal sledges, 5 to 10 

= . huey > ne o = Cooper Froes. lbs., steel face, 18c. per lb. 
wt 2 

Half polished. - ag ~- == _ Cast Steel Sledges. P 

95. se 2x ccuneben 8 $20.00 12in..® doz. 14.00 No. 34. Blacksmiths’ s dee, 

96. so ey Seale 10 22.50 14in..@ doz. 14,50 4 lbs. and over, 30c. ; 3 to 8.5 
97. . - - Loco- 16in..2 doz. 15.00 36c.; under 3 lbs., 45c. per_1b. 

° motive or coal (heavy)........... 6 = 17.50 Discount, 602. M a No. 35. Stone sledge, oe 
98. Long or D. handle for salt 60 days, 2% 10 days. Vise. and over, 30c.; 3 to 5 lbs o> 

DIN. io dank o ncensosevavecnsssene> 17.50 ; > Nol. Solid Box Vises under 3 Ibs., d5c. per lb. s 
99. - D. handle flour and house ; Rael No. 36. Striking sledge, 5 

FUFMACE...-. 60. oes eevee renee sees 10.50 No. 25, 336 in. Jaw $12.00 = Ibs. and over, 30c.; 3 io 5 Ibs., 
100. D. handle r’d-pt. for coal te 11.00 5 36c.; under 3 Ibs., fa per Ib. 

(extra ONIN os kscenbenrscnuxnw erie 6 20.00 “ 55 a ee 10.00 |... 37. Coal sledge, 5 Ibe. and over, 30c.; 3 to 5 Ibs., 
101. ash pit, furnace L. han- . aioe’. “ 40,4 Bir Geaes a 10.50 | 26c.; under 3 Ibs., 45c. perl. 

Ds onan cco nts Tu Ks hip asen's bakes eS 2 3.f “ 45 44 ‘“ y 
mw. = “ «°° 89 in. D2 13.50 «a ae 
103. e re = 42 “iron “ 55, 44 “ \ 

DD CD oo ie soo oa oes Sinwencn scenes 2 14.00 “ 60, 414 “ : 

O48 
C—O Di‘ching spade. ou 7, ; . 16.00 

« g0; 514 “ **"""* 3750, . No. 43, hand drilling hammer, 5 Ibs. and over, 36c. ; 3 to 
124. D handle ditching (flat)............. .... 18.00 19.50 Wee, (ee. 18.50 | 5 Ibs., 40c.; under 3 Ibs., 45c. per Ib. 
125. D handle post hole (concave)........ ... 18.00 19.50 || i ene 20.00 } Dis., 70 and 102. 
126. DP handle Alcock (for clay and brick)....16,00 17.00 en. <, iasouee 21.00} Cast Steel. 
Discount on shov - and spades, 50 and 10. * 100, 6 > aes 22.00 | No. 42, blacksmiths’ hand hammer, 5 Ibs. and over, 30c.; 

scoop b ** 105, 6 Be iets 23.00 , 3 to 5 lbs., 34¢c.; under 3 Ibs., 45c. per Ib 
Boxed f.o.b. New Tork, Boston or Montreal. ** 110, 614 = «esse» 24.00] No. 44, drilling or striking hammer, 5 lbs. and over, 
The solid shovels, spades and scoops are made from * 115, 644 Be aes 25.00 | 30c.; 3 to 5 Ibs., 36c.; under 3 Ibs., 45c. per Ib. 

cast steel bars by a recently patented process, the blade ** 120, 614 rr ean bon 26.00 No, 45 *. a. ing hammer, 5 Ibs. and over, 30c.; 3 to 
and strap being in one piece, not welded. All goods are ee | eens 27.50| bs., er 3 lbs.. 45c. per Ib. 
American patterns. SRG xc cnes SD Dis., 70 and 10%, 
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RAILROADS. 

Railway 

ec Round Point. 

60 Ee 

Track Punch 

15c. lb.. net. 
Track Wrench. 

7%e. lb., net. 

Rail Fork. 

9c. lb., net. 

Crow Bars, 
Wedge Points, 
3c. lb., net. 
i Point, 
3 gc. Ib., net. 

65 Tamping Bar, 
6c. Ib., net. 

66 Claw Bar, 

7c. lb., net. 

Railroad Spike Mauls 
6 a _ , Steel Face 

Dis., 50, 10, and 5¢. 

Steel Track Chisel, 

15c. per Ib., net. 

Railroad or Clay Picks. 

Na. Per doz. 

11, Adze eye, 4to dSlbs.......... $11.00 

11, - BORG Sa tccuics 12.00 

ll, - WT caisccuscad 13.00 

11, . Pee cece 14.00 

i, S Die axes 16.00 

a1, - al 18.00 

13; Hunteyo;4te & “ .......65% 11.00 

12, - Wa Be en cacees 12.00 

12, _ Oe SS siccieces 13.00 

12, 4 WMP Siessesecs 14.00 

Dis., 60 and 102. 

Sathonin—Oekee per 

2, Adze Bye, A Long Cut- 
ter, 61 6.00. 

3, Adze E is dhost Cut- 
» ers 5% Ibs.. $15.50. 
2, Adze Eye, Long Cut- 

ter, Light, $15.00. 
3, Adze Eye Short Cut- 

ter, Light, $15.00. 
4, ae re: Long Cut- 

ter, 6 lbs., $16.00. 
5, Hunt Eye,Short Cut- 

ter, 5% lbs., $15.50. 

Hii @ 

Adze Eye Pick 
Mattocks.......... $16. 

Hunt Eye Pick 
FE Mattocks......... $16 

Dis., 60 and 10%. 

Grub Hoes. 

Western Pattern. 
Ibs, @ 

doz., $10.50. 
Western Pattern, 
No. 1, 3% Ibs., # 
doz., $11. 

Western Pattern, 
No. 2, 4 lIbs., ® 
doz., $11.50. 

Ww —— zene, 
No. 3, 4% Ibs., 
doz., $12. 
—. Petters, 

en” Ibs., 

lbs., mane ee iS Baltimore Pattern, No. 2. ‘ 
Baltimore Pattern, No. 3, Ss # doz. ey $12.75. 
Baltimore Pattern, 4, 354 1 bs., 8 doz., $13.75. 

Dis., 60 and 10%. 

MACHINISTS’. 

Combination Square, Bevel and Surface 

Gauge. 

Dis., 20, 10 and 5%, 

Tools, Carpenters’. 

OXWOOD RULES. * 
Two feet, Sour told linch wide. 

Plate. ladle. Edge. Bound. 
Round joint.......... 
OS ee % ‘$7 $15 
Arch Pee cenaceuen 6 8 16 

Tvo feet, fours. 13g inches wide. 
P* ce. 

Square joint priate bgieceon $7 
Arch 

Two feet, two-fold, 14 inches wide. 
Squa * joint. 

12 

Arch Top plate, 2 side views 26 to 30 in. 
Polished and lipped................+-+- $27.00 
Polished and ti ipped ic cscaden aaoeee an 30. 
Polished, lipped and tipped............ 39.00 

} MINES, po caigiae cet cacctaskcseopsase 27.00 
Manugany, SR ieacd<ccnve knee csaveusseneteors 33.00 
Mahogany, lipped and tipped....................--5+ 48.00 
Polished, triple stock, lipped and tipped Sas <a Ries ccs 48.00 
Mahogan 7 fe ec aeemaena 60.00 
Rosewood, lipped and tipped...................se008 90.00 

Dis., 70, 10, 102. 
POCKET LEVELS. 

Tron top, Wooo ance coxa cece dectanstseriases 2 50 
NINN on a5 adtnaee Ope scecacanetscensendcass sve 3.00 

Dis., 70, 10, 102. 

SCREWDRIVERS. 

STANLEY’S BEADING, RABBET, SLITTING AND MATCHING 
PLANE. 

Eighteen Tools, Bits, etc. 

5, $3; 

dle. Edge. Bound. 
$9 $18 

a0 sdeaneee 9 ll 20 

Arch. Arch Bound. 
$7 $16 

24 
Gunter’s Slide. 

Dis. 80,10 and 104. 

co 
a 
ea 
x 
Zz 
cs 
Et 
R 

e 
a 
a 
pe 
a 
| 
a 
i 
i 
4 
i 

LEVELS, 

Arch top plate, 2 side views..$9. 00 

PLUMBS AND LEVELS. 
Arch top plate, 2 side views. 

12to 18to 24to 
18in. 24in. 30in. 

PN ook cs cecovucsenee $14.00 $16.00 $18.00 
NE so cevserancee: cae 16.50 22.50 
Mahogany tp’d and lp’d 27.00 
Polished and 1 pped..... ..... 
Polished and tipped..... ..... 
Polished, lip’d and tip’d 

in. 
Mason’s level, 2 plumbs, polished, 36,$30.00 

’dand t "d, 36, 36.00 
Mason’s level, 2 sane polished, 42, 36.00 
Mason’s level, 2 plumbs, p 

PATENT ADJUSTABLE PLUMBS AND LEVEL. 

Varnished handles, pat. —— fastening. 
Size 14, a per dozen; $1.50; 3, $2; 4, $2.50 

re eS 12, $8. 
Dis., 75 

+ DO 

PLANES, BAILEY’S PATENT IRON. 
With pat. lateral adjustment. 

in. X 2 in., $3.25; 10 in. 
$3.75 each. 
Jack, 14 in. X 2 in,, $3,75. 
Fore, 18 in. X 23¢ in., $4.75 

= each. 
Dis., 40, 10 and 10 #. 

BAILEY’S PATENT WOOD PLANES. 

Smooth. 

$2.50 $2.75. 
Dis., 40, 16 and 10. 

STANLEY IRON BLOCK PLANES. 

3% X Lin. 
20c., 

5% X 134 in. 
40. 

7% X 1% in 
60c. each. 

5% X 14 in. 
60c. 

74% X 134 in. 
85c. each. 

=) Dis. , 40, 10 and 10. 

Smooth, 8 in. x 1% in., $3; 9 
xX 23g in., 

Jointer, 24 in. X 354 in., $6.50 

Handle smooth. 
9 X 83% in. 8 xX 2in. 9 x 2in. 

$2 $2 $2.50 each 
Jack. Fore. Jointer. 

15 X 24%in. 20 x 236 in. 26 x 25gin. 
$3.25 each 

STANLEY “ ODD JOBS.” 

Embraces in combination with 
ordinary Carpenters’ Rule: 

010 Try square. 
020 Mitre square. 
030 T—-—— square. 
040 Marking gauge. 
050 Mortise gauge. 
060 Depth gauge. 
070 Mitre leve:. 
080 Spirit level and plumb. 
090 Beam compass. 
0100 Inside square for making 

boxes and frames. 

Price 75 cents. 
Dis., 20, 10 and 10%. 

TACK HAMMERS. 

Magneti Mm 35 & OTIC, SIMALL.....ccesecsees o 

—— Medium eee 1.50 

MALLEABLE IRON. 

Inlaid Handle. 

STEAK HAMMERS. 
II oo iais ded exnccnasiisaas 

Se MN ies or acinnincmneweedsion 

Discount, 30, 10, 102. 

Trucks. 

New York Pattern. 

posTor parr 

Length Width Width at 
- of at upper Size of 
Size. hdles. nose. ar. wheel. 

t Ft. In, Inches. Inches. Inches. Price. 
No.0 3 6% 12 134 6% x 1% ($4.50 
No. 1 4 1 13% lee 6% x 1% 4.85 
No.2 4 5 15 1 734 X17 6.00 
No. 3 4 8 16 17% 884 x 24 7.00 
No.4 5 0 164 17% 934 x 244 8.00 
No.5 5 4 174 187 1034 x 23% 9.50 

Discount 
Special net prices on quantity orders. 

Tuyeres. 

No. 2. No. 4. 

$25.00 $35.00 per doz. 

20 @ dis. 

v alves. Brass Globe and Angle Valves. 
Size, inches.......... K% 4 3% %4 1 
Star globe and angle 

Wenwette... se. , 80 $0.85 $0.90 $1.20 $1.55 $2.00 
Star globe and angle 
valves, heavy pat- 
i EE ene 1.50 1,95 2.80 

Extra_heavy Star 
and Lion patterns. . iia ea 2.00 2.60 3.60 

All brass, yoke top. ... — sala ae ge 3.75 
Cross valves........ ... 115 125 150 8=.2.00 2.50 
Star check valves.. _ ae 0 as a ist i164 

do. heavy pattern. . Bees oes 115 150 2.00 
Crescent globe and 
angle valves...... ™ 60 475 1.00 1.35 1.80 

Crescent hose valves . <n eee wi faa a2 
check valves. . 5 60 85 1.15 1.55 

Verticalcheck v’lv’s . 0 85 11 =. 
Jenkins globe and 
angle valves ...... 110 125 160 2.20 2.80 

Jenkins check valv’s . 110 190 130 19 2@ 
Gate valves, Chap- 
Mans chiduadas a. xe 1.30 1.75 2.25 

Gate valves, other 
MINS Os oc cence cad-cu ea 1.00 1.20 L75 8362.50 

Brass safety valves... 200 225 2.75 3.50 5.00 
Brass butterfly v'lv’s . ae seid soa a4 3.50 

eee 14 1% 2 2% 3 
Star globe and angle valves. $3.00 $4.00 $6.50 $12.50 $19.00 

do. heavy pattern. 3.9 5.30 835 14.00 22.00 
Extra heavy Star and Lion 
Pima ihsaddumaend <deweesn 5.40 7.2010.80 18.20 28.60 

brass, yoke top........... 5.00 7.00 10.00 18.00 30.00 
Saas MI Sara dela dances sas 3.50 5.00 8.00 16.00 24.00 
Star check valves............ 2.50 3.25 5.00 11.00 15.00 

do heavy pattern.. 3.00 4.00 6.50 12.50 17.00 
Crescent globe and angle 
UNE takin wate nascan 2.80 3.90 5.90 11.25 16.00 

Crescent hose valves.. 4.00 5.50 7.00 10.00 .... 
bie check valves.. 2.30 3.25 5.20 10.00 14.00 

Vertical check valves........ 2.30 3.25 5.20 10.00 14.00 
Jenkins globe and angle 
UM ob ca 45 ce as 4.00 5.50 8.00 15.75 22.00 

Jenkins check valves ........ 3.60 5.00 7.50 13.50 20.50 
Gate valves, Chapman....... 3.25 4.25 625 1150 16.00 

“other makes.... 3.50 5.00 7.50 15.00 22.00 
Brass safety valves ......... 700 85012.00 20.00 30.00 
Brass outterfly valves....... 4) 5.50 800 11.00 16.00 

Pressure Regulating. 

Mason Regulator Co. 

Size Size Size 

pipe. Price. pipe. Price. pipe. Price. 

linch, $22. 144 inch, $28 146 inch, $835. 

2“ 44. S637 3 3 
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Ludlow Valve Co. W hiffletree. 

Double Gate Brass Valves. Edward Smith & Co. 
“ For Finishing Coats. gal. 

Gland in packing box. Wearing body varnish ........... 3.50 
S ] So | So S |Szs.; Medium drying body............... 5.50 
© - | of g |S 52s One coat coach varnish............. 4.50 
a Aes oe Oo, (2 28 DW CATING CATTIARC.......scccscccsees 4.50 
3 | So5 | 42 Eo I 28 Heavy gear varnish....... ......... 4.00 

| »| Sldea| SE | SAS bse Coach body = “*..... se ee ee eee 4.05 
| 2 Gos @ ee les 4 No. 1 coach 2.2 Willson spring (Jeffery Manufacturing Company). 

S = Te | 3m a | En) For Under Coats. - Single. Double. 
BD 1a | & | a | Hard drying body..... $4.50 | Black rubbing varnish.$4.00 $70. 1, 34 or 36 i inc shes long uosaunaee een $1.25 $2.50 
$ ae ea | Rubbing body varnish. 4.00 | Priming (Ist coat)..... 2.50] No.2, “eee 1.40 2.75 

%| 1.25 | ay n. 1.00 Quick rubbing = 3.50 | Filling (2d coat) 2.5) | No. . = T speteh boanmeea wes 1.50 3.00 
¥@) 1.25)....+|.....+55 24a eee $1. | Rough stuff............ 2.50| No.4, “ a Si sie nee ve enee so 1.65 3.25 
Vv rH renetlen scenes 6 Jereeeee 1.00 For Inside Work. Including either steel naaee or rings’ 
141 315 eer ae \ 368 Serres : o Best flowing v 7 .$4.50 Hard oil finish light ...$2.75 Discount, 45 and 5 
ee aaee nee i oe | 1799 | Best polishing “ .. 4.50 | dark... 2.25 Windmills. Oe eee — i lage" -| 199 | Cabinet - i White copal........... 4.00 1 J. CORCORAN. : .25 11. 5 aa a | 1. ryers. ‘atent Storm Detying Pur 
2% ao oo 6 | ; 13-16 | ofp | a Japan gold size.... .. $3.59 Brown japan........... $1.25 ea Mille s wane 
314/21.00 31.00 mK | * 1°95 Coach japan. ........0. 1.75 Liquid dryer.......... 1.25 ¢ see Weight, Cubic 
41350043001 9° | 1146 1.25 Discount, 40 per cent. f.c.b. N.Y Wheel. boxed. feet. Price. 5 (520064001 10 PORT ENTE ‘ | 195 Preservative Coatings. Ste ft. 650 Ibs. 55 95.00 
6 |730090.00 ll |: aes 135 Spar coatings.......... $4.00 | Exterior car coating. .$4.00 10 : 700“ 73 120.00 
8 i ores [sea emi _ Fas SED Bianseacces 2.50 | Interior car coating... 3.25 wz you 95 150.00 

i: X. te Nose.....c. 4.00 | Locomotive coating.... 4.00 14 ° ji 135 250.00 
12 Floor Re ccvcaave 2.5 ade 1 “* 1,850 * 195 375.00 

= ey Discount, 35 per cent, f.o.b. N. Y. i «2150 250 450.00 

Wagons, Carts, Ete. a ss, one OD 600.00 
__ Rubber-Faced Slide Gate Fire Hydrant. D. F. Ro. & Son. 95 * §,400 gee 775.00 
BOS sy | 6s 7 @ 7. 7 - : > Cart, top and fend- Dis., 202. . 
Seg 2 Q; f i i AEN seca ehunvcsecasnssanse “ k ’ yor _ 
On cS | do ag] "3 ae THE GENESEO No. 1 Cart, top and fend- 30 B a lbs. bl 975.06 
Beeg | Ges | 824 S| o8| oS ROAD CART, lesertnhaeansenesienies g RE Pr es Per 
Sy OS | Cue | Su S | 4 | pol ee No. 2 Cart, one man cart, 
=e wae fe we tee a; ei a MN cickcEnceeenrackes 65 
A _|A R owe No. 2. Cart, one man, top. 86 z 

2 CC > ms Ipches. Inches. Inches. | So a | 
3 or 4 456 3 | $23 pens > aeons No. . Cart, two man, 
3-4-6 534 4 | 31 |$33. 0 $35.00 eet eR er en ere 60 Ce orcoran Storm Defi ing Geared Wind 
4 or 6 : 5 [eeeeees | 38.50 40.50 ~—5 Se Se art, two man, mills for Driving Machinery. 
6or 8 8 :  Teteanen | 49.00 51.00 “ open ; 54 

____-8orl0! 10 8 ot weds esses No 4. Cart,twoman,top. 86] Price includes upper set of Bessemer 
eo oes as fos | cea, | 2E No. 5. Cart, two man, ed steel gears, one length of shaft. 
SegilaZ oN eens | @E™%S | SSa NE PONG cass vackcuurshacbaxncubeusbatencessanese 99 7 ee 
oe ss S oa | B°es | ER No. 6. Cart, two men, top and fenders................ 9)| Dia. H. P. = eight. Cu. ft. Price. 
BS |,S8| es @ecS | @,88 | wee No. 7. Two man combination cart.......... Esse 110 | 16 ft. ¢s 1,900 “Ibs. 209 $400.00 
ba lok 2 Soon | Sose | Sze Wide track 5 feet. 2) 3,600 340 650.00 
& |m S 3 ° | Narrow track 4 feet 8 inches. 2 64 5,400 re 355 850.00 
Se en ne nnn an | eee ee Reena. > ‘un aa oa io 
CES ETE SNA SE eek Sheol eM RER Pees hD Reb chen pane ke $4.5) cet ie r ‘ a 3: is S56 000.0 
OLE a $33.00 |" $35.60 $37.00 5.00 ‘Warches.—Trenton Watch Co. O12 4,500 896 2,000.00 
cenwlhkenne 38.50 40 50 42.50 6.50 ve : wy ** 30 16,500 “ 956 3,500.00 

$53.00|...... 49.00 51.00 53.00 7.50 Open Face, Stem Wind and Set. m * 40 20,000 * 1,015 — 4,500.00 

a area sitiiat arate set tae ttn i = . 51. Nickel Silver, Snap Back 
For each 6 inches |For each 6 inches | ss sn ile 
more or lessthan | mor — : | . oa. and Bezel..... .......... ae 
standard length | standard length ixtra |pende’t r Nd ed ‘ 
of stand pipe, | . . frost a oe, | ay nozzle . 55. Nickel Silver, Jointed Back 
add or deduct| add o- deduct | for hu gates ‘ ‘ of as 875 
from list. eet ay a REE EEE | ss Xo ecduensoun 3.7 10 ft. pumping.... $75 4 

$0.60 ’ “r 30.44 | iad eairr a 12 ft. "t » | Plus cost 
.75 .50 6 in. $0.50) $3.50 14 ft. “ . 140 r 

-85 v0 No ch me 3.75 60. Nickel Silver, Bassine style, packing. 

Peau : Pe pamensse 150 (Smooth Edges), Double 16 ft. EF ° om) 
= — een DEON i enucciassvabensenhsus 4.25 Dis., 50 per cent. 

Star Radiator Valves, with Vo. 65. 4.50 Dueber Silverine Bassine... 

Brass T Handles or Wood 

No. 92. Silver, Engine Turned Wheels.  ~—*|:sONN- 92. Silver, Engine Turned..... EMMERT & LAMB. 
ee No. 90. Silver, Engraved........... 

No. 101. 14-karat Gold, Filled, Cases “Stover” Pumping Windmills (no Size, inches..... % % 1 made of twoplates of 14- tower). 
Rare = ass ....$1. =s $2.00 * =o karat gold rolled on base 

ated trim’gs. 1.80 > metal, and warranted to as kat ee eed 
Rough & Plat 7d 2.00 2.45 3.05 wear for 15 years, Engine ee. Wt. onan i. «¢ whic ft. a. 
Finish’d & P'I't. 2.50 3.00 3.65 ieee oe te 1 oe nn = mae 

No. 102. Same, Engraved.......... ‘Jon? > 4 xe 
Size, inches. sai a4 Bre e 2 7 Dis., 15 and 6% cash. —*" I ums Windmill aa tow = a 

ain brass... ..$% 80 $7.50 | ie a 0 tt. 65 48 
Plated trim’gs. 3.95 5.20 8. 00 Wheelbarrows. 12 ft. Dis a a i a7 110.00 

Rough & Plat’d 4.20 5.50 8.50 14 ft 400 108 160.00 Finish’d & P'T’'t. 4.95 6.50 9.75 et. 4 rf ao. 

Dis., 40, 10 and 5#. ~~ ~Serom ‘ion 
25 ft. 4,225 280 600.00 

Dis., 40 per cent. 
“Zenith” Geared Windmill (no tow er). 

Prices include upper set of Gears and about 5 feet ver- 
tical extra heavy shaft in windmill head. 

EDDY VALVES. 

cr en CD CSI 

7 yer doz. $22.59. 4 ft. 1,550 178 260.00 Climax Bolted Barrow, with W — heel y $ 16 ft. 1780 198 300.00 

Common Nailed Barrow per doz. $18. 50. 20 ft. _ 3,170 216 500.00 
Bolted 8.7 Dis., 40 per cent. 

oi Lansing’s Patent Iron-Bolted Barrow “per doz., 25.50 an ie 

» ass Se Cl’ss ee B olted Dirt “ “ “s = v4 —_ ig and Copper Wire Cloth 
2. Class z- Class 3 and 4. 5. Whart or Government “« « & 19 5H No. Price| No. Price 

Mortar e e ** 30.00 Mesh. per foot. | Mesh. _ per foot. 

Class 2. |Class3./Class4. Class 5. Bent Handle Stone Se eee 48.00 2 from No, 0 w ire. - $2.50 | 20 from, No. 26 wire... = 
—————— — a’ . Coal or Ore - - 31.50 . oe 27 cree 

| Quick opening valves . > — “ “ “ 5 4 6 2 a «* 80 
Iron, brass | | with wake and pinion Pig Metal ers Ww “6 = 5 - . = .65 ted y > t I b Brick Yard 20 inch Iron Wheel each 10.50 ) 5 ~ arn O 
mounted. |All ir’n| Water | 1 Oited 8° | Globe Patent Bolted Garden Barrow , per doz., 42.50. oo ae 32 70 

_____ |for gas.) works} Mounted. ___s| ‘Box 30 by 24 by 12 deep, wood wheel Be ake ae ie st 
| | Hub. |valves.| i . Ss Capita Patent Barrows 10 Ee 18 ere 8 

») \Serew, |Add | ends. | Hub | ee ee ee With Iron Tray, A, per doz., .........2+++-seeest eee $39.00 | 12 * 19 a 70 
S| or j|forS RT) eb en Te ee enlace abntnsntsakeee 42.00;14 “ 22 33 90 
© | flange,/S&L| | ends. | 6¢ | 3 The Leader Iron and Steel Barrows. 16 re 24 Fa 1.10 

| ends. be tote 14 Ee Dee Gas- Pes Legs and Handles in one price. 18 ‘ Dis., 60. 
$7.09 |$1.00|~ $8.00 | $10.00 | $10.00 | $9.00 $9.00 | No. 1 Tray of 16 iron, capacity 3 cu. ft. of earth, each $12. 
0:50: 1 020 4 ..255... lees 15.00 | 14.00 | 14.00} No. 5 = 
13.00 | 1.40} 10.00} 15.00] 29.00 | 17.00 | 17.00 or 250 Ibs. of COAL..........seeeee-e0es teeeseeees s 15 
16.50 | 1.50 ve ubassaeeos 25.00 | 21.00 | 21.00 | 3 Galvanized 18 iron, capacity same 4s No. 2...... 15 Wire Goods. 

4 18.00 | 1.70} 15.00) 18.00} 30.00 | 25.00 | 25.00 
446 | 22.00 | 1.80 |. 5 00 "3500"! 95°00) aaa: ai ag 
5 | 25. 2. 2 25. 35.00 | 31. | 31. 
8 | Son | 230| 35°00 | ston | 20:00 | 37:00 379) | Whims—Horse. Fly Trapt. Per gross. 
7 | 37.00 | 2.70| 30:00 | 37.00 SA sane ee 
8 | 4500 | 3.00| 35.00) 45.09 | 55.00 | 55.00 | 55.00 = Paragon........ $18.00 
10 | 60.00 | 3.50' 4800! 69.00 |........ Saab ipneie | sib a sre’ 
12_| 80.00 | 4.00 65.00 __ 80.00 SO ek ce Balloon... ...... 150 

All Iron Valves, Classes | 2 and 5, 10 per cent. less than 
rass Mounte 

Common-sense Steel. 
0 TB civwe vcsenc aie eek cat O0e hin Wilss Noa eskaneee $125 

Dis., 254., in car lots. 
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NEW YORK PRICES CURRENT. 
DECEMBER 7, 1889. 

Discounts are for Export Only. 

In the interest of the extension of the markets for 
American manufactures the ENGINEERING AND MINING 
JOURNAL has secured the services of gentlemen thor- 
oughty acquainted with the export trade and with for- 
eign markets, and it offers its services to foreign buyers 
who may desire information concerning any article w ‘hat- 
ever of Americ an manufacture. 

commissions on goods purchased. The proprietors of the 
ENGINEERING AND MINING JOURNAL are neither com- | 

but they have many | mission merchants nor exporters, 
sources of information, both at home and in foreign 
countries, and place these at the service of manufac- 
turers and exporters here and of importers and con- 
sumers in other countries. 

Agricultural Implements. 

“Planet, Jr.” 
Drill, $9. 

No. 2 Seed 

Combined Drill Culti- 
vator Rake, Plow, ete., 
$12. 

“Fire Fly” ate | 

vatorand Plow, $5. | 

“Fire Fly” Hand | 
Plow, $2.50. 

30 ¢ discount, f.o.b. 
New York. 

All Steel Horse 
Hoe and Cultivator 
combined, with | 

1g wheel, $11. 

All Steel Plain Culti- 

vator, $6.00. 

40< discount, 

New York. 

HAY FORKS. 

Ely Hoe & Fork Co.—Gold Finish, Patent 
Overcaps. 

Three Tine Forks. 

No. Tine, Handles. Per doz. 
30 10 in. 4% ft. ge re $7.75 
2. 869° PAO CSE o's Ks 9.00 
2S 12% ‘f poapeed 10.50 
ae. @* Se 50 
RBS 12“ “ Bent & St’pd 11.00 
33 is ** eter ote ae 9.50 | 
Ss 13° we Snepeee:. 11.00 | 
se 3 ae, ae 10 00 | 
33 BS 13 * 544 Bent & St’pd 11.50 | 
34 14 “* BN AWN eet han 10.25 
“aB WS e DRG ca nee 19.75 | 
35 15 “ See =) pate ain ceo 11.25 
SB 15 mid — Cease 11.75 
ae. ae “ Pe 3s 12.59 

® 42BS 12 “ “ Bent & St’pd 14.00 

Manure Forks, 

caps. 
a. 44, oval, 4 tine, 12 in. tine, 4 ft. | 

handle, Plain ‘terrules, $12.50 per doz. 
No. 448, oval, 4 tine, 12 i tine, 4 ft. 

bande, strapped ferrules, $14 
No. 4416, oval, 4 tine, 12 in. tine, 4% ft. 

bandle, plain ferrules, $12.50 
No. tik S, oval, 4 tine, 12 ft. tine, 4% 

ft. pone e, strapped ferrules, $14. 
No. 54, oval, 5 tine, 13 in. tine, 4 ft. 

handle. 2, pain ferrules, $19.50. 
oval, 5 tine, 13 in. tine, 4 ft. 

handle. stra 
No 6, oo 

handle, 
No. 64 

handle, 

6 teerales, S21. 
6 tine, 13 in. tine, 4. ft. | 

lain ferrules, $22.50. 
oval, 6 tine 13 in. tine, 4 ft. 

strapped ferrules, $2. 

| 
& 

No charge will be made | 
for these services, either directly or indi-ectly through | 

wheel Hoe, Culti- | 

f.o.b., | 

Solid Steel Shanks, | 
Gold Bronze Finish, Patent Over- | 

HOES. SCYTHES (GRASS). 

Tat Beemtend Socket, GE tam Beoune Nock, fa POVG~) werititias's mattalltis Witla iss ones annus aeersnaeareneae’ $8.50 Cc. S. Blade. Silver 
il NE MII cis. c ce cancecncece-<ansaaemeneai 8.50 

Field, 7 76 X x x hye in., selected mags. ‘7 . 7 estern dutchman, | bronzed and painted........... an 
a se a ee ae ea h 
oe i x x48 os # . : an rn ine — ery steel, a ON sexs cae vcvvcneteree see 

wd ROO TEE I sais cee cies exedis) Soacdeveneb’s a 
“ oe “ee ¥. 00 

, * Grain Scythes. 
Washingto on County Pattern. sp ring 10.00 ee nteeet a Rowe cit ower pukasaemnmemenee ~o 

Rk ata fate Sahat 7 ee EET ES PO ap 
er cages. ‘heen m.. Ope 'E Rangiee a rs Llnad a saan cn annicthaniuis 11.25 

Wm “ “ 9.50 | Clipper, bronzed and painted.... ................... 11.50 

: i Lawn Scythes. 
Meadow, 9 4 in., poplar Clipper, bronzed and painted.................002000: 9.00 
handles. . a9 tient cay aneaecinaede 9.00 Dis.. 40 and 104. 
— y, 944 » 314 in., poplar . 
| RE arr 9,25 

"ae : fe ™ a 1, 065 oe 9.50 SOWER, BROADCAST SEED. 
Broom Corn, 74% x 4% in., pop- 
laxtiandies:...5....22....<... 9.00 

Popular Handles in Meadow Socket Hoes, unless P 
otherwise ordered. — Goodell & Co. 

PLOWS. 
Reversible Oneonta Clipper. 

16. Oneonta Clipper, Rever- a y > 
gnEONTA CLIPPER = Tron beam Cut- siecthecene mab itaecane tan, 

a, Me ks Sidi e Saker csstnice nar $ ; 
. = , Oneonta Cli per,Rever. ™ Gross wt., 110 pounds per dozen 

sible, Iron neel anc : 
| ee 15 Net wt., 75 pounds per dozen. 

. Oneonta Clipper, Rever- 
sible, Iron Beam Cut- 
eee eee 15 

= Oneonta Clipper, — er- 
— - r -. eam, 

| = 1eel and Cutter . 16 , 
| 7. Hard Metal,Reversible, | “™vils- a : 

Ve CEMINGES Dine cee. e KS nedmdeed “ale 17 Weight Weight 

117 about abou 

ee te Ne ee le etii. ee Now dese. 4018... 8425 
19, Hard Met: ul, Re versible, Ww ‘ood Beam Cutter...... 16 . 00..... 4 = ayaa a0 t ba : | es Wihadl and ‘ 0. _- ee e : 

Ney nics oc EPCS Se oo satin ccicice earaeweanetns V7} ag beeees 15 8. o ‘ 
| 20, Steel Mould Board, Reversible, Wood Be vam Cutter 15] ,, come =. on 90 “ 

; Sobor Wheel Anvils weighing 100 to 800 Ibs., wo ets, per Ib. Discount aa eanaeli” Scan nine ny xr 16 20 and 10 < 
ron Beam Plows. 

; T'wo-horse Sod and Stony Land.... 8.50 plain. 

| Curtis’s Sod Two horse............ UO “ 
| 7 o - Dy aches TUS be Ade 13.00 cutter. Arms and Ammunition. 
| = pocat een 14.25 wheel & cutter. 

Subsoil Plows. | Wood Powder. 
T Wwo- -horse 9.50 Draft Rod. ‘ 11.00 Wheel and Draft Rod. | American Wood Powder = 

Hitchcock's Potato Digger and Shovel Plow. Kegs, 25 lbs. 6M Ibs. 1 1b. cans 
| ip iproved adjustable handle shovel plow............ 7.00 | Trap for first quality arms ° 
| Hite heoe k's Potato ta hen Mirae co ara og Ss ote 8.00 7 $19.50 5.00 .85 

Di — shovel plow...... 10.50 A, for large bore........ \ i a 

1S. UF S for general use, | 
| ne for sma yore | 

— and rifles...... ........ \ 17.00 4.35 15 
E, very fine for small | 

| The & R. Nye lm — rifles and ey | 
ee i shooting....... dias 

proved, nso rg 
| er cent. 

22 Teeth Rake, $32.00 Bullet Breech Caps..... ...per lb. 1.60 +U 
Conical Bullet Caps............... ¥ 1.75 10 

—<— 26 34.00 . 
IMPROVED : - | oe 

25% dis | er cent. 

Chieffain Hay Rake Co | Military iim Wire Cartridges.. 000000. 10 
= \ Central Fire Pistol and Rifle Cartridges.. 40 10 

Node Lock ‘ae 00 Central Fire Metallic Cartridges for Tar- 
War te 30,00 | .. et and Sporting Rifles......... .... 30 10 
No. * 99,00 — Car fridges Central Fire......... 30 = 
Iron 5 ie $2 extra. auchetix Cartridges. ......... .. ....-. 

7 With Pole, Double 
Tree and Neck j 

E Yoke, $2 extra. 
= 22 cubic feet packed, 

400 Ibs. gro., 225 
ie LI Ibs. net. 

| Golden Farmer Self-Dumping Rake, $37.00; 22 cu. ft., | Gatling Cartridges.............-... i Specias 
| 430 Ibs. gro., 250 Ibs. net. Primed Shells and Bullets................- 25 10 

Chieftain Hay Tedders, $59.00; 700 Ibs. gro., 450 Ibs. net. | Friction Cannon Primers................-- 20 10 
Potato Diggers, $7.00; 100 Ibs. gro., 60 Ibs. net: dis., 40% | Primers............02.  -seee ceccecccee cece 10 

f.o.b, ship New York or Boston. Percussion Caps, F. G per M. 33c. 
! RAKES (GARDEN). BT Sie canta sol wesls acacia we geon-ids = a c 

Wao ase renses aeiees o 5c. 
Braced steel garden rakes. Perdoz | Brass Shot Shells, U. M. C., Ist qual..... 60 10 

8 teeth Pde Phadnis aes eelede s+ su wasawan RR Se a a ea are ae 65 10 
10 wh been Fades dicekpiodsunewe aan ; 
BEY, 6 kids <Gaaenele > ka aaieeeen sae 

| . Nr ! (cease dvcaecseasaeu cna tedeetene — Paper Shot Shells. 

Braced malleable garden rakes. fa Seta al 14, 16 and 20 ga. First 
” teeth 5.5 VE ae toa ee Ree sae Quality, 30,10 and 10 per 

: CLUB. BRAND cent; 4, 8, 10 and 12 ga., 
i “ — sat First Seer: 23, 10 and 

eet per cent. 
Ten-Teeth Malleable Garden. Steel Garden. 14, 16 and 20 ga. Club brand, 30, 10 and 10 per cent. 

Plain. Braced. Plain. Braced,| 10 and 12 ga. Club brand, 3344, 10 and 10 per cent. 
EPO sis. cand. cssacews . $9.00 10.50 Gun Wads, 20 and 5 per cent. 

geek . 5.00 0 D. ee Be a Gerstner ots 630 00 1LOD 12.30 
PL ie sce Sk a 7.00 7.50 "2,00 13.50 RIFLES. 

Dis. 70 and ds, Colts’ Lightning Magazine. 

Cast steel garden rakes. 
: Per doz. 
110 teeth, polished, tapering bar, tempered pee 
2 3 “ “ “ a7 cis . 

ay oy ‘“ “ oa “é 11.00 

“ “e oy on ee “ 12.00 | 

Cast steel lawn rakes. 
th, polished, tapering bar, tem- pire 10 per cent 

" an vale. e Sealgeis i Been . aan $10.00 40 / 60 and 45 / 60 calibre octagon pee Ibs. $15.38 

uw” tooth polished tapering bar, tem- Pe te he Z = 2 2 is 

— tooth ‘polished tapering bar, tem- : ' $2, 38, and 44 calibres, rem ig Suis ag ‘1 a 
SS Rie ee 2. ‘ so ‘ 

. ates) eo _ carbine ee . 12.38 
74 teeth |e cebakaieaadaronhgead “ «baby carbine....... 54 “ 1238 
Bis. 708 fs 70% from Standard Association list. 22 calibre, rim fire, octagon seeee ee eeene . eS 

* =. are “ = —§ ™ FOUR... 2. cceseeecerencs Satie cue handles, etc., Light (Baby) < bi id cai, nick., $7.50. 
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MARLIN RIFLE. MODEL, 1889. MARLIN RIFI oD a. &R. 

. 
Hatchets, Broad Single Bevel. 

The best in the AUTOMATIC 
—_— a E 
odying all lat- ses 

est improve- DOUBLE 
ments. 

Collins’, cut in., 5, $9.50; 5%. 
10.00; 6, $10.50: 644, $11.00; 744. 
11. 50: dis. 10%. 

ACTION 

32, 38 and 44 calibres, using the same cartridges as Win- . Peck’s, cut ir., 4, $10.50; 46, 
Out b aaa a ore ~d respective sizes. anatteemtinane or 50; 5, $15.00; 5) nse gi0'50 ; 
ctagon barrel RO SEs cscncanewbsctcsse bee » aii ie ae: i peeeenbeamnnnnte so) 834, $22.00; dis. 45%. 

- eB? “OW Bid" “) lenGncbshposcabaauee soe 23.50 | 32 and 38 cal., 51 
Round Meee, Pete chs ccrcenpeubaunae este 18.50 Ryder’s, By in.» $13. 5%, 
Carbine i ET ce hk 17.50 | 344-in. barrel, 14.50; 6, $16.50; 6, $18 003 736, 

Discount, 25, 10 and 10¢. $19.50: dis. 504. 
4.75 net. 

REVOLVERS. } 
. Adzes. ‘ 

Smith & Weston ; House. Ship } 

ara : H& RK | : 
. a Single Action, 3, 34 in., | Half flat head. spur poll. Discount. 

$8.00. EJECTING ; 
32 Double Action, 3, 34in., Dozen. Dozen. Per cent. 

DOUBLE 
4 2 ‘Safety Hammerless, 3, - Collins’... $14.00 $13.00 10 
3144 in., $11.00. ACTION \ Peck 24.00 95.00 45 

eck’s.... 24. 25. 
38, Single Action, 3% in., $9.40; 38, Single Action, 4 in., REVOLVERS. \ 

$9.65; 38, Single Action, v in., $10.00 ; 38, Double Action, Ryder’s... 24.00 e 25.00 50 
314 in., $10.40; 38, Double Action, 4 in., $10. 65; 38, Double : 
Action, 5 in., $11.00; 38, Safety Hammerless, 34% in., 
$12.00; 38, Safety Hammerless, 4 in., $12.25; 38, Safety 
Hammerless, 5 in., $12.50; 41, Single Action, 4 in., $11. 50; 
44, Single Action, 5 in., $11.75; 44, Single Action, 6, 614 
in., $12.00; 44, Double Action, 4 in., $12.50; 44, Double Ac- 
tion, 5 in., $12.75; 44, Double Ac tion, 64 in., $13.00; 44, 
Double Action Favorite, 5 in., $12.75. 

32 and 38 cal., Broad Axes—Pittsburgh Pattern. 

3'4-in. barrel, 

4.00 net. 

5 - 8 pounds, $32.00 
- > ba a , * ~. ozen. 

AMERICAN DOUBLE-ACTION REVOLVERS. 7to9 pounds, $35.00 

dozen. 
Colts. 32, 38 and 44 gaan 8 to 10 pounds, $38.00 

re dozen. % 
9 to 12 pounds, $45.00 

dozen. 
Vrestern pattern 
same price. 

Discount, 10 per cent | cal 

trom following $1.75, net, 

prices. 2% in. bl. Spanish Pattern. Spanish Pattern 
einai Detumba round eye, Media ye $12.25 

Double Action Army, 44 and 45 calibre, 434, 5%, 7% i oo ree sa 
inch bbl., $13.00. . 4% in. bl 
Double Action, 41 calibre, 2% to 6 inch bbl., $11.20. j ie 
ae = 38 . 24to6 * ** $10.00. 32, 38 and 44 cal. 

Single o Army, 45 calibre, 434, 544, and 7% inch $2.30, net, 
bbl., $12.00. 
Single Action. Army, 44 calibre, ‘ Frontier,” 434, 5%, 

and 74% inch bbl., $12.00. 
New ‘Line, S calibre, blued or nic keled, “= 

6 in. bl. 

AMERICAN BULLDOG REVOLVERS, 

=: 

n 30 . . 2.00. 
.¢ half or full plate, 2.10. 

Old Model, “09 calibre, by the hundred, half or full 
plate, $1.50. 
— Deringer. 41 calibre, per pair half or full plet 
JOU. 

“ “ 

American Bull Dog 32, 38, 44 cal., Axle Grease, 
Frazer’s (2-Ib, tins), pe STOSS...-..+.6+.66eeeeeee ees $18.00 
2-lb. wooden boxes, Ron vchultcGtheane seaseek 12.00 Double Action 32,38 and 44 

calibre, 2% inch barrel, $1.60; 2% in. bl., i Discount, 25 and 5 &. 
Double Action 32, 38 and 44 Dixon's Ev erlasting, boxes 11b., per doz cok ancaaeeshe $1.20 
calibre, 4% inch barrel, $1.85; OE es a a 2.00 
Double Action 32, 38 and 44 $1.60, net. 
calibre, 6 inch barrel, $2.10. Lovell, Tracy & Co. 

English coach axle 
Assay Fr raace,. 

or’ mS 2.8 = > Bull Dog revolvers, 32 and 38 calibre Hydro-Carbon Blow-Pipe Assay Furnace. grease. 
D 

’ 

7 & W. Automatic revolver, 32 and 38 calibre, 34 inch No. 2, Muffle Furnace rc Regular wooden 

bbl . $5.50. taking C Battersea — 4 
H. & R. Automatic, revolver, 32 and 38 calibre, 314 inch CEE M s co xn0bhe = 555 10.00 r LTOSS 50. 

bbl., $4.75. en No. 3, taking F Muf- boxes per gross, $8.50 

fie, SOneet im.......5... 15.00 
No. 1, Crucible Fur- 

nace, taking Battersea, 
U or Colorado B Cruci- 
ble, 4in. dia. 54% deep.. 4.00 

No. 2, taking Batter-. 

Dete nd der rev olv ers, Single Ac ‘tion, 22, wood handle, 65. 
22,rubber * 70. 
32, wocd "* 85. 
32, rubber ‘“‘ 90. 

“ 
Axleine. 

“ “ 

Remington Army revolver, Single Action, 44 cal., 
frontier cartridge, 434 inch barrel, $6.50. 

temington Army revolver, Single Action, 44 cal., 

Decorated tin boxes, per gross 

sea E, round, 5 in. dia., 64% d 5.00 
frontier cartridge, 7% inch barrel, $6.00. Blow-Pipe No. 1, w ith half ‘eailon tank, made of $12 

Remin gton Double Deringers, 41 cal., rim fire, $4.05. plain, strong sheet metal......-... 00.97. os 18.00 . . 
National Deringers, 41 calibre, per pair, half or ful| Blow-Pipe No, 2, with half gallon tank, made 

plate, $4.00. entirely _o a MIDS 56 Shpeierecanivinsccpesse se 23.00 . ; 
Blow-Pipe No. 3, with one gallon tank, otherwise " Special ;rices on quantity, and 

New House, 41 or 38 calibre, blued or nicke 5, I ie, oie ce asliis apm a bibl <a ese aise tan 26.00 
“ Police, 38 ¢ alibre, 6in., ” ian, % a Blow-Pipe No. 1, Muffle Furnace No. 2, and Gruci- 
- 38 4%in., “ “ 7.00. bie Furnace No. 1...........02000sscsccesssececscessse 32.00 goods in large packages. 

Blow-Pipe No. 2, Muffle Furnace No. 2, and Cruci- 
Ss NRE lac ecuhueesnsSennh essen cuwedve se 37.00 

MARLIN AUTOMATIC DOUBLE ACTION REVOLVERS. 
Axes, etc, 

32 and 38 cal., 344 bbl., $10; 25 and 10%. Shingling Hatchets 
1. 2, 3. 

Cone. $4.75, $5.25, $5.75 doz., dis 

Peck's $8.00, $8.50, $9.00 doz. dis. 

ee $8.00, $8.50. $9.00 doz., dis. 

Stave Jointers. 

seme Whee Beer Keg Stave Jointer, 6649 38 in. . . a 

et Single Wheel Half Barrel .. Se este cs : : = 

Claw Hatehots Single “| Barrel = | OM 8 8 Sm 

canine, $85, 87, as don, ain eb TE 
This revolver is made in the best manner, and is equal <a ee Double wns _— “ve Hina 32 to 038 8 3 300 

to any in the market. Uses Smith & Wesson cartridges. 8, $9.00, $9.50, $10.00 doz., dis. a, Independent Barrel Stave Jointer, 3 & 515 
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Bellows. 

Miner’s Bellows: 24 in., $8.50; 
26 in., $9.75; 28 in.. $11-00; 30 
in., $11. 25; 32 in., $13.50. 

h ahd 5% . 
i\ Standard, an: 18 to % in., 
I $10; 28 in., $12; 32 in., $14; 34 

plain, $14; fancy, $28; 9in., 
plain, $16; fancy, $32: 
plain, $18; fancy, $36 

50% dis. 

10 in., 

Belting. LEATHER BELTS. : 
Standard Manufacturers List. 

Single belts per foot. ; 
Width. Width. _, Width 
D WO nk scones 10 6inch.. 76 20inch 
"ee Oe ee, ee ee apa Sn cies 2 
TR educate te OR ccs 102 22 “ 
RR eieisht a OR a Pe Lo ae * 
2 idee ee WEE Soma siccce lia a 
Me axce adeee DE aetan aces 1.42 26 “ 
| EE ae 135 2 “* 
ae snake ore oS) Sa re 1.68 30 “ 
3 © gacgeesed Se <td caes en 1.82 32.‘ 
me sacksansd ME. Wie ecau Te) SD she enas coe 
4 On Siscs ec ee ARSC wore Ue Me dienccacsteae 
ee a ee wesiw.cnes eres 6.40 
5 OF rede seis 63 -. Pre ea ahs cae Oe. ca reeds as 7.10 
Wg Ps oa sees 70 BF raha | a cera 7.80 

Double belte twice the = e of single. 
Discounts of Newark Leather Belting Co. 

Dis. single and double belts, cemented, 50 and 57 
a single and double belts, riveted and cemented, 50 

an 
Dis. single belts, 

proofed,’5 
Dis. double belts. 

proofed, 45%. 

cemented and lacesewn, water 

cemented and lacesewn, water 

GASKETS. 

Corrugated Copper. 

Price, 2 cents per 
A square inch, less 30 per 
Y cent. discount for home 

trade. 
Less 60% discount for 

export trade. 

Bolts. 
Philadelphia Tire Bolt, with — nuts. 

Price per hundred. 
Condensed list. 

Length; 1-8 | 3-16 | 7-32 | 1-4 | 5-16 38 

1 $1°50 | $1.50] $1.50 )|........ Bails Fetciaasaby 
2 150} 160] 1.85 > $225 $3.05 $5.00 
Bee | 1.90) 2.25) 275 3.65 5.80 
DT nssnsmicnae se daydagets 3.25 4.25 6.60 

a eee aaah dass acad 4.90 | 7.40 
“Fractional sizes, intermediate prices. 

iscount 80and 2 4%. 
Gommon Carriage Bolts, price per hundred. 

3-16 | | | 9-16 
Length. & | 5-16) 38 | 7-16] 121 & 3-4 

| | 5-8 

l | | ae 
to f Seca $1.35) $1.60| $2.30) $3.10) $3.80) $7.50, 

1.45, 1.75) 2.30) 3.10) 3.80 7.50) 
1.65, 2.05) 2.70; 3.60) 4.44 7.50! $13.50 
1.85 2:35, 3.10 4.10| 5.08, 8.50 14.90 
2.05 2.65) 3.50, 4.60) 5.72) 9.50 16.30 
2.25) 2.95) 3.90 5.10) 6.36) 10.50, 17.70 
2.45) 3.25) 4.30) 5.60) 7.00; 11.50' 19.10 
2.65, 3.55) 4.70) 6.10) 7.64 12.50, 20.50 
2.85) 3.85) 5.10; 6.60; 8.28) 13.50, 21.90 
3.05) 4.15 5.50) 7.10, 8.92! 14.50, 23.30 
3.45) 4.75} 6.30) 8.10; 10.20 16.50) 26.10 
3.85) 5.35) 7.10) 9.10 11.48) 18.50) 28.90 

Deets eease 4.25) 5.95) 7.90) 10.10 12.76 20.50) 31.70 
Fractional sizes, intermediate prices Dis. 75 and 10< 

Philadelphia Carriage Bolt, price per hundred. 

Length S216! 516 | 3-8 7-16 | 1-2 

linch. $3.00 $4.00 | $5.00 $7.40 $9.00 
_ 3.40 4.10 | 5.00 7.40 9.00 
eg 4.70 | 5.80 8.20 10.00 
oi 5.30 | 6.60 9.00 11.00 
aS 6.00 7.40 9.80 12.00 
Se. 2 6.60 8.20 10.60 13.00 
is 7.30 9.00 11.40 14, 
a. 7.90 9.80 12.20 15.00 
. ¢ 8.50 | 10.60 13.00 16.00 

Be Necks Anhees coeneee | 11.40 13.80 | 17.00 
Be Niniin aie cabeseeetend Biascsvaccae 14.60 | 18.00 
“Fractional sizes, intermediate aa Dis. . 80 and 5 5 d 5%. 

Brick Machinery. 

BENNETT BROS. & CO. 
Heavy Steam Power Ma- 

cain k> oe.0ces0'e $525.00 

Horse-Power Machines.. 300.00 
Additional Horizontal 

NGG 0 os0 Stores as 225.0) 
Brick Moulds....... $2.50 to $3.00 
Brick Trucks..... 5.00 to 13.50 

Brick Barrows...... 7.25 

Brick Barrows with 

Springs. ........-.. 8.25 
Sand Barrows, stee! 

tray. ma meseecansenanss 

in. $16; 36 i + $18; 38 in., $20; 
40 in., $23; 44 in., - 

60 and 5% 
Hand Bellows, -per ee: 6 in., 

plain, $10; fancy, $20; 7 in., | 
ra $12; fancy, $24; 8 in., 

Clay Working Machines. 

No. brick per sie: CompVie. 

Jetfrey. 
6 feet unaercut........ $1500 | Sfcet undercut........$1160 

Jeffrey Power Coal Drills. 
Air feed drill.... .......$275 | Setew feed drill........$200 

Discount. 10%. ‘ 

Cork Pullers, 

The Samson Cork 

Puller, per dozen, $12 net. 

E. H. Salen & Co. 
Battersea Crucibles, Triangular. 

Crueibles. 

%.. 
Battersea Muffles, any size, made to order. 

See Illustration in advertisement. 

Sislnk a etate ae.4, owe cee 50,000 500 

Pia heawsiwivcanee 30,000 7 = 
at eSuip aver tra at Welamae ee 40,000 1,100 
Wietehah et ina lecmce a-ak 20,000 650 
Shs aatcwe iadiavalp aad 15,000 575 

oon area .. 6000 3,360 

Height. Width. C rucibles. Cove.'s. 
No. Inches. Inches. Per doz. Per doz. 
eee 4% 41g $1.00 $0.50 
Die ine’ 4 334 0.80 0.50 
atari 3% 344 0.60 0.40 
Soe 314 2% 0.45 0.40 

256 256 0.35 6.30 
5a at's 2ho 2144 0.30 0.30 

2% 24% 0.25 0.30 
134 134 0.20 0.30 

Long. Wide. High. Price. 
No. Inches. Inches. Inches. Each. 

WMS aia csc dBase ven mae e's 7 3% 2% ¥ .6U 
ee err ne » 7% 436 2% “75 

Era slelasina ate atimisn es (howe Tes 8 £4 ¢ .85 
BP xe cipttes vacates rede cua ua tee 844 344 1.00 
DS cy ab deig eislnc Anime 9 3K 3% 1.15 
Bi roseis Sale ¢ tc os artawchee teas 10 6 4 1.25 
Be = 4 winiwa Sars ea ncdidaeaces ll 4 34% 1.00 
Me recinae na cosesalaweted aetcn 10% 54 3% 1.00 
Mong tack sscteudsndy wate 12 6 4 1.25 
Mig. cu ned vation cur aeaieoes 4 x 5 1.75 
RS OI Rr et eis 15 9 6 2.00 

Export discount 15 ¢. 

Cutlery. 
(Tommins & Adams.) 

TABLE KNIVES AND FORKS. 

Japanned iron handles, $10.70 per gross pairs. 

Cocobola Ebony Bone 
hanules. handles. handles. 

10.70 12.00 15.35 . gross pairs. 

14.70 16.00 18.70 "i = medium size. 
17.35 18.70 24.00 “7 a full size. 

17.35 18.70 21.35 . medium size. 
20.00 21 35 26.70 full size. 

22.70 24.00 29,35 

_——— 

Cocobola Ebony Bone 
handles. handles. handles. gross pairs. 

(EES) | 
| 28 00 29,35 38.00 = 

| 28.65 30.00 38.00 * es 

2 .65 20.00 38.00 

32.10) 33.35 38.00 

34.70 36.00 48.00 "a ” 

Ca 
S335 34.70 16.70 

38.70 5.70 

41.35 53.35 = = 

CC 
=e 

Hard rubber handles, 5.75 per dozen pairs. 

Solid bone handles, 4.80 per dozen pairs. 

. 
‘ ee ae 

~*~ 

Ceiluloid handles, 7.25 per dozen pairs. 

Forks are made to match all above patterns, 
either three or four prongs. 

Discount 25 “. 

BUTCHERS’ KNIVES COCOBOLA HANDLES. 
-— —-Per dozen. 
dbo 6 646 7 

in. in. in. in. 
: Sots << Pe 

with 

8 9 10 12 4 and 5 i d 
in. in. in. in. 

20 1.30 1.40 1.70 1.90 2.35 3.00 3.70 5.35 

6.10 

05 215 2.30 2.35 2.70 3.00 3.50 4.25 5.00 7.50 

2.45 2.70 2.9% 315 3.45 3.70 4.35 5.00 6.00 8 

= 

2.0 2.20 2.35 2.50 2.80 3.40 4.35 5.30 6.8 

2.40 3.55 3.70 4.10 4.60 5. 30 wo Ss ag 11.75 
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cece 4.10 4.25 4.40 4.80 5.30 6.00 7.75 9.50 12.5 

2.00 2.15 2.30 2.35 2.70 3.00 3.50 

Discount 25 and 10 «. 

HUNTING KNIVES—EBONY HANDLEs. 

5in. 5S%in. 6in. 6Kin. Tin. Sin. Yin. Win. 
Per Dozen. 

2.10 2.20 2.35 2.75 3.00 3.60 4.30 5.25 

Tea spoons. ....4.25 
Dessert spoons.7.50 
Table spoons. ..8.50 
Cotfee spoons. . .4.25 

2.55 2.70 3.00 3.30 3.55 4.00 5.00  6.0C} Dessert forks...7.50 
- Medium forks. .8.50 

Discount, 60 and 5; 
Spoons and forks, German silver, tipped pattern. 

| Tea spoons. 
2 22.30 45. 5 

Aesthetic medium fork. 

2.55 2.70 3.00 3.30 3.55 4.00 5.00 6.00 1 * ; , a ccating of hard, white niekel. 
Discount, 25 and 10 ¢ 7 & 7 

: Per Dozen. 
Putty knives, cocobola handles. ; . $1.30 

Tea spoons. 
7.50 

TAILORS’ SHEARS—J APANNED ORJNICKEL HANDLES, 

Per pair. 
12 in. sis .. 6.00 
12% in eee 
3 in. a eo U 
13% in............ 9.00 
SERS cincchsncuse 10.00 
14% in nb 56 ee 

OR etteecadpecntee 12.00 | 16 in -.. 14.09 | 
Discount, japanned, 60 <; nickle, 45 

BENT TRIMMERS. 

Per dozen. , 

~~ oh? Gin...... 13.00/10 n . 27.00 | 
——aey = *. 15.00 | 11i ; 7in ; llin..... 30.00 Cutters 

8 in .. 17.00 | 12 in. . 33.00 ; 
9 in .. 22.00 FEED. 

| 
STRAIGHT TRIMMERS. 

Per dozen, ‘ i 

ad G6in.......... 12.00| lWin.. 25.00 
<=>. Din pbe 0.3 14.00 | llin........ 30.00 

8 in. ¢...0- 16.00 | i2in........ Bl 
Ds <swienens 19.00 | 

LADIES’ SCISSORS. chica 

Per dozen. No. of | No. of . Length ‘in’ 

44 in....... 10.00 | Gin. a te inches of 
= 5in......-.. 10.00 | 64%in....... 12.99 | Cutter.| KMives.|  bnives, 

4 eee, a Se SER scenic caters Se 

1 
2 

PAPER AND BANKERS’ SHEARS. =a 
Per dozen. Oi 

9 in...18.00 | 13 in... .36.00 —7e | 
10 in...25.00 | 14in.. 42.00 3 
11 in...27.00 | 16 in... .54.00 3 
121m. .32.00}18in ..20.00 4 | 

4 

BARBERS’ SHEARS. o 
6 | 

Per dozen. 6% | 
Paes 15.09 | 9in........ 18.00 eS 

vanenitn 16.00 | 94in...... 20.00} 44, | 
week 17.00 10° 

12 
BUTTON-HOLE SCISSORS. Tt 

WWWNWNWWNWWWWOKWKCRKVK ww 

| 
| 

13 | 5 and 5\4in., 14 00 per dozen. 16 | | 

Discw int, japanned, 70 and | 
10¢ nickel, 60 and 10 #_ 

PRUNING SHEARS FOR LONG 

$30 per dozen. 

SPOONS, FORKS, ETC., BEST PLATE ON HARD WHITE | 

METAL, 

Table spoons. Medium forks. 

3 Discount, 60 ¢. | 
Speons and forks, made from brass, and silver plated on 

— ppene. Medium forks. 

Discount, 30 and 5 7 | 

Putty knives. cocobola handles ite 1.50 Children’s sets on ca rds. 

Leader pattern, as per cut... 
Aesthetic pattern, as per cut.. 

The slightest push on the door 

| explodes two caps in succes- 

~The knife arbors for ull sizes are made of macbin- | 

HANDLES. 
No. 1, $36 per dozen; No. 2, | 

Discount, 35%. 

eek. 

Perfect Tea 
Spoon. 

Leader Tea 
Spoon. 

-—-—5 oz. or extra plate——~ 

Tipd 
Perfect and 

Oval. Leader. 
4.50 4.75 per doz. 
8.00 8.50 
9,00 9. 50 “ « 

4.50 4. 15 “ “ j 

8.00 8.50 ** 

9.00 9.50 

45.00 per gross. 

Ab. 00 per gross. 

pes. 4 pes. 
.21.00 24.00 doz. 60 and i < | 

5.75 7.25doz. 30andi< | 

REQUIRES NO WINDING UP. 

Per doz., $24. Dis., 40. 

and rings alarm bell. 

1 

tania in inches 
of feed cut. Price. 

14, %{ and 11g "| $18.00 
sf lé. 4 and 88 | 21.00 

4, %, 14 and 134) 21.00 
Faw ye. 96 and % | 2300. 
5%, %. 144 aad 1%} +=25.00 | 
tes Ya % and % 27.00 

5. %. 114 and 1%; 30.00 
to Ts: % and XK | 33.00 

ts: %, % and 1%} 35.00 
Ts: o. 14 and2)| 45 .00 | 
vs. 4. 14and2! 45.00 
ya. °4. 144 and2 | 60.00} 
rs: 4,134 and 2 | 60.00 | 
ts: 4,14 and2 | 80.00} 
ts: 24. 114 and 2 | 100.00 | 
ty %. 19g and2| 45.00 | 
ts, 4, 1'gand2 | 60.00! 
ts. 94. 134 and 2| 80.00| 
1s: %, 134 and 2! 100.00 | 

| 

aes "| ery steel. 30 per cent. dis. 
Nig rene nee VEGETABLE—GALE'’S. 

aT 1B., 9 in., 24 per dozen; 2 B., 8% in., bs 
21; 3 B., 734 in., .9.80. 

Size. PE heel. | per hour. 
| Pow 

_ | Weight of /Will cut) > 
o 
@ nds. | ounds. 

No. 14.20 | 1,500 | $12 
. We 32 U7 15 

No. 3%, 32 L700 | 15 

ei] 8 || 8 oO. 

No. 10 65 8,000 | 35 
30s dis. 

Zz 9 

AND MINING JOURNAL. 

Duck and Twine. 

22-inch, Hard, Medium and eet. 
Weight Cents, 
= y d. oer y d. 

No. 

oF WKS 

Drill—Portable Hand Bock. 

Price, $225. 

Dis., 20% 

Weight Cents, 
per yd. = 

G6... 13 ox. 
Oe Be 25 
Roca" ee oe 23 

.. ae 21 
ac. See 20 

Ravens, 28%-inch. _Kight ounce, 15 cents per yard 
Ten ounce, 19 cents per yard; tw elve ounce, 22 cents per 
yard; Fifteen ounce, 27 cents per yard. Dis, 25 and 1%. 
Cotton Sail Twine. en fold and upward, 17 to 20 

cents per pound. 

pte eee & Co.’s. 

1,200—Dinner’ 

| No. 80. 
No. 140. 

| No. 830. 
No. 25. 
No. 33. 
No. 53. 1in.. 
No, 15%. iugin., S 
No. 19. 
No. 40. 

2 .00, 
$4. > ‘es snd plate. 

Dis. 60 and 24. 

CASTERS. 

232—Breakfast. 

Dinner Casters. 
| No. 1,200. 174 in. high, $8.00, quadruple plate. 

17 =. 7 00, quadruple plate. 

“ Plain, 50 cents less. 

2.00, angle plat e. 

reakfast Casters. 
231.10 in. high, $4.00, 

yy quadruple plate. 
No. 232. 12 in. high, $6.0u 
quadruple plate. 

No. 13. 12 in. high, $2.25 
double plate. 

No. 12. 10% in. high,$1.75, 
single plate. 

CAKE BASKETS. 
Quadruple Plate. 

No. 448. 7 in. high-chased, 
$16; gold lined, $17. 

No. 690. 7% in. high, 
eee. $7; gold lined, 

No. 686, 6% in. high- 
chased, $4.50; gold 
lined, $5. 50. 

No. 681. 6in. high,chased, 
$3; gold lined, $3.50. 

BUTTER DISHES. 

26. 11 inches high, $5.50. 

7 inches high, $5.50. 

8 inches high, $1.85. 

7% inches high, $2.00. 

Discount. 

CHILD’s SETS. 

No. 90. Satin 

lined case,cup, 

saucer, knife. 

fork and 

spoon, $2.25. 

No. 41.Cup, gold 

lined, in fancy 

case, $1.15. 

No. 43. Cup and 

saucer, gold- 

lined, fanc 

case, $1.15. 
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FLAT WARE, 

Calla Lily, Empress, Windsor and Olive Patterns, 18 Pe: 
Cent Nickel Silver Base. 

Farm and Plantations Mills. 

Extra Double _ Triple 
plate, plate, plate, 

’ per doz. perdoz. per doz. 
INE Ss 6 wa Gao cGie scare $4.75 $6.00 $7.25 

Dessert spoons.............- . 8.50 10.50 12.50 
ND MIND sn, 5:0 5 sis 0 5:30-0:06 6:0 9.50) 12.50 14.50 
French coffee spoons......... 4.75 6.00 7.25 
Berry or nut spoons.......... 24.00 30.00 36.00 
Bar spoons, small ............ 4.75 6.00 7.25 
BIORBEFE TOTES «03.065 60c cccescs 8.50 10.50 12.50 
Medium forks ................ 9.50 12.00 14.50 
Oyster forks ...... 7.00 9.00 11.00] 5¢ 3 - | 53 oe Sugar shells.. 9.00 11.00 13.00] S& | et Shee ; zRS | = Sugar tongs .................. 25,50 31.50 37.50) 25 | 38 = | Capacity one eC: $ 
Butter knives, twist or re- Su | 25 | Q= | per hour. rea | 3 = 
versed handles.............. 10.50 12.50 14.50] 5° | 2S | BO | | ese | Fie 

BTS RIE os org gccoese <6 lene 4.75 6.00 TI ec berctdionatecpaicnbncces sil aia seal —— 
Pie knives, engraved blades. 42.00 51.00 60.00 | | | 
Soup ladles................. 8.00 60.00 72.00 | 14 in. \2 to 4| 9x5¥) 4tol4 bushels| 600 to 1200) 370 Ibs. 

“ PICKLE DISHES. 18 in.|4 to 10/11 x 6144/8 to 40 bushels 400 to 700 |6001bs.' 

No ~~ iain b igh edt The Dixey ¥ Mill—Stitf Spindle Sty Me Sk, 

sorted colored glass. | ! ta 
No. 155.12 in. high, ¥4; as-| | | Weight. | ml sl 2s 
__ sorted colored glass. = | Power. |Capacity. Slsk\ EE 
No. 146. 1244in. high, $9; hand | \S | | ——| 3 |St! Of 
decorated glass. QD | Pulley. \Geared| & |= | = 

No. 156. 124 in. high, $6; hand | --—,—-—-—— See eee eee 
decorated ¢ lass. 4to 6H. P.| 8 to 25 bul 560 lbs! 650 $130 $165 

= 2 6to 8 * {12 to 30 “| 800 “| 1000 | 165 200) 
26 | 8tol2 “ |16to40 “|1100 “| 1500 185, 220 
30 10tol5 “ |25 to 60 “ 1300 “| a _ 1700 215) 255 

Wlour Mills, 

EF. P. Allis & Co, 

TEA SETS. 
. 255. 6 pieces, $35, quad- No 

ruple plate. 
No. 391. 4 pieces, $23, quad- 

ruple plate. 
No. 1847. 6 pieces, 

ruple plate. 
$42, quad- 

Flouring 

Weill 

Machinery. 

Nordyke & Gray’s pat. “noiseless belt r ‘oller- mills, porcelain rolls. 
eae Sa eS Marmon Co, a \ess = |S! ,88 = 

2 ISS | is le x3 16 

E (gee; |3| 2 ge8 
ig: 2 z gg ¢ 

Approximate rae = £ “££ 
shipping a teal 

= weight. = a S = ze = = 

Roller Mills for Wheat Flour. _ —_loiviof * Ame of_of_of 

Prices of Double and Single Roller Mills. quensth re lsodeao = oes = a 

+7, | Single machines. Tiving ee oo. | a Re 
All |%Corrug.| All (Single machines. | above floor. is2s| .s8.| 3 “42 

Size. | | smooth. |% smooth. corrug. Corrug. | Smooth. pa lees: | a. | 2: ee ee 
: ee s | aa a 

} . 2 « @ ' : | . . . . 6x12 $465 | $475 $180 sete | vere Beg tein ds} ols tak 
6> 515 525 aoe. -! <vevens- | veacse — oe le a | - o nae sae 
eet ae | me oe) oe deg l¥e] |S lalie| ex 
7X14 515 | 525 530 a ee eee BAS je::|-| 8 S| 0 oso 
7x18 560 570 Ce EES Aa aie * Ss fe let oe ao Ke ee ee 
7X2) «635 (| GAS a. as < mes] $1 Si 8 i git € 
9x18 625 | 640 650 $350 $335 =| — —aen|F |= -| |= 22== 
9X4 700 | 720 735 390 375 . s3si51318|/8 121888 
9x 30785, 810 830 140 4 |Revolutions [€°7/ 2) 5 121 3 isi2 3 F 

: SS 5 — =} per minute. |= lat © a} 2 Eee s 
sessilis i4¥#i/ 38 |'F 8838 

20-inch New Era Mill for Wheat, ——_—_—___— ss SiS! §1215|\8 2 8 

Corn, and Middlings. ed Perio! ¥ | sl ¥ ISIk ¥ ¥ 
2,2 Seta fh © Bi we | ele oe 

Size. Power. Pulley. Capacity as |xxx 8 x 2 |x |BIlx x x 

Inch. H. P. Inch. Bush. a= lta Be | i 8 3, = ass 

2 4tol0 Wx7 12to40 nnn eel BE |S ee 

Speed. Weight. Price. Width, [| == 8 = | 2 | cia SF 

Lbs. een a = | | = & |e 2 
500 to 800 §=—« 660 $150 Length. eeiz| es 3 . + & 

te i iz , zi 
niauiiiaaiiamedmmdiiiia = | @& . a > &* 

ar et ae 
Height. > = x = x 

cae % me —— is 2 

| SEB: 
: Ss: ‘BIBiB 
fe 2s: ; . ee le lee 

= St =! < lz" sis Gs" 
~ a — — +oteas 

bs xxe = “ i= Om Ge 5 
S = x | x |X 2X gs X g3 
D Sh > re st eS as = _ Ss SeSea= 

_ For grinding corn, feed, et 

:|Grinding ca- | | Weights. | | Geared mills. & pacity. | 
os meetin. ft S$ 4 : : S43 
Z| | 3 | = Size. » = 
$ Corn, | Wheat | 2| Dou-| & Mor = |e 
=< bu. per|bu. per 7|Sing’l ble > Iron tise 
= hour. | hour. z | gear. | gear = wh'ls. | wh’'ls. | 
SN So} e = 
F i © fie) we) eee ———— 

18! 8 to 10)........ ia) 550! 625 | $130 sigs | sip 6” x 12”...4 63’ 5.2" 
2010 to 12|........ 15] 00} 7001 140; 175 eis 
32 12 bo 15\. 5 700 | «850. 160' 190 | 20 | 9” x14”...\5° 87/3" 1073 
2415 to 18)........ 16, 900, 1050.) 175) 210 225 a ae 
26 18 to 20) 8 to 10' 8| 1200| 1400| 185; 225 | 250 |9” x 18%...5° 8”\#’ 973 
30 20 to 25'10 to 12.10| 1500| 1700] 225! 25 | 9 | | | ot 
36 35 to 30.14 to 17/12 180 | 2100 | 315 355 | 380 |g” x 24"...5° 875" 6": 
48 85 to 40.19 to 21.151 2000 | 23001 390) 435 | 460 By 

ee 

<<< CC CLL LLL LLL 

| | Approxi- | 
Driving | Revolu-| Length of |mate ship-| . 
pulley. (tions per! belt | pin | Price. 

minute. | floor. weight | 
10” x 5%4’” 400 to 500) 14’ | PS $500.00 
14” x 614” 350 to 450) 18’ 2600 tb. | 600.00 
14” X 734” (350 to 450,18” | 3050 tb. | 650.00 

_it" x 84 350 to. 450 _18’ 3350 tb. ' 735.00 

Flue Cleaner. 
Hurley’s Automatic Steam 

Flue Cleaner. 

Outside With 
, diam. of hose Best 4-ply steam 
No tubes. clamps. Globe Valves. hose. Per foot. 
Baa. 1% to 2 $5.00 %, 95cents %, 67 cents. 
a 2 to 2% 6.25 %, 95cents %, 67 cents. 

Besse 2% to3 7.50 54,$1.30 %, 67 cents. 
ee 3 to 3% 8.75 bon: Be 134, 83 cents. 
ee 3% to 4% 10.00 14 2.90 144,$1.04 
Dis. on flue cleaners, 60 and 70%. 
Dis. on steam hose, 50%, good to 90 lbs steam. 
Forges (Portable). 

Fairbanks. 
No. 2c, weight, = Ibs. SO St Fi WOME Soh de ica cts $42.00 

3a, 18 i in. diam. hearth easaane ee 27.00 
a“ 3b, ee ° Pe Re ta 5” sealer eae 24.00 
= 3e, “ 8 “ 18 ‘6 “ “se . 30.00 

** 6a, - os Se” hen os Saga ce eae 18.00 
“ee 6B, “<< 45 ‘ 14 “ec “ec 4 16.00 

Dis. 602. 

No.1, 18 in. bellows, $20; No.2, 
20 in. bellows, 25; No. 3, 22 in. 
bellows, $30. 

20¢ dis. 
Stationary. 

27 in. bellows, $21; 30 in. bellows, 
$25; 33 in. bellows, $33; 36 in. 
bellows, $45. 

2N¢ dis. 

Riveting Fvuiges. : : 
Bellows, 18 in.. 20 in., 22 in., 24 in., 

$10.00. $13.00. $17.00. 
20 @ dis. 

$8.00. 

Light work, 12 x 17; height, 14 
in., $16.00. 

Hood, 
$20.00. 

Boiler or Railroad 
Pan, 17 x 19; height, 

$27.00. 

Same, with 12 x 17; 
height, 28 in., 

—_- 
work 
29 in.: Fan, 8 in., 

Same, with Hood, $30.00. 

Water Tank, $4.00 extra. 

Iron Fire Ring Round Tuyer: 
$1.00 extra. 

Fruit Evnperster. 
No. 1. Evaporator.........--++--+-:-- $30 
No. 2. Fruit Drier and Baker, with 
Bleacher attachment. _W eight, 
25 lbs. Capacity, 5 to 7 bushels 
apples per day; 24 in. deep, 26 in. 
wide, 5% ft. high; 12 thays, 22 
2: 40 square feet drying surface. 
¢ Yomplete 

No. : Capacity, 15 to 20 bushels per ‘i 

Oa eee Ae: 1 
a 1, —_s= = 208. 

Boxing, extra: ie 
No. 1, 33.00; Ho. * $5.00; No. 3, $7. 

o. 4, $12.50. 
Frei; aut to New York: 

No. 1, $4.00; 2, $6.00; No. 3, $12.00; 
No. 4, $18.00. 

One Arm Carries Rotary Cutter Price, $2.50 each. 

Sere are. 
6-in. bowl and cover, per doz.........-33.25 

7-in. io 3 Dua wdaeees eee 

8 &-in. = acai aiaale:. 

9-in. a. 

10-in. ith ie aan -. 10.80 

Na 
tineh., per doz., $3; 

, men., per doz., 0c.; Ginen., 
ee. ee inoh., per doz*, $4. 



6 SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. Dec. 7, 1889. 

Cream Pitcher, 1 pint, per doz., $1.25; one quart, per 
doz., $3.50; 3 pints, per doz., $4.50. 

Pint Pitcher, per doz., $1.50; quart pitcher, per doz., 
$2; 46 gallon pitcher, per doz., $3;3 quart pitcher per 
oz., $4.50. 1 

Water Set, per doz., 

: { 
“The Union Mill.” | 

Size of Pulleys | 

Diameter “ aS a BARN DOOR HANGER. 
Buhr Stones) _ ; 

\Diam. Face. 4in., per doz. pairs.............+.+6 $12.00 
* Pra uapeectesyee . 14.40 

2 eee Track, per foot.............0.+++05 . - 
| One dozen pairs in case. 

12 in. | 8 in. | 644 in. Dis., 50%. 
16 *‘ 9 * 7% oe 

| 

Flange Butter and Cover, per doz., $1.75. ae Sack- 
5 Horse C@peec | With With JB8 Extra 

| ee ity in Speed out | Rot Hleva- Metal 
WOE! Bah's | Bolt | tor, Buhbrs 

! \Extra 

Cheese Dish 
per doz., $4.50. 
Quart Water Bottle, per doz., 

$4.50. 
Ind. Salts; per gross, $2.00. Assorted patterns. 
4 Bottle Castors, per doz., $7.50: 3 bottle, per doz., $4.50. 

and Cover, 8 in., 

Berry Dish, 44-inch , per doz., 0e.; 1W-ineh, per doz., $4. \ 
Butter Dish and Cover, per doz., $1.25. 

Butter Dish and Cover, per doz... 75c. 

Candlesticks, per doz., $2.00, Glass Slipper for Flowers, | 
~ doz.. 5 cents: slipper and tray, per doz., $1. Jam | 
Jar and Cover, 1 qt.. per doz., $2.50: &%gal., per doz., $3.25; 
%4 gal., per doz.. $4: 1 gal., per doz., $5: 1% gals.. $9 : 2 
gals.. per doz.. $12. Pocket Flask. 1 pint, $1. 

Tumblers. 
124 0z., ner doz,. Weents 

i end 

e 9 oz., Der doz., 2?.75 

11 0z., assorted pat- 
terns, per doz., 30 cts 

9L6 oz., assorted pat 
terns, per doz., 25 cts. 

1 oz. to 12 0z., nested 
for shipving, per 

doz. nest, $2. 

n Goblets, banded per doz 
{ \ / 65 cents. 
if Claret to match, per 

} ; +5 cents. 
Wines, to match, per doz., 

douz., 

hf ( Ww cents. 
dt —S Cordials, to match, per 

& 2 ——_ 4 cents. 

Banded, open, 
Goblet-, per duz., WH cls. hollow stem 
Claret, - ~ 

Wine 35 Champagne, per 
doz., $1.25. 

4 Pt. tumbler, per d0z. .55 cts, 

\% Pt. mug to match, 65 

Goblet, 5 Bd) 

Spoon holder, cream pitcher, sugar, 

butter dish to match. 

Sets of 4 pieces, per doz. sets, 48 

pieces, $3.75. 

“Daisy,”’ without Shaking) 

Bolt, 170 pounds, 9 cubic | 

feet, $40. | 
| Discount 

Shaking { 25 per 
| cent, 

Bolt, 185 pounds, 9 enbic 

feet, 348. 

“Daisy,” with 

/ lbs. ; Het price, each, 24.00., net price, each, 21.69. 

8 to 10 12 to 30 1200 to 1500) $90,00)$105,00 $15.00 $1.20 pair | 
10 to 15 20 to 50 1000 to 1600) 160.00) 178.00) 17.50) 1.50 * iaiaiee senile. 

Patent. adjustable and reversible 
List $9 dozen, 4dozen in box. 

Discount, 20 and 10%. 
Hammers. ; 

H. Cheney Hammer Co. 
Adz-eye Hammers.—Per Dozen, 

No. Weight. No. Weight. 
5. Round. 1lb.,40z $9.00|7%.° Round. 13 oz .. $8.00 
7. - 1 Ib. -.>- 8.5048 ' 7 oz. 7 

Adz-eye Hammers.—Per Dozen. Sn , 
|} No. 7. Octagon. weight, 1 lb., 4 0z..... . «009.00 | — 
Adz-eye Hammers.—Patent Nail Holder.—Per Dozen. © 
No. Weight. No. Weight. wn f 

LL {oz $9.50 33. Bell-face. 11b., 4.0z $9.50 | 35. Round h. 1 Ib., 
1 Ib. 9.) 34. ee Lib 

Adz-eye Hammers. 
9 00 | 36. 

Bell Face. Per Dozen. j BLACKSMITH'S TONGS. 
No. Weight. No. Weight. } a : 
37.1 Ib, 4 oz......99.00 | 3854, 13 oz. -- $8.00 | _ Swivel Jaw. $10.00 
38. 1 lb : 8.50 | 39K. 7 Oz : 7 ww)” v.16 in., per doz, . J Ess Xen cae eu seen haere oe 

Farriers’ Hammers.--Per Dozen. : ee ee ee . 
No Weight. | 8. © 
3%. Adz-eye Uctaygonu ¥ Oz $7.75 | 
a6 % 7 oz 7.50 : 
7. Plain 7 oz 625 ; Castaks. 
38. Plain Brad. 402 5 50 Swivel Store Truck 
60. Adz-eye, Round Head. 108... 7 50) No. 20, japanned, 4 in. wheel, each.... a0 
él. Octagon. Boston pattern 10 02.. 8.00 25, F os es ats 74 
62. , ro - 7 oz 7 | Noiseless turned wheel. 
Machinists’ Ball Pein Hammers. -Octagon.—Per Dozen. No. 30, japanned, 4 in. wheel, each..... 130 
No. Weight. No. Weight. 35, ™ - Ee C 1.60 
90. 3 ibs.... $22.00 | 94. llb., 4 0z $13 Dw} Discount, 25%. 
9044. 3 1bs., 8 oz 19.00 | 95. 1 lb 12.50 | 
v1. 4 lbs., 4 0z 17.50' 96. 12 02. 12.00 | 
92. 2 lbs 16.50 | 97. 8 OZ 12.00" 
924. 1lb., 12 oz. 15.50 | 98 6 OZ. 12.06 
98. 1llb., 8&8 oz 14 50! J 

Discount, 35 and 5 per cent. Net Cash, 30 days. 10 per | Store Track, stationary. 
cent. Cash, 10 days. Cases at Cost. No. 0), 5-inch wheel, b4inch wide, 

each, $1.05. 
No. 60, 5-inch,extra heavy, inch 

wide, each $1.54. 
Diseount, %A°. 

Hanl Carts No. 0 42 wheel. Lin. tread, Lin. axle 
box  48x28x10 
$10.50. 

No. 1, 36 wheel, lin. | 
tread, % in. axle, box | 
40x23x10 deep, $9.00. 

No. 2, 30 wheel, 4% in 
tread, 4 in. axle. box | 

j 
deer, | 

CLOTHES REEL 

Extra heavy, gray iron, japanned. 
céocsssos sD 32x20x9 decp, $8.25 List per doz 5 

With Wagon-Seat Net z - : — 
E Spring. 

No. 6, same sizes ‘as 
vo 0. REERRE RRS Sb a Saas <8 EENK Lb be Co sub oh aboard 312.00 
.. {Same sizes as No. 1 sadn enabecna 10.50 
5 ee ' 6 9.75 

a With Third Wheel, Without Springs. 
No. 3, same size 4 3 No. 0.. ena Sees $12.06 
i cr No.1 10.50 
5. No, 2. 4 

Hardware Specialities, JACK SCREWS. 
New pattern wrought iron screw. 

- Rise of High Diameter ~ 
ro No.  serew. igh. screw. ice. 

. a 2 «= 4%in. ‘1 in. Zin. $4.50 
Patent Adjustable Hollow. 25 6%" a” . 5.25 

a) b M sie Te mies 5.75 
Cuts from 14 to 14, pivoted jaws, graduated Wh * 16 a 6.50 

scale to 1-16ths, per doz., $60.00 Discount, 40%. 

Discount, 15 and 10°, 
SCREW CLAMPS. 

Adjustable. 

..  M.00 
... 6.50 

$in., per doz. 
5 “ : 

Patent Hollow Auger. 7 re 2 “2's 9.00 
amCh........- 5-16 7-16 9 a | (fe 10.50 
With bits... 12.00 12.00 12.00 . a. ed 
Without bits 8.00 8.00 8100 16 +++ 20.00 
9-16 5, 4 % 1 p 
14.00 14.00 14.00 16.00 16.00 mice toe im box. 
9.00 9.00 9.00 13.00 13.0% discount, 20 and 107. 
14 1% 1% 

20.00 24.00 24.00 
14.00 ~~ 15.00 

iscount, 15 and 10,. wey 
BENCH DRILL. CLAMPS. 

New Door Frame. 
3 ft. long, per doz., $8 list; $5 per doz. net. 

; _Adjustable bed piate. 
26% high drills to % in. hole, 3144 

run of screw. 
Guslan canon $10. List price, each...... 

Net. ts 

Per Doz. Per Doz. 
rey 00! Tin...........$20.00 

Sasdas scab JE eee 
16 ener 1 Leer 
oe ae 16.00 | 10 “* . 30.00 

Bench Vise, Steel Jaws, 3% in., opens 3 in.; weight, 12 3, 4, 5, 6 in.. 4dor. in box. 
Dis See 
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DOOR SCREEN FRAMES. 

No. 22, 3 by 7 ft. sticks, 7 by 2, per 

loz. sets, $11. 

No. 24, 3% by’8 ft. sticks, % by 2, 

ger doz. sets, $12. 

No. 26, 3 by 7 ft. sticks, % by 2%, 

ver doz. sets, $12.50. 

No. 28, 3% by 8 ft. sticks, % by 2%, 

Patent Corners. 

i} oer doz. sets, $14.50. 

Patent Japanned Corners. 
No.25, 36 by 36 cornersand screws, 
without bead, per doz., $2.50 
No.25, 36 by 36 corners and screw 8, 
with bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
without bead, per doz., $2.90. 
No.35, 42 by 42 corners and screws, 
with bead, per doz., $3.30. 
Black satin stain, sticks % by 1 in. | 

Dis., 20 %. 
| 

Dis., 20% 

WINDOW SCREEN FRAMES. 

PULLEYS. 
i. No. 45, “yore. | 

2 S Inches... % 
Per doz.. 0 1.00 1.60 th 3°50 9.00 15 00 | 

\} 2inch and under, 2 dozen in box: 2, 3 | 
/Jand 4,1 dozen in box; 5 inch, % dozen in | yin 

Discount, 50¢. 

PULLEY HOOK (New Floor.) 
Deep cut thread, forged point. 

Per doz. 
% in. wrought iron, 8 in. long, list... ..... $1.90 | 

Rss ose an 1.00 

WELL WHEEL, 
New pattern. 
Japanned. 

In. 8 no 2 14 16 
Pr.d, 7.00 9.50 12.50 20.00 30.00 | 

Discount, 707. 

HAY FORE PULLEY. 

New pattern. 

etn doz. %. 30 | 

é * 

No. 15, 5 in. ean whee. 
- 25, din. wi 

66,6in. ‘ 

4 dozen in case, 8 dozen in barrei. 

“ “ 

No. 15, per dozen, $2 net. 

SHEAVES. 
Patent Common 

Turned and polished | 
iron wheels,round cor- 
ners, brass pin, one set | 
in box 

No. 1, points 1% in. er. 

No. 2, points 25¢ in. diameter, 
$15.00 

Discount, 15 and 10¢. 

4 dozen in box. 

VISE. 

hs 3% — Ms hee n. opens 5 in., we’ S. 
go “Ust price, each $4.00 

Net r 

Silent Saw Vise. 

No. 10., 10 th. jaw, perdoz.... 
Dis., 3334s. 

2% ee, $1.50 
3 Peter danni 1.60 
4 2.00 | 
BD . EtG os eee 2.60 

‘einaank: HOF. 

SINKS. 
All 6 inch deep. 

$1.50 18 x 30 in $2.5 
. 175 18 X 32in.... 3.00 

Ls 18 X 36in.... 3.00 
1.80 20 X 30in.... 3.00 

eo 20 X 36in.... 3.70 
oo 20 xX 40in.... 4.00 

.._ 2.10 
‘Discount, Oe. 

SPOKE POINTERS. 

Per doz. 

Moore & Barnet Mfg. Co. 
< per dz. gr., lbs. 

No. per dz. gr., ibs. (Geimp. 
1 Amateur 19g... ee ee eee. 300 30 

vise...... 2.25 ERE ic cactees seat 5.00 220 
Anvil Rio 2s 50 dase 14.25 700 
W seacesveceany 3.75 a 21.00 1,425 
BP feeds oisewoden 11.25 615, Combination 
ite se crete 18.00 1,350) hand...... ... 5.25 85 
edad xncciden 24.00 1, 675. 
7 S ot mt discount, 33, 20 and 2, f.0.b. 

Nos. 1, 134, 2 and 2% are packed in dozens; Nos. 3 and 
3% in half ee Nos. 4, 4% and 10in quarter dozens, 
and No. 20 singly. Each hand vise is put up in neat box 
and packed in half dozen lots. 

1 Hinge pipe vise, 0 to 2 in. pipe................ Each = 00 
0 to 4in. DEPOs oc cccccccvecccccscce & 20.00 

1 Malleable pipe vise, 0 to 2 in. Os a on ncnseseesees 8.00 
1 Combination pipe and bench vise, 0 to 2 in. pipe. . . 16.00 

Discount, 507. 

WRENCHES. 

Coes’ Knife Handle 
Wrenches. 

BLACK. 
Size. # doz. | Size. ® doz. 

Sen Ron wend SO FID TROD, 5... ccc Kcstecnes $24.00 
Boe akwwd dei aaeaveuke ES no cateccane sane 30.00 
Nf osgt wie alaaced DN nics kiccaees oo dere 36.00 
OS Neva ceacn cers 14.00 | 

BRIGHT. 
4 inch Oe LS. woos accdecee $16.00 
Ge: snecreraues . mark “ Pot ee rE Oe 
Bee ste otniduauecan cube 11.00 | Be edeusens avenes 32.00 
EP 1s Poh Carer seer Me | es gs oa wae 38.00 

Discount, 54, 10,744 and 3 
Coes Mechanies’ Screw Wrenches, same list, less 55, 

| 10, 10, 7% and 3 ¢ 
‘A. G. Coes & Co. Pat. 

above. 
Screw Wrenches, same list as 

Discount, 55, 10, 7% and 3¢. 

Hoisting Engines.—Griffith & Wedge. 

Weight. 
, Hoisting Engines, Miner’ s Prospecting..... 4,500 
Hoisting Engines, No. 1 Double Cylinder. 4,500 

Discount, 
No. : Double Cylinder. 6,000 

é No. 3 ..-11,000 
No. 4 o - ... 15,500 
No. 5 - - ...17,000 

. No. 6 13,600 
a No.7 17,000 

No. 8 19,000 
No. 9 48.000 

Discount 

Webster, Camp & Lane Machine Co. 
Double drum. 

Approx. weight, 
cony lete. Sicgle drum. Average Load. 

No. Pounds Pounds. 
$825.00 = 5 1,950 a 
918.50 = 6 1,650 | Cie os ake 

1.197.08= 7 2,200 8.000 = $1,661.00 
1.881.000 = § 3,000 8,500 = 1,815.00 
1694.00 = 9Y 3,500 14,000 = 2,722 50 
1,914.00 = 16% 3,7 16,000 = 3,124 00 
2,343.00 = 17% 5,500 19.000 = 3,338.00 
2 .475.c0 = 18 5,500 22,000 = 3,872.00 

tee Machines (Family). 
L. DERMINGNY & Co. 

No. 1, Ice machine, ice and ice cream 
molds, 1 Ib. ice, $15.00. 

No. 2, Ice machine, ice and ice cream 
aes 16 Ibs. ice, $20.00. 
No. 3, Ice machine, ice and ice cream 

molds, 1 carafe 1 bottle holder, 2 lbs. 
ice, $26.50. 

No. 4, Ice machine, ice and ice oom 
molds, 2 carafe 1 bottle holder, 4 Ibs. 
ice, $33.00. 
No. 5 5, Ice machine, ice and ice cream 

molds, 3 carafe 1 bottle holder, 6 Ibs 
ice, $40.00 

§, Ice machine, ice and icc No 
bottle tae 9 Ibs. ice, $16.50. q 

cream molds, 4 carafe ! 
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India Rubber Goods. 
MECHANICAL. 

Jom monwealth Rubber Co. 

RUBBER BELTING. 
% ply per 3 Ply a 4 ply per a 2 ag bs = 

Inches foot. foot. 
1 WE ivapecncateoniaaee tzdee 
1% aS ous sc cae ake tae | RON Was ares 
1%  eszecce Meret) aca sah 
2 0.15 $0.17 WS © Sacaducy .) Meavbana 
2% 0.18 0.22 WP ne esos. Hck woes 
3 0.22 0.26 Oe sche 
3% 0.26 0.30 Ge akc ses  shacnens 
4 0.30 0.34 Es cheer “aseladics 
44% 0.33 0.39 Gaeo § -.scddiveaw heen 
5 0.36 0.43 Re ee Rite 
6 0.43 0.52 | RE Se Saee 
7 0.51 0.60 ae ae 
8 0.59 0.70 0.84 $1.05 $1.25 
9 0.67 0.80 0.95 1.18 1.42 

10 0.75 0.90 1.07 1.33 1.60 
11 0.83 1.00 1.18 1.47 1.77 
12 0.91 1.08 1.30 1.62 1.95 
13 1.00 1.18 1.42 1.77 2.13 
14 1.08 1.28 1.54 1.92 2.31 
15 1.16 1.38 1.66 2.07 2.49 
16 1.25 1.50 1.78 2.22 2.67 
18 1.41 1.70 2.02 2.52 3.03 
20 1.58 1.90 2.26 2.82 3.39 
22 1.76 2.12 2.52 3.15 3.74 
24 1.96 2.36 2.80 3.50 4.20 
26 2.18 2.60 3.08 3.85 4.62 
28 2.42 2.34 3.36 4.20 5.04 
30 ee end ane 3.64 4.55 5.46 
bE West 3.92 4.90 5.88 
MRO Geren nse as: 4,20 5.25 6.30 
ME ete tee weecdas 4.48 5.60 6.72 

eee. ie” 4.76 5.95 7.14 
MU rad acewasad caxtend, 5.04 6.30 7.56 
OE eee. PS 5.32 6.65 7.98 
Oe aera saul ew tet 5.60 7.00 8.40 
Mee deenia, wees 5.88 7.35 8.82 

Src cies ee Roe 6.16 7.70 9.2: 
Ns ahead tes ea 6.44 8.05 9.66 
NE enol) soe aag 6.72 8.40 10.08 

Dis. Reliance, 60 and 5. Dis. Royal, 60,10 and 10. Dis 
Manhattan. 70 and 5. See Link Belting, page 9. 

PACKING. 

Piston Packing. 

Round Piston Packing 
Per Ib. 85c 
Doseee ‘60, 10 and 5 

per cent. 

Square Piston Packing. 

Price same as above. 
Round and square pis- 

ton packing is made 
in lengths of twelve 
or twenty-four feet. 

aameee Piston Packing. 
Rubber back, per 

ep $1. Discount 6 
recent. Best only. 

uare piston packing 
rubber back is made in 
lengths of tw cntr feet. 

E 
es 
> 
= 
5 
} =. 

= 

c 4 

Steam Packing. 
Cloth Insertion, Rubber Outside. 

Cloth Insertion, Cloth on — or both sides. 
Thickness. -Ply. 2- Ply. 4-Ply 
pS eee OY Ae PS Se SS a 
1- PT Neaeaaeneen kee WS. > wessewe skins 
1-6. ‘ ..60cts. 6 cts 66 cts. 
ES) wns an duetade 55 cts. 38 cts 61 cts. ie : 

la RK: 5 cts. 56 cts 538 cts 61 cts. 
Be ccc’ coat .5 cts. 5 cts. 56 cts 38 cts. 
a A are ere ee 55 cts. 55 cts. 6 cts. %S cts. 
Enmaks of cloth to every 1-16 inch thickness. 
Three cents per pound additional will be charged for 

each extra ply of cloth. Each cloth, whether insertion 
or on outside, to count as one ply. 

‘All cloth insertion or plain packing is one yard wide. 
and | any length desired . 

Wire insertion , all thicknesses, per ih, 0 cents. 
Discounts: R. me. 70 & 10; Royal, @ 10 & 0; Man 

battan, pene cen 
See “Lin Packing. page 3 
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HOSE, e { 

- Improved Smooth 
Bore” Rubber Suc- | 
tion Hose. \ 
On spiral nat or 

round tinned steel 
wire, | a 
[ nt. Diam. Per it. | 

inch...... ...$2.60 | 

2% “ 3.50 | 
nS Sa 4,00 

a cen Senws 5.50 

In. Diam Per ft. | Per. Diam Per ft. 
it SOM S<s essGuecenane 6.50| 7 inch...... ........ $13.56 

Be x: ixsee AOE 8 wise sane Séisere 15.00 

3 Pe ee me! OT xy whA9 07 ada 16,54 

, a rere See SA dent shad Seek 19.50 

Sy er pete ecer ane 10.50 10 . 22,50 
We  ovcccuievedanaeen 12.00 | if OT 27.50 

_ suction hose discount: Hotiance, 50 and 10% : Roy. al, 

70 and 3%. ; Manhattan. 
see SUCTION HOSE. 

On spiralbrass or ironwire 
Int. Diam. Pr er. tt. 
%-inch... 

1 “ 

RUBBER HOSE. 
Conducting Hose—Two-ply. 

Int. Per Int. 
diam. ft. diam. n 
% in . .80.20 2 in i 
%4 in 25 244 in ; J 

1 in 33 246 in. in. 2.4 
14 in 42 234 in 7 in. 2, 
4 5 Bin. 9 in. 2.97 
Li a 58 4 in Be OR: So pin 3.33 

HYDRANT HOSE—THREE-PLY, 
ee $0.25 1%in...... $0.60 216 in......$1.00 

PEOR Ss a> 30 PEERS eis 5 70 234 j inaksee 1.10 
1 in 40 2. in. 80 eee 
14 in mM 214 in i) 3h6 in. 1.40 

4 in 1.60 
Discount—Reliance. 69: Royal, 70; Manhattan, 70 and 

10 per cent 
GASKETS AND RINGS 

Fibrous. 
id, pooks thich, or less, per 

iknhesessbekobwaae $0.90 
533 inch thick, and up- 

wards, per Ib $0. 
Cloth Insertion. 

1- * inch thick, or less, r= 
5 schGe Naheepee eeeee 1.2 

3-32 inch thick, and — 
wards, per Ib........ $1.00 
There is one ply of cloth 

— to every 1-16 in’ thickness. 
Five cents per pound additional for each extra ply of 
cloth. 

Dis., 60, 10 and 5°. 
CORRUGATED RUBBER MATTING. 

Rolls | yard wide, 30 yards long, cut to any | size re- 
quired, 

5-32 in. thic k, per sq. ft........... $0.33 
i; 0.40 
ae Te SS LM .  Soaengeeskorase sous cebebawhsasiee 0.56 
% er MB: ESN Saen eRe eaaN es aeRO ines sHbeS< 0.73 
38 a ae ; . 1.03 
el a eee aae ea ee 1.30 

Dis., 2 25 and 5 By 

TENNIS SHOE SOLING. 
Cuts show full size of pattern. 

Diamond Point. a. Oblon: 
Price, $1 p “i 

Rubber cement to ‘attunhs sotee crrished. 
STAIR TREADS. 

No. Inches. Thick. Perdoz. Thick. Per :ioz. 
1.6 x18 % $4.00 te eadeue $3.30 
2.7 x24 46 6 00 ee ae 5.00 
3.4 x38Y Le 5.50 : 
4.7 240 14 10.09 Te a ieaip aia 
5. T1gx42 iy 11.00 is . 9.10 
6. 7sx48 le 12.50 10 40 
7 vy 40 a 12.50 Pi-9 6b bw 10.40 
& 9 x48 3 15.60 ‘ . 12.50 
9. 9 xB6 Le 11.25 9.40 

110. 6 348 1g 10.20 a: “sets 8.50 
11.7 x28 Ms 7.00 . seneek 5 85 
12.9 x54 Ke 16 80 yee 14 00 
13. 8 - x52 a 14.60 a pata te a 12.15 
14.10 324 Ms 8 40 ae * shabet 7.00 

RUBBER SOLING FOR BOOTS. 

. Rough finish, 
Pr rrr 1-16 to a-16 thick. 

Maat ae 
aaa ee eee 

pa 0-4 ‘ i 

Smooth finish. 
1-32 to 1-16 thick. 

85 cents per lb. 

12% in. dia., 5% in. high 
9in. dia., 5in. high 

Dis. on all 25 and 20%. 

CORDLEY & HAYES. 

s8 ¢ § 
ce = * 

Pails. To 2 on 

os 2 SS 
~.= s Rc 
Zz So & 

Ladies’ or Weaver’s pails, 6 qt.......... -. 1 234 $5.35 
Half or buggy pails, 6 qt............-.esee- 1 3 41.380 
Star ails (standard siekah, 12 qt., sten- 

ciled “for fire only” without extra 
DIN 6 cir ak ckw ss sdecacs wus sosesesusack 1 Sl6«6.00 

Deck or Mason’s pails (same size as 
Star. but heavier, with heavy wire 
MEMDLS. 1cbenoKenk ckekoswnscae sk caae ee eaas 1 4 6.60 

Railroad or fire pails, ‘4 at. (also — 
ciled ‘‘fire” without extra onenEa.. % 3% 7.80 

Fire pails, round bottoms... .. a 7.80 
RNS NNR MINE cs ens chinese saaeoes vs Loa 7.80 
Stable pails, flush bottom, heavy wire 
SEL WEEE odo swisashereneh keane ssesssyas% 4 7.80 

Stable pails, 16 qt., same as above......... 4 3% 8.40 
es 18 = Be aed 46 334 10.70 
= z en ee % 4 12.00 

Covers for fire or star pails................ 1 3.35 
WASH TUBS. 

No. 0,23 in.... % 12 27.00 

Nos. 0, 1, 2and 

p 3,nested....in. 3% 22.50 
No. 1,2lin.... % 10% 24.00 

No. 2,19%in.. 4% 9 21.00 
No. 3, 18K%in.. % 9 18.00 

Nos. 1, 2, and - 
3, nested lg Wy 21.00 

KEELURS. Doz. 
A—Win. 7 in. deep...... .. 16.20 5 

y B19 * ad ..eee 
C—184a g 11:00 | 
117s 13.20 
ashe « a es Salut ane 12.00 
3 —13%"" Sin. “* 10.20 
12 “ tin “* 9.00 

MILK OR VEGETABLE PANS, 

1346 in. dia 334 in. deep, 6 quarts, 

$3.60 per doz. 

. WASH BASINS. 
12% in 
12% in 
11% in 

CHAMBER PAILS. 

12 in. dia., 9 in. deep, 3 gal, 

WATER COOLERS. 

VN SW Ue — fet tee 

| Lamps. 
j 

| 
| 

$22. 

18.00. 
With 

21.00. 
With 

7.00. 

F. H. Lovell & Co. 

iiceeninih Electric Hanging Lamp, 300 
candle power, complete, each $3.40. 

he electric ‘lamp, 60 candle-power. 
Ww = decorated shades, nickel, per ‘doz. 

With opal plain shades, nickel, per doz. 

decorat2d shades, brass, per doz. 

opal plain shades, brass, per doz. 

Lamp chimney patent for Sun burners. 

Po doz. ie: 0,.50 cents. No. 1, 60c. No. 2, 75e. 
Hitchcock nickel table lamp (No. 654), each ¥. 25 

“hanging 656 a 
** bracket 651 - 3. 3 50 

- . ** with reflector 653 a 3.75 

| 653, 

Brass, 
one 
in one piece. 

| Laundry 

EMPIRE CLOTHES WRINGERS., 

Daisy.” 
dia. 

“* Daisy.” 

dia. 

French bronze bracket, 
each $3.75. 

875, 

876, 
doz., 

doz., 

Miners’. 

Collar 

Price, 

#30 per doz. 

$48 per doz. 

EMPIRE 
CLOTHES DRY- 

ING BARS. 
$10 per doz. 
Dis., 40%. 

Closed. 

Harp, complete, 
shade, per doz., 
Complete, v with Burner and chimney, 
per doz., $1.50, 
Hurricane lanterns 

with guards. 

doz., $5.00 

877, 54 

Lined with - proof composition. 
No. N 

and Breast in 
piece, Spout. and Body 

$9 per cross net. 

Appliances. 

Length, 10 in. x134 in. 

Length, 12 in.x134 in 

with reflector, No 

with square tin 
$9.50. 

209 cents extra 

3g wick, without guards, per 

square safety lifting globe, per 
$5.50. 
a. safety lifting globe, per 

Nickel plated diamond reflector read 
ing lamp, 30 candle-power, $13.50 per 

ileminated night clock, per doz., $27. 
PAPER LAMPS. 

No.1. No.2 
Height, 244i ? dase Statin wad 3 in, 3%4in. 
Diameter, 3% in -2%in. Win, 
Weight, # doz., 334 ™ ..134 lbs. 2 Ibs. 
Price, $2. a per "doz... $2.25 ° #75 

o. 0. No. 3. No. 4. 
Height, one Re kal 5 in. 6%in. 
Diameter, 3% in........ 3%in. 4 in. 
Weight, # doz., 334 Ibs..3%4 Ibs. 7 Ibs. 
Price, $2.75 per doz.....$3.25 $4.50 

Dis., 207. 

tolls. 

“Volunteer.” Length, 
10 in.x134 in. dia. $40 per 
doz. 

“Volunteer.” Length, 
11 in.x134 in. dia. $50 per 
doz. 

* Volunteer.” Length 
12 in. x13 in. dia. a pee 
doz. 

SS 

ve Se 

Dis., 4€%. ‘ 
“Empire.” Length, 10 in.x1%4 

in. dia. $63 per doz. 
‘<Empire.” Length, 11 in.x1% 

in dia. $74 per doz. A 
“Empire.” Length, 12 in.x1% 

in. dia. $84 per doz. 
“Empire.” Length, 12 in.xl% 

7 + | doz. 
= a ae in” B — ngth, 14 in.x24 

dia. $156 = OZ. 
in, dia. $158 <P Length, 2 in.x2%4, 

ith pulleys. er doz. 
wie npire.” Leng! 16 in.x2%, 
w ith pu paaee® $360 per doz. 

is., 40%. 
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EMPIRE ponerse ween ne Link Belting. 

$15 oe Wie al Ker stone co wheel, toe Machinery Co.’s. Price per running foot ro a 

y 4 rolls. per P 
0. 10, wocd ae cog } Prise. I 4 

wheel, 10 by 134 rolls,$24.50. | «RMR SO ee eve $0. a S 
Jo. 16, “wood frame cog pig 32--- +++ D oe -0 ‘YALE KEYS. 

wheel. HY by I yolls, $29. 4 , {oa = - eases _ 

0. wood frame cog fy meee Gn %i....... j Be. seee Z 
Ww _— . by 6 reve. $33.50. l Dewevre “16108 ae = Machinery—Foot Power. 

bees $39.50 oor 5. "16/105 "7 S., M. & Co.’s Screw-Cutting 
——I sh ge whee, ll i by 2 2 rolls, $39.50 : 15...5-- -16|105...... .70 S., M. so 

_— No. 22, “wood , frame cog ie l....... a eo = Engine Lathes. 

Ne -« y wheel 2 me ae res é y my Dd.....-- -22|108...... -80 8 in. swine, 20 in. bet. centers, 36 in. 
eee 8 ES heel, 12'by 2 rolls, $48.50. i S \ime 7... 24/109... 99 bed, 240 lbs. weight, $60. 

No. 11, iron frame cog wheel, 10 by 15 rolls, $20. eee 0 — ereees 1 10 8 in. Swine. 30 in. — genters, 46 in. 
No. 2, iron frame cog w heel, 10 by 134 rolls, $24. oa : ai ed, 2¢ _" ei t 7 . o 

Solance iron frame (Eureka Pat.), 10 by 15} rolls, $20. |  —  (Qgzmmmmiligli 87-...--. eet? 7c Pd on ibe in. oT $n ers, 52 in. 

5 ae iron ont a J + 1 eras, Ee - | (Deere eee 33 settee e s. weig 

¥ 4 ents doz entra f.o. Ow MORK.) 7 ng Ween sone : 
Repelene Double Dench Wringer. | Sprecket wv heels.. acces vee S00 Boxing for exrort, $2.50 extra ; 

Rolls, 10 by 134, $36.50 per doz. Made to fold. (Rubber belting, see page 6.) f.o.b. at Cincinnati, 25 dis. 
Folding Double Folding Wash Bench, packed 6in crate 

per doz., $14. 

Locks. 
YALE PATENT. SAWS AND LATHES. 

Adams Ironing Table, per d0Z...............eeeeee es $15.00 RIM STORE LATCH. " ; 

Keystone W ashing Machines, per, doz. Fi aang een * . Se Silent Fee Gow. Victor Scroll Saw, Cuts to 3 Inches. 

Complete “  “  £  .....es-+---. 13.50) FS 6° XK OIN., S KCYS............ 

People’s nw cree eteene eens 13.50 4 in., 3keys.... 60.0. 24-inch swing, with 12 saw blades.... $40 
Lovell _ ne TS eeaseeeod nas 13.50 Dis., 204. 

Lawn Mowers. 
Forward Cut ae ers. 

In. Lbs. bs. 
10 W eight, 3084 are $13.00 16 Ww emt, BB... 64... $19.00 
12 ee oases | ee 
14 = asks awe en. “WRG MeO 31.00 

Empire Scroll Saw, Cuts to 3 Dis. 60 ane 5x : a ieee LATCH. Inches. 
Spring loc WBS cavcevenson 18.00] 24-i ins a) « ts 

j Dead lock, 3 keys............. 25.00 a swing, drill and tilting 

Win, iin. 14 in. | _ Price, boxed......... ......... $25 
$13.00 $15.00 $17.06 | NIGHT LATCH, Dis., 20% 
16 i ms 2 i oe 

= 24 = -, $30. on % AISI ore soo ns ss Soe oo 39.00 The Acme Combination Saw. 
Geared at both ends. : : 
in Gane hand St. | ee (tc eC, ace gsaitoeeneem oes 36.00 Hand or steam power. 

Adjustable table and gauges. 
— boxed.... Beiseasareazenssss $40 

| bs : { cro)i saw attachment........... 
Chadborn & Caldwell | ecules Boring attachment............... 10 

Mfg. a eee ee an Moulding attachment............ 10 
10 in. Croquet, Og vena, TG HK The on n5 Se cas pc ceases DEO Dis., 20< 

1.00 

Paragon Self Feed Rip Saw. 

Two changes of speed; three 

changes of feed. 
| Price, with one 10 in. saw, $50.00 

Dis., 207. 

CUPBOARD LOCKS. 
Plated Nose....... .. .13.20 
BUGS NOOB. oe. i658 sc ccicesce ERO 

CUPBOARD - ail 
Dead Lock.....---:..+...0s+-0s-- .80 Diamond Mortising Machine. 
Spring Lock 80 With mortise 4 to lin. wide, 3 in. deep. 

** cut tenons 44 to % thick, 3 in. wide. 
Price, with 3 chisels...........5. .+.+ $25.00 

The “ Star” Lathe. 
Swings 9 < 25 in., back geared 

screw cutting. 

Feeds in or out, right or left. Ad New Excelsior Horse Lawn Mower. CHEST LOCKS. 
25 in. cut, without shafts or seat................eeee $65.00 mtd MONG. . <2. <cctaescivses pO Se ae s 
30 with shaft and seat... .....e..0cce.c ccs 110.00 imei Pr Sac ects pate — Tail Stock for a 
= ¥ ee ugh stare cag si tie pe ee m3 et DRAWER LOCK. eR “pea $75. ieeetasek sae : a : ., 15%. 
Plobad WOORG: POE BOL... + .550<cecceeven ov coaandead . 12.00 — Pee = 

Dis. 50 a > > «wtenapeaseeenecece 

KNOBLOCKS ; 
ica samen eee 22.50 , ‘ z ee ee 20,00 The Crown Lathe. 

Excelsior Three- | 
Blade Mower and i oe ae teste eeee Swings 10 < 36 in. 
Roller. i ¢} AM Oa orice 3 deitcinciele 

8 in.. $11.00: 10 in., | STANDARD Price, boxed............ $45.00 
$13.00; 12 in., $15.00; | cease 8 d sli 5 if in, $17,002 06 in Dead Jocks. Compound slide rest... 15.00 

. . 24. . gi9.00 gif in., $21.00; 5 ee 34 i -Countershaft .... .... 10.00 
Dis. 60% and 5 

eash 30 days f.o.b. 
New York. 

134 x 23g... .12.00 Sie. ane 

co LATCHES. 
344 x 38% .. 20.00/ Rival Scroll Saw, with six extra saw 
2% x C 384... .18, 00 | blades, twist drill and wrench. 

a-Price edie k Weatadee ees ade ea -« .--$10.00 

= is Lathe attachment............ .. .. $3.00 DRAWER LOCKS. Dis. 35: 
2 x 154, two tumblers. 

Plated NOSE... ..- 6 sees ee seen ee eee 7.50 
BE 8 i ons aigtnoeed MEERA 

Three tumblers. 
RONOD TROND. 05.203 «seco sw cadadeies 

ND a sac cas sane sane wane he 

The Challenge Scroll Saw, for 
shell, bone wood, or metal. 
Nickel Plated, with six extra saws, 
eo = and wrench. 

RIM FLUSH DRAWER LOCK. 

2in. diameter 
‘ 2 tumblers. 3 tumblers. 

| Plated nose...... 7.50 9.00 
Ree acces 6.00 7.50 

| Dis. , 257. 

BRONZE SPRING PADLOCK. 
2 flat steel keys. THE SAMSON tH ACME, 

The Acme Lemon Squeczers, knife and squeezer, 
per dozen, $15.00. 

he Samson, per dozen, $3.0). 
Porcelain lined, wy [et Oe eer ee $6.00 i 4 
Wood. No.2 4 2% and 30% discount. $3.00 Price $50.00. 

i OMI, 5c icaccce ses o<. . Sle. Me , 

30 % discount: | Dis., "35%. 
Wood, Oomamnens, DOP.dOT: 5.0.0. ccc cscs cece eveveses 3 | 
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W. F. & J. Barnes Co. 
Seroll and Circular saw Combined, 

Sombined Machines. 
Combined circular scroll saw 
and boring attachment—? cir- 
cular saws, 12 assorted scroll 
saws, boring attachment, and 
self-centering drill chuck..... $50.00 

Combined circular and_ scroll 
saw—2 circular and 12 scroll 

Concentrating Machinery. 
Fort Scott Foundry & Mach- 

ine Works Co. 
Blake Improved Crusher: 

10x7, weight 7,500; $410.00. 

Blake Improved Crusher: 
15x9, weight 9,000; $580.00. 

Discount 25%. 

Cornish Crushing Rollers: 
Ese 

SAWS... 6s sees eee e ee ee ees er 40.00 | 20 diameter, 10 face, weight 5,400; $450.00. 
Circular saw—1 extra ripand1l Cornish Crushing Rollers: 20 diameter, M4 face, weight 

fe ot 7 SPOS DEE GOW « ccc ccvcsasesessse 35.00 6,000; $500.00. p 

Scroll saw—12 assorted scroll SaW8.....-..........0. 4 32.00} Cornish Crushing Rollers: 22 diameter, 14 face, weight 
Counter shaft for steam power..................005 10.00 

$ Dis., 35%. 
Foot Power Former. 

$20.00; Knives extra, $1.00 each. 
Dis., 35. 

er 

Mortising Machine. 
$22.00; Chisels, $1.00 each. 

; Dis., 35%. — 
Blind Slat Chisels, 3 set bits, $5.00. <= 

is., 20% 

Tenoning Machine, 

Price, $25. 

Dis., 35< 

Velocipede Scroll Saw, 
Without boring attachment 
With Fi 
1 doz. saw blades, 
1 3-16 bit. 

\ Included. 

Dis., 35<. 

Lathe. 

3 centres, lL spur, 2 tool rests and 
sockets, 1 turned face-plate, 

$35. 

Dis., 30¢ 

Lathe. 

One turned face-plate, two pointed and 

one spur center, two rests, with sockets 

and plate for hand tools, slide rest- 

wrench, belting, etc., $40. 

4% 2 % 3 4 6 8 10 
4 wt = ete 8 0 45 50 55 

12 14 16 18 20 
60 70 8U 90 1.00 

6 wi 2 585 3 2 Ss -Sw 
45 0 HW 35 60 6 70 B80 95 

, 12 4 (16 18 : 
American. Enterprise. 1.10 1.25 1.40 1.55 1.70 

1 y 3 4 » BBaeTR Full wt 1 be 2 2% 3 d 6 s 
cach, $5.00 7.00 10.00 29.00 | each, $3.00 2.50 4.00 6.00 15.00 so 90 90 1.00 1.10 1.20 1.30 1.50 

Dis., — Dis. , 36 10 1z lt 16 18 20) 
. 1.80 2.10 2.40 2.70 3.00 3.30 

Motors (Water). F Discount, 70, 10 and 2¢. 
Size No. 8, for Sewing Machines, etc , $18 each. Carpet Tacks, flat and oval heads. 

No. 9, % horse-power (30 Ibs. pres- Blued, doz. oz. 4 6 8 WW 12 14 16 18 Ww | 
sure), 4h. p. (0 lbs.), % h. p. 100 wt. 30 40 45 50 55 65 75 «BH OMS 
Ibs.), 34 h. p. (150 Ibs.), 1 h. p. (200 2 x 
Ibs.), $30. 1.05 1.15 

No. 10, 4% horse-power (30 lbs. % wt. 468 0b ®@ & 16 
pressure), 4h. p. (50 Ibs.), 1 h. p. 65 70 80 95 1.10 1.25 1.40 
(100 Ibs.), 14% h. p. (150 Ibs.), 2 h. p. 18 2 2 2 
(200 Ibs.), $50. 1.55 1.70 1.85 2.00 

No. 104%, % horse-power (30 Ibs. | Tinned, doz. 4 wt. 4 6 8 0 2 14 16 
pressure), I Ps (50 Ibs), 2h. p. (100 OD 5 60 7 8 1.9 1.10 
Ibs.), 3 b. p. (150 Jbs.), 4h. p. (200 Ibs.), sos 82. 2 BR 

Xe $75. . 1.20 1.25 1.45 1.60 
No. 11, 1 horse-power (30 Ibs. pressure), 14 h. p. (50| Tinned, doz. % wt. 4 6 & 10 12 14 

lbs.}, 3 h. p. (100 Ibs.), 446 h. p. (150 Ibs.), 6 hb. p. (200 Ibs.), 95 1.05: 1.15 1.40 1.60 1.85 
£100. 6 1 2 2 2% 

No. 12, 2 horse-power (30 Ibs. pressure), 3 h. p. (50 Ibs.), 2.10 2.35 2.60 2.85 3.10 
6 h. p. (100 Ibs.), 9 b. p. (150 Ibs.), 12 h. p. (200 Ibs.), $175. Discount, 7244, 10 and 22. 

No. 13, 3 horse-power (30 lbs. pressure), 5 h. -p. (50 Ibs.), Finishing Nails. 
10h. p. (100 Ibs.), 15 h. >” — 20 h. p. (200 Ibs.), $285. Inch....86 3%-8 48 416-8 % 5%-8 68 7-8 1 

is., 407. ’ 2 
Governors for 11 and 12, $25 extra; for No. 13, $35 = tae as sant oe - 

extra. 16 

Mining Machinery. Chair ¥ - pmee 60, 10 and 2¢. 

N. B.—Specia) attention is invited to the goods adver- alr Nalls. 4 
tised and filustrated in the advertising pages of the En- Doz. ¥ wt. ; doz. full wt.; pound B. or P. 
(INEKHING AND MINING JOURNAL, quotations and dis- Inch..$4 34-8 4-8 414%4-8 5% SK-R 68 7-8 
counts upon which would only mislead buyers. Pert.5) 4 3 31 ®@ 7% % 28 

Price-lists and other information may be obtained we t 1% 
sddressing the advertisers direct, or by writing to the a 19 
ENGInecRinc xd Mixixc JOcRNAL. 

ra 

9,500; $625.00. 
Cornish Crushing Roilers: 

13,000; $750.00. P 
Cornish Crushing Rollers: 

15,000, $850.00. 

27 diameter, 14 face, weight 

30 diameter, 14 face, weight 

Discount 25%. 
Complete Sizing Arrangement, consisting of Revolving 

Screens of Steel Sheet and Hydraulic Classifier. 
For Concentrator, 25 tons capacity, $250; 50 tons ca- 
acity, $350; 75 tons capacity. $450; 100 tons capacity, 

. Discount, 10 per cent. 
Automatic working Jig Machines, all complete, wood- 

word included, with slidemotion: 2 sieves, $3.0; 3 siev.s, 
$360: 4 sieves, $450. 
With Eccentric Motion, all complete, woodwork in- 

cluded: 1 sieves, $200; 2 sieves, $270; 3 sieves, $320; 4 
sieves, $330. 
Automatic working Double Jig Machines, all com- 

plete, woodwork included: 4 sieves, $210; 6 sieves, $335; 
8 sieves, $425. Discuunt, 25 per cent. 

Single Rittinger Percussion Tables. all the iron parts, 
$350; Double Rittinger Percussion Tables, all the iron 
parts, $500. Discount, 10 per cent. 
Improved Rotary Tables, all the iron parts and pipes, 

2.0. Discount, 25 per cent. 

Mouse Traps. 

The Cyclone Mouse 

Trap, per gross, $4.05. 

The Idea 

Mouse Trap 

per 

$8.25. 

Net prices Slayer Rat Traps, per gross, $10 

Nails and Tacks. 

Swedes. Tacks. 
Perdoz. & % 1 1% «(2 Www 3 
lowt.. 35 40 OD 5 60 65 75 
6 8 10 12 16 18 20 24 oz, 
85 1.00 1.20 1.40 1.60 1.75 1.85 2.15 2.55 
Doz.ful & % 1 % 2 % 3 4 
weight 60 70 8 90 1.00 1.10 1,201.40 
5; 62. SR. B 14 16 18 20 £2402. 

1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 
Ib.,bulk 4% %4 1 1% 2 246 3 4 
or paper 1.60 1.25 1.00 80 66 58 52 46 
8 10 12 14 16 18 20 24 

36 632 31 30 29 28 28 28 28 
Discount, 67%, 10 and 2%. 

O. H. Swedes. 

Price, same as Swedes. 
Swedes steel tacks : 

same list price as iron. Upholsterers. 

Discounts, 72%, 10 and Price, same as 
22. Swedes. 

Cut Tacks. Price per dozen ounces. 
1 

Discount, &, 10 and 2, 

| 

Common and patent brads. 
Price per doz. Price per doz. Price per Ib. in 

% wt. full wt. papers or bulk. 
50 1.00 1.25 
.60 1.20 .80 
.65 1.30 58 
.72 1.44 48 
.80 1.60 .36 
-90 1.80 .30 

1.00 2.00 -26 
1.12 2.24 25 

UD ss cinawe 1.26 2.52 24 
1k. 1,82 3.64 -22 
SR sos wea 2.25 4.50 -20 
Soe 2.43 4.86 18 

Dis. 60, 10 and 2¢%. 
Oils. 

LUBRICATING.—Fiske Bros. 
Lubroleine A cylinder oil 50 in. barrels. 
Lubroleine D cylinder oil 40 in. barrels. 
Lubroleine A machine oil 45 in. barrels. 
Lubroleine B machine oil 35 in. barrels. 
Lubroleine A engine oil 50 in. barrels. 
Lubroleine B engine oil 40 in. barrels. 
In cases 5c gal. extra. 
Crescent Axle Grease.—-Barrels, 3c per 1b; 100-lb. kegs 

3%ec lb.; 2-lb. decorated tins, $12, gross less 5 per cent. 
Texas Star Axle Grease.—Barrels, 2%c per Ib.; 100-lb. 

kegs, 3c perlb. 

Oil Stones. 
Best White Washita. 

Green Paper Brand, 8 x 2 x 14% inches....... per lb. .32 
Oil stone, No. 1, = e § bsauhes = -22% 

o Extra, ~ Se ” 30 
High rounds, i ee ote es 4 .30 
Round edge slips, Nos. 1,3% to 5,in boxes 

SP EN 5 oss dite ceaubsresaacheccuen ” 40 
| Round.edge slips, extra, in boxes 10 Ibs. up- 
ME oak ian scktnnswates dene ssabaudeskeeees x 0 

Pen knife pieces, ass’t 3 to 5 x1 x 13, in 
boxes 10 lbs. upwards “ 0 

DRED Io ciincckssesnspeasssese's per hundred. $5.00 
Wheels, 1% to 534 in. thick......... ..... perinch.  .40 

{;ood Washita, 
Oil Stone No. i, 8x2x1¥g Rawk a cues hae hee Rees per Ib i 

Axe Stone, assorted sizes............ . 10 
Round Edge Slips, assorted sizes........... .. 25 

: Arkansas. 
Oil Stone No. 1, 4 to 6 in. long x2x% tolin. per lb. $1.35 
Oil Stone No. 1,6to9 in. long x2x%tolin. ‘ 1.75 
Vil Stone No..2,4to9 in. long x2x%tolin. “ .75 
Round Edged Slips, assorted sizes .. ...... " 2.00 
Square File Slips, 3 to4 inches long........ perdoz. 1.75 
Diamonds, 3% to 4 inches long.............. e 3.00 
sere. 346 to 4 inches long..... ...... " 3.00 
Flat F iles, 3to4inches long........ . .... _ 2.00 
Beveled Files, 3% to 4 inches long.......... “ 2.50 
Knife Blades, 3 to 4 inches long............. 4 3.00 
Points, extra long, 3 to 34 inches........... = 2.00 
TN cota AS SSS puaGe eee busses seen assess ~ 1.50 
Pen Knife Pieces, assorted sizes............ per Ib. 2.00 
EE IIR, cc ccceendaeeehegnwo cece ahs per hund. 8.00 
Wheels, 2 to 4inches, % inch thick. ...perinch 1.25 
oes eae per Ib. 15 

10, 10 and 2% dis. 
Oi! Stoves. 

Burns 8 hours; holds1 quart oil. 

Nickel plated eis plate. per doz., 

Packing. 
SELDEN’s PATENT. 

For Steam, Air, Water and Ammonia. 
With Rubber Core, 60 cents per Ib. 

Dis., 25 and 5. 
With canvas core, 50 cents per Ib. 

Dis., 30 and 5. 
Hline & Robe tson. 

Eureka, 75c. per lb. Dis., 40%. 
Soapstone—Standard, 8c. per Ib. 

XX. lic. per Ib. 
Crown—No. 1, 23c. per Ib. 

No. 2, 26c. per Ib. 
Climax, 9c. per Ib. 

Net. 
Paints. 

For Assorted Cans of 1, 2,5 and 5 pounds. 100-lb. cases. 
No. tb. c. | No. tb. c. 
533. Scotch yellow....... 18 | 583. Black ............... 18 
534. Lead-color.......... 18 | 584. Dark blue........... 2% 
536. Brown .............. 18 | 585. Chrome yellow..... 30 
537. Laight drab.......... 18 | 586. Vermilion........... 30 
STE rine d ots tie we 18 | 587. Indian red.......... 25 
542. Warm drab......... 18 | 588. Bronzegreen....... 25 
544. Dark green......... 25 | 589. Quaker green....... 25 
581. Light green......... 25 | 546. Inside white........ lb 
582, Norway red......... 18 | 547. Outside whit»... 18 

Discount 50 per cent. 
Ordinary shades. Per gal. | P 
One to 5 gallon caus.. $1.90 | Half gallon cans...... $2.00 

Tuscan Red, Green and Yellow. 
Per gal. | Per gal 

One to 5 gallon cans. . $5.10 | Half gallon cans...... $3.30 
Vermilion. 

Per gal. | Per gal 
One to 5 gallon cans.. $5.00 | Half gallon cans...... $5.° 

Discount 40 per cent. : 
The list in barrels, half-barreis and k (of 5 gallons 

or larger) will be 10c. a a less than in gallon cans. 
Kegs of less than 5 gallons will be charged at gallon 
price. One-quarter galloncans not put up. Special 
shades made to order. 

Special cash discount for large orders. 

Parers and Corers. 

SaML. Legs & Co. 

List, $9 per gross, 
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ce ‘ 
APPLE. No. 10.—26 x 33 ft.. including veranda and rear exten- THE ‘‘ LIBERTY” JoB ‘TING 2 

Perdoz.| sion. Main part, 19 x 26 ft............cccceeeeeves 500.00 Size of ee = 
Advance....... - $4.75 No. 1. No. 2. No. 3. ll 

| ——— verenee vies 
Sea ty) ee 5.25 on side. onend. veranda. 

Bolawin — 12 x 12,1 door, 3 windows, $120.00 $120.00° $106.00 
‘ ,er toe ees 135.00 130.00 120.00 a errr 7.25 12 - 1 1 ob s ca 155,00 150.00 135.00 

Be anak. ao te ee ey 175.00 165.00 150. Dis., 12% and 5¢. 
sone :...<-.-- <= Se a - * : oe eee ie = — = Two sizes built extra strong for boxmakers, emboss- 

> ‘ - ‘ a 200. . 19.00 | ing, etc. 
improved Bay Stats .... 3. | 2x3“ 5 “ — 990.00 205.00 ig oy Ea $375 

eho SS 2s 205.00 195.00 180.00 WD A Oe Pn ds do he ie nceicwdvidiads 425 
MAG OONON 6555.65 su niti.co cst 51.50 109x131 “ 3 -* 100.00 90.00 Dis., 12 and 5¢. , 

10 x Mt 3 105.00 95.00} Fountains, either size, $25 extra, if ordered with press. 
ee Te Ride cnteneaten ys 1.00) 7 Xx = ; <7 a Steam fixtures, either size, $15 extra. 

1x ee = 10. ee . aca “ . ‘ 
i 450' 7x 141 2 4 85.00 THE AMERICAN CARD AND BILL HEAD PRESS. 

: war Hunter's Cabins. $20.00 
y eee MOR ND aia «0d ae dditacers:6.a:9.4:k: doa wrebee pia \ : eo a0%b 55a RASS RR 13.50 ‘cn =<; = een "90.00 | : sith snare tees = 

’ : s Jiscount, 207. { eee a oN ke ee + White Mountain .......... $50! post Hole Diggers. . | MRR has psa unas bain dene 6 

Chieftain hay Rake Co. 

Little Giant........ $36.00 doz 11 cu ft. 

ISRQUNGR ke sicincs SRS SS 

Little Gem Corer and 
REPO re ee. 

° New Champion.... 20.00 
Rocking Tabie. 

Pipe Covering. “ 
Magnesia Sectional Covering. ‘ F 

For Wrought Iron Pipe. InCanvas Jacketed Sections, 

| THE “LIBERTY” PAPER CUT7ER. 
: Scheidler.......... 36.00 my 

| Cuts 30 inches. = ov aca etaa a sie ca 

| 

Rocking Table... ......... 4.25 

Dis. 40% f.0.b. New York or Boston. 
Oxtré NTs Saas aaasudis oe 8.5 36 inches in length. Price per Extra a 19¢ and 5 S 

Weight of lineal foot Press. .» 12 g 

Inside dia. cover per canvas THE “LIBERTY IMPOSING TABLES 
of pipe. lineal ft. jacketed. Combined press for cutting, forming, : 
% in. 8 ozs. $0.25 horning and seaming. Marble top. 
34 >: 0.25 | No. 12x %......... $24 
Sie yy * 0.25 Particulars of flat front presses, includ- | SV ee 
1% “ ie 0.25 ing beds, slides, bolsters, plates, etc. 1 SO 785; 5,5 sk 
1% * 15 0.25 1 8 SE ie Bese ooo cate 

ave 18 0.27 Prices are net, delivered on steamers in 1} | 3 Dis.. 124 and 5: 
4 “6 > - = New York, including insurance, etc. éi a ee 

¢ “ 2 Ty 36 | : ea 

34%“ 26 * 0.40 | Nominal size of press..............| 41 | 42 | 43) 44 | 450) I Slate Top. 
eat 30 0.44 | Price, including et ceteras........ $130 $200 $260 $420 $660 | NO. 1-24 ~ 36.00 eee ects $18 
4% 38“ 0.47 | Weight, about..................lbs| 600 1050 1900 3600 7200 2-32 X 4B... eee eee ee eee e ees veeseees BS 

40“ 0.50 Greatest diameter that can be 3—26 * 74......... aes een es s 86 ; 1+ 26 
. 48“ — WTO aeons ins 5) 7 10 4) Dis., 12% and 54. 
1 # oS 09 | Greatest depth that can be i « a 
8 65 ** or cae) Ceara 9 ins| & 10 | 13 1646 20 Kelsey & Co.. 

_ wo . Hole through bed—circle inter- eR Ae a 
i". yp fo a. ins 436 6 86 12 "| The Eagle Card and 
Elb’ws. ‘lees. G Valv’s. Crosses. Unions. | Hole through back—width.....ins,/ 8 | 94 12 15% 20K 2 1 al oe 
$0.20 $0.30 = $0.25 30.35 80.30 | Width between die clamps— Paper Cutter, 24% inch, 
0.25 0.33 DB 0.43 0.33 MONI. «ce. sana Pardee ae aie insj 8 11) 15) | 2 $12 each, $100 per doz 

0 2% = 3 = oa Distance back from center of slide axl 53 sia ae I ams 
0.25 0. 35 : a SEE Se ins) 4% 5% 7 2 a ta _ 
0.25 0.38 0.25 0.43 9.33 | Height to slide-bar, when up. toe 54 61% 6 8% 9 THE “LIBERTY " TYPE CABINETS. 

0.27 0.36 0.27 0.48 0.33 | Stroke of slide-bar.............. ins) 1 144 1146 1% 2 Num- Stained. Grained 
0.31 0.41 0.41 0.58 0.41 Adjustment of slide-bar........ins) 1 14 14% 134) 2 ber of Gal- Gal 
0.36 0.48 9.48 9.60 9.48 | Diameter of fly-wheel..........ins| 20 | 26 | 32 38 | 44 cases at. ley.*- Flat.. ley.* 
0.40 9.53 9.53 0.68 9.53 | Width of fly-wheel.............. ins) 3; 4| 5| 6| 7 3 $ 3 
0.44 0.59 0.59 9.75 0.59 | Weight’of fly-wheel, about....Ibs! 125 250) 420, 725,1100 12% 12.00 14.50 14.00 17 00 
0.50 0.65 0.65 0.80 0.63 | Speed per minute, about...... rev, 120 110) 100' 90: 30 16% 15.00 17.50 17.0 2.0 
0.58 0.75 0.75. 0.90 90.67 | Cubic feet boxed, about...........| 30. 40 | 50° 60) 70 1%% 16.50 19.00 18.50 21.50 
0.65 0.90 0.90 1.00 = 0.77 Printers’ Sundries. 2% (18.00 00 0.0 23.0 
os 10 10 1B Oe” Vanderburgh, Wells & Co. 19% 13.00 17.50 17.0 0.00 
1.00 1.35 1.35 1.20 1.00 And‘Liberty Machine Works. 1 18.00 2.50 2.00 2.0 
1.10 1.50 1.50 1.35 1.10 | Wood rules, 12 cents per yard. 1854 19.50 200 21.30 24.50 
1.25 1.75 1.75 1.50 1.25 | Wood rules, on end wood, 15 cents per foot 3, «22:00 24:50 B00 26.00 

-» > 7 4 aa =z. - su. U 

"ig fullcases. 12full 18.00 2.50 20.00 2.% J esia Plastic Covering (dry)— 2 full cases. , 2 ful : 20.50 20.00 B.0 

waeeneen Carbonate Magnesia PANN be IG WENT, COE 5.5 ions soso cccws cdeboaacessses $12.00 6 “ 2.00 24.50 24.00 27.0 

Fiber, for Trowel Work per barrel, | Boxing and cartage.........................065. 1.25 18 . 24.00 26.50 26.00 29.00 

$8.00 SHOOTING STICKS. 20 26.00 BD 23.9 31.0 
Dis. 257. —_———== Each. Num- Pine. Cherry. _ Napanoch. Walnut. 

5 1, 75¢. | ber of Gal- Gal- Gal- Gal- 
< , 2, $1. cases. Flat. — — = 3 — — — -— 

House. 5c., black tye Peseente Houses. (Ducker Portable Ho 4 = pleck. 196 oF 21700 2000 23°00 22°00 25:00 23°00 26.00 

i ca © | 5, 60c., black. | 1634 22.00 25.00 24.00 27.00 26.00 29.00 37.00 30.0r 
‘ - 5, 75c., bright | 18% 24.00 27.00 ..... we 2 ween wenn w-- - . 

ie ‘ aie Weigh 450 203% 26.00 29.00 28.00 31.00 30.00 33.00 31.00 34.06 
_ wengns, = | 1234 21.00 24.00 23.00 26.00 25.00 23.00 26.00 29.00 

” 5) | 1684 25.00 28.00 27.00 30.00 29.00 32.00 30.00 33.0 
L : a... —— = — | ; 697.00 30.00 ..... ee tee St eee cee 

cme Santee we HRs Sa'00 32.00 31.00 34-09 8-00 36.00 34-00 37.00 
. eae ee . : 3 J 3 00 28. 31.00 29.00 32.060 Closes se- GAUGE PINS—ALL SIZES. 12 full 24.00 27.00 26.00 be Fo-4 So so o ourely. Brass, 40e. doz. | Steel, Gc. doz. | 16 28.00 31.00 30.00 33.00 32.00 35.00 33.00 36.09 

a Wire, 25c. doz. aan toa 40c. doz. | 20 39°00 35.00 34.00 37.00 36.00 39.00 37.00 46.00 

Sagener Sine, 32. a oe a *Furnished with galley top and extra drawer for copy. 
{ s.. 20 and 5. LEAD CUTTER. { Dis.. 20a 

THE “* LIBERTY” CASE STANDS AND RACKs. 

Stands. 
Single. without racks ..$3.75 

with racks for 8 

Weight, 85 full cases oat $5 
Ibs. per i * le, with racks for 10 

ull cases... . ere 
section. = ¥ with racks for 12 

: . to ae £50 
Price, $220. = Single, with racks for id 

eb : CUE ae ween ss. 5 -- 475 Dis., 102. Curtis’ Lead Cutter............. ........ edeusoatients Double: witheubulihe -. 46s 
PROOF PRESS, “‘ OUR OWN. br; with racks for 3 

9 X 32, complete, with Brayer...................... fall Genta 2 ~ $50 

Double, with racks for 16 
| full cases, and gal. rest 6.25 
Double, with racks for » full cases and gal. rest. 40 

| “ “ “ oe 2. o ee - s « ; 6.75 

24 3g cases... ....... . 425 
8 full and 8 3¢ cases am 

‘ 8 ‘ “ sg Sy “4 i 5 23 

| ' ° = “yy °* *e . 0 
j 6 a “« ““ 12 “a “ 16 3s 5.75 

“ “ “ “« 2 “a ““ 16 4 a 6.90 

} Stands with closed ends, extra.... ~.-...... 2.2... 20 
| Extra slides for stands, each.................... 0 

: i Case Racks. 
. Inclosed Inclosed 

THE “ LIBERTY” CYLINDER PRESS. Inches Back and inches Back and 
For Newspaper and Job Printing. Cases. High. Price. Sides. Cases. High. Price. Sides. 
Bed. Form. 2 4 $6.00 BRD VD S F100 S13 

No. 5—29 x 42 XM. 6 7.00 aw RN nS ii oP 
§--38 x 47 Ws X 4. 1,300 rn x &.00 1.0 # @ 1. © vu» 
1-3 > 338 x 49. evceee: Ae 4% «70 2.00 Rw 2 H 13.2 RM 

Dis., 20 and Ss. Dis.> Mand 64. 
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W. F. & J. Barnes Co. 
Scroll and Circular saw Combined. 

Combined Machines. 
Combined circular scroll saw 
and boring attachment—? cir- 
cular saws, 12 assorted scroll 
saws, boring attachment, and 
self-centering drill chuck 5 
Combined circular and scroll 
saw—2 circular and 12 scroll 

Concentrating Machinery. 
Fort Scott Foundry & Mach- 

ine Works Co. 
Blake Improved Crusher: 

10x7, weight 7,500; $410.00. 

Blake Improved Crusher: 
15x9, weight 9,000; $580.00. 

Discount 25¢. 
eS . Cornish Crushing Rollers: 

20 diameter, 10 face, weight 5,400; $450.00. 
* Circular saw—1 extra rip and 1 Cornish Crushing Rollers: 20 diameter, 14 face, weight 

Nie ~ cross-cut BAW...-.....0. 00. eeee 35.00 | 6,000; 
Scroll saw 12 assorted scroll saws..... cienhwssnnkeee 32.00 Cornish Cc r ushing Rollers: 22 
Counter shaft for steam power 10.00 | 9,500; 5.00. 

Dis., 35%. Se Crushing Roilers: 
Foot Power Former. 13,000; $750.00. 

$20.00; Knives extra, $1.00 each. Cornish Ceunhing Rollers: 
is., 35% 15,000, $850.00 

Discount 25: 
Complete Sizing pects sanaiediur of Revolving 

Screens of Steel Sheet and Hy: draulic Classifier. 
For Concentrator, 25 tons capacity, $250; 50 tons ca- 

pacity, $350; 75 tons capacity, $450; 100 tons capacity, 
$800. Discount, 10 per cent. 
Automatic working Jig Machines, all orn 

word included, with slidemotion: 2 sieves, $: 
$360: 4 sieves, $450. 
With Eccentric Motion, all complete, woodwork in- 

cluded: 1 sieves, $200; 2 sieves, $270; 3 sieves, $320; 4 
sieves, $330. 
Automatic working Double Jig Momitnes. all com- 

plete, woodwork inctuded: 4 sieves, $210; 6 sieves, $335; 
8 sieves, $425. Discuunt, 25 per cent. 

Single Rittinger Percussion Tables. all the iron parts, 
$350; Double Rittinger Percussion Tables, all the iron 
parts, $500. Discount, 10 per cent. 
Improved Rotary Tables, all the iron parts and pipes, 

$2.0. Discount, 25 per cent. 

Mouse Traps. 

diameter, 14 face, weight 

30 diameter, 14 face, weight 

lete, wood- 
0; 3 siev.s, 

Mortising Machine. 
$22.00; Chisels, Ae 00 each. 

Dis 
Blind Slat Chisels. 3 3 ‘set bits, $5.00. 

Dis., 202. 

Tenoning Machine, 

Price, 25. 

rr ee 

The Cyclone Mouse 

Velocipede Scroll Saw, 
Without boring attachment 
oe siniie’ 

1 doz. saw blades, 
1 3-16 bit. —" 

Trap, per gross, $4.05. 

The Idea 

Mouse Trap 

Lathe. per gross, 

3 centres, l spur, 2 tool rests and $8.25. 
sockets, 1 turned face-plate, 

$35. 

Dis., 307 

Lathe. 

One turned face-plate, two pointed and 

Slayer Rat Traps, per gross, $10. Net prices 

Nails and Tacks. 

Swedes. 

one spur center, two rests, with sockets 

and plate for hand tools, slide rest- 

wrench, belting, etc., $40. 

Dis., 257. 

12 14 
2 31 30 29 2 

Discount, 6714, 10 and 2 

O. H. Swedes. 

Price, same as Swedes. 
Swedes steel tacks 

same list price as iron. Upholsterers. 

Discounts, 

Pri " e per dozen ounces. 
\% 21 

35 
18 
90 

2% 3 d 
55 «60 O65 

16 18 
1.40 1.55 
2% 3 
1. 00 1.10 

Perdoz. & % 
lowt.. 35 40 

Cut Tacks. 

10 12 14 16 18 
1.80 2.10 2.40 2.70 3.00 

10 

Discount, 70, 10 and 2*. 

85 1.00 1.20 

Carpet tee ks, flat and oval heads. 

Doz.full % 

ae lued,doz. oz 4 6 8 

4 
weight 60 70 

Price, same as 

4 wt. 35 40 45 

Tinned, doz. 44 wt. 

7 12, 10 and "7 
2% Swedes. 

4 6 
40 45 
20 
1.00 

8 
50 

10 
ywt. ; Sats dd 

‘16 
8U 

2 
50 

14 
1.25 

9 

90 

6 
70 
20 
1.70 

6 
1.30 

20 
3.30 

Lo wt S 
45 380 
li: 

1. 
1 

SU 

American. 

1 2 
$5.00 7.00 10.0% 

Dis., —e 

Motors (W ater). 
Size No. 8, for Sewing Machines, etc , $18 each. 

; No. 9, & horse-power rt ae 
a, % bh. p. (50 lbs.), % + 
Ibs.), 3% h. p. (150 Ibs.), 1 
Ibs.), $30. 
No. 10, % noes peer (30 lbs. 

pressure), % h. p. bs.), 1 h. p. 
(100 Ibs.), > . 50 Tt 2 h. p. 
(200 Ibs.), 
No. 104%, % horse-power (30 =. 

pressure), th. p. (50 Ibs), 2 h. p. 
ee p. {150 Ibs.), 4h. P. (300 Ibe). 

11, 1 horse-power (30 lbs. pressure), 144 h. p. (50 
h. p. (100 Ibs.), 446 h. p. (150 Ibs.), 6 h. p. (200 Ibs.), 

0. 12, 2 horse-power (30 lbs. pressure), 3 h. p. (50 Ibs.), 
p. (100 Ibs.), 9 h. p. (150 Ibs.), 12 h. p. (200 Ibs.), $175. 
o. 13, 3 harse-power (30 lbs. pressure), 5 h. -p. (50 Ibs.), 

10h. p. (100 Ibs.), 15 h. p. (150 Ibs.), 20 h. p. (200 Ibs.), $285. 
Dis., 40% 

No. 13, $35 Governors for 11 and 12, 
extra. 

Mining Machinery. 

N. B.—Special attention is invited to the goods adver- 
tised and illustrated in the advertising pages of the ENn- 
GINEERING AND MINING JOURNAL, quotations and dis- 
eounts upon which would only mislead buyers. 

Price-lists and other information may be obtained by 
addressing the advertisers direct, or ” writing to the 
ENGINEERING aND MINING JOURNAL 

) 

Enterprise. 10 

0 12 2B ww 
29.00 | each, $3.00 2.50 4.00 6.00 15.00 

Dis., 36. 

| Full wt lhe 
90 

4 
1.20 each, 

10 
50 

16 
5 

12 
+b 

14 
65 

18 20 

6 10 12 14 

85 95 
2 24 

8 
1.60 1.90 2.30 2.70 3.10 3 
Ib.,bulk % 94 
oe paper 1.69 1.25 

10 

1.05 1.15 
: & 8 
55 670) =—80 

“ % wt. 10 
95 

12 
1.10 
9. 

1416 
1.25 1.40 

14 16 
1.00 1.10 

0. 
),3 

Tinned, doz. 4% wt. 

ip 
2.10 2.35 2.60 2.85 

Discount, 72%, ‘10 and 2z. 

Finishing Nails. 
oy 368 4-8 . 3 gs 

. 48 32 
1% and larger. 

Discount, 60, 10 and 2¢. 
Chair Nails. 
Doz. % wt. ; doz. full wt.; pound B. or P. 
Inch. .34 6-8 as K-28 36 5K-8 6-8 
Per tb.d] i 31 % 

19 
t 
21 

Discount, 60, 10 and 22, 

aoe 
bs. 

N 
6h. 
N 

$25 extra; for N 

27 diameter, 14 face, weight |! 

| 
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Common and patent brads. 
Price per ~_— — per doz. 

1 wt. 
1.00 

Price per lb. in 
papers or bulk. 

7 1.25 
.60 
-65 
2 

ig 
1. o 
1, 48 
1, . 
1. 
2. 
2.2 
2, 
3. 
4.5 

2 

S22Eeseske pieee es, OCRERESS 4. 
Dis. 60, 10 ah t ~*~ 

Oils. 
LUBRICATING.—Fiske Bros. 

Lubroleine A cylinder oil 50 in. barrels. 
Lubroleine D cylinder oil 40 in. barrels. 
Lubroleine A machine oil 45 in. barrels. 
Lubroleine B machine oil 35 in. barrels. 
Lubroleine A engine oil 50 in. barrels. 
Lubroleine B engine oil 40 in. barrels. 
In cases 5c gal. extra. 

Crescent Axle Grease.— ‘Barrels, 3c per 1b; 100-lb. kegs 
3l6c lb.; 2-lb. decorated tins, $12, gross less 3 per cent. 
Texas Star Axle Grease.—Barrels, 2Yéc per Ib.; 100-lb. 

kegs, 3c perlb. 

Oil Stones. 
Best White Washita. 

Green Paper Brand, 8 x2 2 x 1% inches 
Oil stone, No. 1, a 

Extra, 
High rounds, 
Round edge slips, Nos. ‘L 3% to 5,in boxes 

10 lbs. upwards 
' Round.edge slips, extra, in boxe 
MRE Se CST Ris ecGhbas hen ke toe es 

“ 

“ 

| Pen knife pieces, ass’t 3 to 5x1 
boxes 10 lbs. upwards. 

Needle p 
Wheels, Pie to 534 in. thic 

oon Washita, 
Oil Stone No. 2’ 8x2x1.. 

.per hundred. aso 0 
perinch.  .40 

Axe Stone, assorted sizes. ee teen 
Round Edge Slips, assorted sizes........... .. 

Arkansas. 
Oil Stone No. 1, 4 to 6 in. long x2x% to lin. per lb. 
Oil Stone No. 1,6 to9 in. long x2x3tolin. “ 
Oil Stone No. 2 4to9 in. long x2x% tol in. 
Round Edged Slips, assorted sizes .. 
Square File Slips, 3 to4 inches long 
Diamonds, 3% to ‘4 inches long 
Triangulars, 3% to 4 inches io 
Flat Files, 3 to 4 inches long 
Beveled Files, 3% to 4 inches long 
Knife Blades, 3 to 4 inches long. 
Points, extra long, 3 to 3% inches........... 

“ 

“ 

per doz. 
oe 

N wd i 
Wheels, 2 to 4 inches, % inch thick 
Oil Stone Powder 

10, 10 and 2% dis. 
Oi! Stoves. 

Burns 8 hours; holds1 quart oil. 

Nickel plated “— plate, per doz., 

Packing. 
SELDEN’sS PATENT. 

For Steam, Air, Water and Ammonia. 
With Rubber Core, 60 cents per Ib. 

Dis., 25 and 5¢ 
With canvas core, 50 cents per Ib. 

Dis., 30 and 5¢. 
Hline & Robe tson. 

Eureke, 75c. per lb. Dis., 40%. 
Soapstone—Standard, 8c. per Ib. 

XX. lic. per Ib. 
Crown—No. 1, 23c. per Ib. 

No. 2, 26c. per Ib. 
Climax, 9c. per Ib. 

Net. 
Paints. 

For Assorted Cans of 1, 2, 5 ond 5 
No. 
533. 

pounds, 100-lb. cases. 

Scotch yellow 
534. Lead-color 
536. Brown .... . 
537. Light drab.. 
539. Buff 
542. Warm drab 
544. Dark green 
581. Light green 
582. Norway red 

| 584. Dark blue 
585. Chrome yellow 

| 586. Vermilion.... 
| 587. Indian red.. 
588. Bronze green. 
5 uaker green 

nside white. 95 | 546. 

Discount 50 per cent. 
Ordinary shades. Per gal. | 
One to 5 gallon caus.. $1.90 | Half vo cans 

Tuscan ed, i and Yellow. 

One to 5 gallon ain me 10 | Half gallon cans 
—— 

Per 
One to 5 gallon cans. "$0 00 6 | Half gallon cans 

Discount 40 per cent. 
The list in barrels, half-barrels and hogs 

or larger) will be 10c. a my less en gallon cans. 
Kegs of less than 5 g lons will be charged at gallon 
price. One-quarter galloncans not put up. Special 
shades made to order 

Special oak “discount for large orders. 

Parers and Corers. 

(of 5 gallons 

Sami. Legs & Co. 

List, $9 per gross. 
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APPLE. ' No, 10.—26 x 33 ft.. including veranda and rear exten- THE ‘‘ LIBERTY” JOB PRINTING P > Perdoz.! sion. Main AG SC PM 6 oh So vcacccusseeens en .00 ee Size of chase. =r ee ee No. 1. No. 2. No. 3. Wimpey, No.2 —7 X11... eee eee cease $200 | Vv — Vv = ag — { mee DK isis Teaicede im 250 OS ee ah eee 5.25 on side. onend, veranda ae ee I dtos suet adcads deeveen 300 Baldwin * 12 x 12, 1 door, 3 windows, $120.00° —$120.00° $108.00 Sih X Mace scnccsccesscce ae Champion 7.95 12x 14,1 3 135.00 130.00 120.00 ese a... cee aed 400 hi a oF axe 2 _ : if =e —— - ‘ee ee ae ago 12X19,2 “ 4 = 75. 165. 15 Dis., 12% and 5%. Hudson's '88............... 3.75 = x = : ae 2 = = a ° ee sizes built extra strong for boxmakers, emboss- 3 A 2 a 3 200. . (o. ing, etc. 
Improved Bay State .... 30. | 12 x 26, 3 “5 “ 220.00 205.00 190.00 NN RE Ro ah be alae a Oa Cie doe one oes cacy $375 im eee eS 205.00 195.00 180.00 Baran crete ye Aeaweeshag nica 425 
IIL 5 c'x:0ls 0 2.00 kls tierce 31.50 10x12,1 “ 38 “ 100.00 90.00 Dis., 12 and 5¢ 

\ 10 x 14, 1 oe 3 c 105.00 95.00 Fountains, either size, $25 extra, if ordered w ith press. een eter aa cases hte 4.00 | ix ? : 3 2 oo | Steam fixtures, either size, $15 extra. 
ea 4.50 - + 14 1 > “ 33-00 THE AMERICAN CARD AND BILL HEAD PRESS. 

x : ‘ ; ; Hunter’s Cabins. $20.00 
. 3.5 7 & 12, with berths Pind aaaaiaeteane essa ade cesarean le No. 5—4 esos s 23. esis ed te ei aces lotor................+00++. OTT x a, vie enovengegueesecsevecstren "90.00 a ee tes : - iscount. 207. SOC eae. Laie White Mountain .......... 4 50 Post Hole Diggers. Dis. : 

i ur seeee ane 4.25 
mening Tete. .. ‘ Chieftain hay Rake Co. 

Little Giant........ $36.00 doz 11 cu ft. 

Blerceuses.....:..... nes 

Little Gem Corer and 

RS ord cveces Sede: oe 

New Champion.... 20.00 
Rocking Tabie. THE “LIBERTY” PAPER CUT7ER. 

Pipe a, ia Sectional Covering. eae ‘ens CUE ANOS os os. ss oneesion ox $140.00 
- Ss ; a, F ‘4 -y , r a . : i 

For Wrought Iron Pipe. InCanvas Jacketed Sections, Dis. 40% f.0.b.New York or Boston. iinet a 18. 
36 inches in length. Price per - ; Dis. and 5. 

Weight of lineal] foot cA Press. 
Inside dia. cover per canvas : THE “LIBERTY IMPOSING TABLES 
of pipe. lineal ft. jacketed. ¥ Combined press for cutting, forming, : 
wi in. 8 ozs. $0.25 Maa horning and seaming. Marble top. 

34 a. 0.25 MGs EOE Wives es ces nsnens $24 
aes 10 0.25 Particulars of flat front presses, includ- Me Tp pw 38 

1% * 12 0.25 ing beds, slides, bolsters, plates, etc. Se TB vowsle ens scan cee 44 
1% ! 15 0.25 UE OE ics acess cksess 48 
is is “* 0.27 Prices are net, delivered on steamers in Dis., 12¢ and 3 
246 _ = New York, including insurance, etc. ae = 

3 * 26 0.40 | Nominal size of press.............. | 41 | 42 | 43 | 44 | 450) : es Slate Top. : 
os, - 30 0.44 | Price, including et ceteras........ $130 $200 $260 $420 $660 | No. 1 = bo 2 Dette eee ee eee ee ener ecees ceceeree cece MB 
4% ° 38 Cet PWeoight, about. ............5... Ibs| 600 1050' 1900 3600 7200 a errr oa 
a a 0.50 | Greatest diameter that can be Se tic tad a Baas ieee Sense 27a ee 
6 a a wired... rt ins 5| 7) 10; 14} Ww 18., Lo % and of, 
7 55 0.65 | Greatest. depth that can be ‘ a 
8 oe." co wired’... eat eee 1 “ini ins} & 10 | 13 '1646| 20 Kelsey & Co., 
2 me Hole through bed—circle inter- S fickh wean 
ib ‘ V * .c U 0.90 secting a Sa aiae saben ins} 444 6 ws E 12 j _ The Eagle Card and 
E we. ‘lees. G Valv’s, Crosses. Unions. | Hole throws 1 back—width.....ins; 8 | 944) 12 » Cutter, 24% ine 

) $0.20 30. = $0.25 ~ > = Width between die clamps— Paper Cutter, 24% inch, 
0.25 0.38 0.25 ‘ 3s MNES Sooty conhe a ucacwes ins| 8 11/ 15 cael pe 
0.25 a 0.25 e = oo Distance back from cuahee of slide al oh $12 each, $100 per doz. 
0.25 0.33 0.25 4 Be MOR ccc nck na cteansss, cece ons aes ins} 44% 5%) 7) § 2 ad i aaa ae 
0.25 0.338 9.25 0.48 0.33 Height to slide-bar, when up..ins| 514) 6144 7% 814) 9 THE “LIBERTY ” TYPE CABINETS. 
0.27 0.36 0.27 0.48 9.33 | Stroke of slide-bar.............. ins} 1 134) 1% 2 Num- Stained. Grained. 
0.31 0.41 0.41 0.58 0.41 | Adjustment of slide-bar........ins| 1 | 14) 1% 2 ber of Gal- Gal. 
0.36 9.48 9.48 9.60 9.48 | Diameter of fly-wheel..........ins| 20 | 26 | 32 cases. Flat. ley.*.- Flat. ley. 
0.40 9.58 09.58 0.68 9.53 | Width of fly-wheel.............. ins| 3| 4| 5 3 7 $ $ 
0.44 0.59 0.59 0.75 0.59 | Weight‘of fly-wheel, about....Ibs| 125) 250) 42 12% 12.00 14.50 14.00 17 00 
0.50 9.65 0.65 0.80 0.63 | Speed per minute, about...... rev| 120 110) 16% 15.00 17.50 17.00 20.00 
0.58 0.75 0.75 0.90 9.67 | Cubic feet boxed, about.........../ 30 | 40 | 18% 16.50 19.00 18.50 21.50 
0.65 0.90 0.90 oa pal Printers? Sundries. 20% 18. 20. 20. 23. 

_— a 1. fe fe fe Vanderburgh, Wells & Co. 1234 15.00 17.50 17.00 20.00 
pe 1.00 1.35 ‘> 1°35 1.10 And’ Liberty Machine Works. 1654 18.00 20.50 20.00 23.00 

1.10 1.50 1.50 1°50 1.25 | Wood rules, 12 cents per yard. 1884 19.50 22.00 21.50 24.50 
L 1.25 1.75 1.75 ; : Wood rules, on end wood, 15 cents per foot. 208, 22.00 24.50 23.00 26.00 

. EUREKA STAND. oe 
Magnesia Plastic Covering (dry)— 12 full cases. a, 2 full 2 . 2-2 =< os 

Prepared Carbonate Magnesia and | Price without cases.................... 022... .eee eee .f Se. 22 fa oe = - 
ree for Trowel Work per barrel, | Boxing and rem OTING eats ee «Se 5 we ft 

_— Dis. 257. Cherry. Napanoch. Walnut. 
Pe Gal- Gal- Gal- 

Flat. ley.* Flat. —- Flat. ley.* 
Portable Houses. (Ducker Portable House $ $ $ 

20.00 23.00 22.00 25. 26. 
24.00 27.00 26.00 29.00 27.00 30.00 

hens. ‘ 98:00 31.00 30.00 33.00 31.00 34.06 
4s W olght, 450 23.00 26.00 25.00 28.00 26.00 29.00 

bs. 27.00 32 00 33.00 

Price, $150. 29°00 32.00 31.00 34.00 33.00 36.00 34.00 37.00 
' eae sears 24.00 27.00 26.00 29.00 28.00 31.00 29.00 32. 

io oe ee a gn el 1 28°00 31.00 30.00 33.00 32.00 35.00 33:00 36.00 
. Wire, 25c. doz. | en, 40 oe DI ee aaa alae ease ale ons, Golden, 40c. doz. 39°00 35.00 34.00 37.00 36.00 39.00 37.00 40.00 Dis., 1b. MITRE BOXES. 

Regular size, 2 in. , 50c. each. 
Extra size, 3% in., 75c. each. 

LEAD CUTTER. 

Furnished with galley top and extra drawer for copy. 
Dis.. 20 and 57. 

THE “* LIBERTY” CASE STANDS AND RACKS, 

Stands. 

00 
i 49 31. y 00 : 

694 25.00 28.00 27.00 30.00 29.00 32.00 30. 
50:6. 2.4. 

00 

| Single. without racks ..$3.75 
a with racks for 8 ; . 

Guals GOODS a6 50s 65226 4.1% W eight, _& 
Siep. with racks for i0 ae 

ee 2 aa 4.25 on. 
Single, with racks for 12 ‘ 

eee QUI si eddies veces 4.50 Price, $220. 2 } - Single, with racks for 14 z 
Vis. 10%. a 7 ® Curtis’ Lead Cutter.............0......2.- sesethoglth Double, without comaesrs Sam 

Pua PROOF PRESS, ‘‘ OUR OWN. with racks for 8 
J X 32, complete, with Brayer....................... full cases........ 5 

Double, with racks for 16 
full cases, and gal. rest 

Double, with racks for ef full cases and gal, rest.. 

MONA AR & we 

25 
50 

ua fo 

“ = - MO Sait insisei 5 cwsivedes wae 25 
as “ 2 ‘* $8 full and 8% cases ......... 5.00 
“ “ “« se . 8 ee “ 8 “ 25 

ce “e “ “e 10 ..3 “ 12 FS a7 50 

“ “sé “ “ 12 “ “ 16 2% ame en 75 

Sah a crs +-- 6.00 
Stapaa = clooel, onda, ours Pde thaat alewenuce heck ‘ = 
xtra slides for stands, each......................6- : 

Case Racks. 
: . Inclosed Inclosed 

THE “ LIBERTY ” CYLINDER PREss. Inches Back and Inches Back and 
For Newspaper and Job Printing. Cases. High. Price. Sides. | Cases. ——_ Price. Sides. 
Bed. Form. 12 41 $6.00 $8.50) 30 $10.00 $13.50 

No. 5—29 x 42 . Ee ee eee pee $1,200 16 50 7.00 9. 50) 32 aI 12.50 16. “0 
§--33 x 47 2845 e = 1,300 20 «60 8.00 , Ey 00 2 60 14.00 17.50 
1-37 x 1 Be Mets. a. cueeatne -. 1,600 24 70 9.00 84 12.00 22.00 

Weight semriote, | 5690 pounds. <i Dis., 20 jak 58. ; ott wenn 64, 
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THE “LIBERTY ” TYPE CASES. THE “ LIBERTY” soy AND PROOF PLANERS. 
Outside PAMOG DIBDCP.. ....6cs0008s.00 10c. 

Name. Measurements. qa — . Ma aple iuetsreth< Ghbikeue 20c. 
Fuil size........ ewes. © ac a Pe nd cc caceuswssweus 25c. 
Rooker size...... a = x: ° ot w ith leather ioe 30c. 
SM size....... .26x16 MEME SS, it ci fee cask 12c. 

34 size..... REEL URebaRkT cou aKuousere bie 2284x1616 Proot planer,faced with cloth, 50e. 
SEE EEE ROTI "3214x23x2 Bie Dis., 40%. 

DEMIR? ccchcraksuiccoteetatseuninse scan 3214x23x1 9-16 COMPOSING STICKS. 
MRREENTS core hak corcelcsccsipeecesccerte 44x23x1 9-16 5 : —~ 

cabinet cases, state whether high or low fonts are 
wanted. 

With 
Without Pat. Pat. 

Clasps. Clasps. 
News, full, per. pair Lebar Gosesewaor cree $1 60 $1.75 

GROVER’S PATENT AND UNION. 

Cabinet case sides extend 1% to 3inches. In ordering | 

Screw or News. 
PR eee. eee ebaRe 1.60 a Ce | eae, 5 ere Screw or Ne 90 

“ 3% MS - Reese oaenteheeae . 1.50 eee aie ode ck cece ees “1.10 
“ % - ey ee ee 1.40 Re 9K MB ce eon enterica Re ohn ere wh 1.20 

German, full, i  Suacun hee eeeees cake 1 60 LS 2 | Te” ~ Saga tal eae ate na diac hie 1.40 
Music es > -Sekekebeeenewkeuseue 2 00 2.20 a: oe Ur Cems ee ate eas ie iat ot ae aad 1.60 
Job “é “ el Scene eae 90 1.00 16 és 200 “+ eRe cre ree ete et ere agn 1180 

vob, full size, California. pshasabenehbann . .90 SPREE OTM la here ener one earner om 2.00 
SO Ae cctincovren = ieanesnors? 90 Gk imaietbinemcediueaniodecanacencsesiiye 2.20 

S full. BN oie ceca -nnvny esters -90 1.00 | Composing rules, 14 ems pica and under, 25 cents. 
3 4 Regular... seers cbs coawen ea ener 2 THE “ LIBERTY ” COMPOSING 
a ae 85 STICKS. 

“  “ California... Sutie  weaeexanee 75 85 Grover. 
Se, Sp REIE saci ince) sbicmacves poser sa .90 904 Ben beet. 5. sn asee $ .90 | 16 in., Steel.............$1.80 
“ full size, Middletown................. 1.20 Se pa Oe eas 2.00 
3 Paterson. ccc wcteccs! Se -ac = pt:c5 edu cee ae F.. _ Ape ath a ee eae 2.2 
- a eS een eee 90 1.00 | 12 : ees :. 1.40; Extra Clasp............ -10 

Quadruple; fall eige.............c0rcsceses 1.20 vee ” 5cssuc sone s SMO ARERR ROBO... oo cocc os 40 
Double low a i sib cael pee Screw. 

With | Gin., Steel.............9 .75 | 16 in., Steel............. $145 
Without pat. pat. 8 oe eae eeg owes .80 | 18 ro) gas eWih eases 1.60 

Name. clasps. clasps. | 10 oe Se eee 1,00 | 20 ee aoe eek ee 1.75 
ee | ee $1.10 ore correnE Ee 1.15 | Extra Knee............ 30 
Enlarged Yankee job..................... 2.20 14 i) Weacaxeereeene 130; “ Serewand Nut. .10 
SORE UMINTRIIR, ... 5... <ccceccuwencs. cos 2.20 Dis., 40%. 
PORNO S BONG ORGS... 66 ..s0 22. s senses 2.20 Yankee, 

oe. PERERC ECE LEMS obs. S655 seca heb beked 50 BA OGL, 0565550502 EEO Re ROOL. 52 -ccwenee $1.15 
S. lead, PMR See CLL foaesackceras cose 1.00 ee > .80 | Extra Knee... ....... Z 

“es En) 6 aniakhane <esanbeishe® 1.15 $1.25110 * jana 1.00; .“* ClampandScrew. .15 
si . 4 MOR cow upenksaco ses iat kame = » ‘Other og to Order. 

a ee wk ween a is ‘. 
improv ed, 3: ‘ 90 1.00 Albion. 
Space and a full-size... ry a pees BOER: os bcse os ee . — German Silv er... $1.50 
Slug ‘ cee cheae ac ONSnee EE re 1.75 
Figure , ae ae aie ak _ .40 | Extra Screw ‘and Nut. 10 
Triple F eh U athe eaienn .90 1.00 
Improved triple - Lich Eh eps anes eee 1.00 maa ia 
Triple, SESEED,......-. .80 .90 ont ee : 
Blank, full-size PENS ERS REGRESS ERE .65 Kach 

54 size. cGRbde kawknes : 900. shes a OR RR aie 8 8 Sen eos eee 6s eee enwxecnnas 10 
33 RD si cats sear acknesymasaennnese : eT, (I | I 5-1 hdl A ee ee 13 

RE MINS Sc sige cybks pick bbe leeeeon 90 FF GON. cece ete eee eee e eee eens 5 
‘“ MEME eo ie ee, Sonu, 80 Bcc sxseresssanhediensiensasenie 20 
«“ 6 Se 7A Ons Piece SO.b fle 60 ¥.osib sas cs BRS SOs e054 ame “0 

Wood type, 23x3214 1.10 Bees 30 

Mammoth, 23x44. F 1.30 ve eeeeeee 40 
Metal furniture, full- -size ; 1.25 Geared. 
Border : 1.25 . 35 

RED recs sens iisenb exe beceeeon eee 45 
Leader, % size, per A Scans : 1.40 60 
Butler jobs; full-size, per pair........... 3.00 ; : saencc: ae 
For pulls orf cabinet cases add per Case...........-.. 10 a = ts ; ss ; vcs cet 
For rollérs emia = hp ehokepakuabea .30 ; Bavonies iaekeeeesec oe mee 

Dis., 25 and dz. 210 
THE * LIBERTY” GALLEYS. 275 

All brass “indestructible.” 
Single, 334 x 2354 inside SERN ERbUAWAND Kebsesheseeweene $2.50 

- 334 x 1° 3 Webs EbAaNbeKashb Gaeawinsee 7 00 DOUBLE LIFT HOISTS FOR 
- 3% x 1154 oe «pe ckoehieniesen savas Sameane 

Medium, 5 x 23% PD Sc ccswcxecs, avec LSabaccueebenee 2.75 HATCHWAYS. ETC. 
Double, 644 x 2334 inside............ bsworeac ee <.. BAG) 

Dis., 33442. 500 Ibs. ............. $25.00 

SMOOTH LINED NEWS GALLEYS. en ss 7 
Half-lined. Full-lined. | fielf lined. Fall-lined 1000 ** wee 10.00 

Si . 75 2.00 | D . $2.00. 2.5 bs os 
— _—— Diss oe on aK. . ieee At SS cee 65.00 

SCREW GALLEYS. oy 
Unlined. Half-lined. Foll-tined. 2000) * teense 80.00 

Single column..........$1.25 1.50 75 > 
eakie column........ 1.50 1.75 2.00 ME 8 uakwenkvenres 30.00 

Dis., 20%-and 5. 
SMOOTH LINED JOB GALLEYS 

Full- | Full- 
Size. Unlined. _ lined. |! Size. Unlined. lined. 
6x WwW $1.25 $2.00 | 12 x 18 $2.50 $3.50 
84 x 13 1.50 2.50 | 14 x 20 3.00 4.00 
3x 14 1.75 9.75 | 15 x 22 3.50 5.00 

10 * 16 2.00 3.00 | 18 x 25 4.00 5.50 WESTON CRAB SAFETY 
Dis.. 20% aaa 5%. BRAKE, HANDLES CAN- 

RULED GALLEYS NOT FLY BACK. | 
‘These have a rule laid out on one of the rims, divided ) ——_. 

into quarter inches, by which to set advertisements. a or 
Cost of ruling extra, 25 cents. : 33 eo 

Dis., 20% and 5%. Bearer ee 100 00 

MAILING GALLEYS. 
Zine bottom, 50 cents; brass bottom, 90 cents. Brass 

ciosed both ends, $3. __ 7 
Dis., 20% and 5%. 

GALLEY RACKS. 

From $3 up. sudins Se "Rumsey & Co. 

ap. 
No. Dia. Cyl. Suction. stroke. 

2 in.- 1 in. 1-15 gal. $3. 
— 4 ° 

ae 
QO 4 oi 

THE “ LIBERTY ” 
STEEL SHOOTING sTICKS. 

LEAD CUTTERS. Prices on all pumps include cylinders. — 
= From $2 up. pe 

Dis., 20% and 5%. Ca: 

0 5 

1 24% “ co a 4.00 $6.00 
Bright, $1 each. 2 236 “ a o Rage ** - 4.50 7.00 

Nickelplated, $1. 25 each. 3 a8 2 14“ 1-10 “ 5.00 8.00 
is., 4 14“ 16 “ 5.50 19.00 

4 2M 7 : - ef - 6.50 14.00 
: y 6 = ae " 00 18.00 STANDARD ema rope RE | 7 4 « 2 ss 13 i 12.00 7.00 

x Jis., 65%. 
ante re ee 1 in, Win J40gal 45... 

rar 2 OL gil iltleess 4.75 
Ta*® “LIBERTY” MALLETS. i | Si 16 2 i re ae. wees 

7 5 ad - id ae) Sante Hickory, —.--. chiehawene eee $ .20 5 i “ 46“ 13 ee 

REED csxeressssuess Dis., 797. 
u * wee ea 

— ite, a ¢ 3. pincer © sg = Standard and Cylinder for 144 in. Iron Pipe, 

* No 50 
f Noi. tun Se $16.00. 

Dis. 20 nee 5s, Die., 552 

No. Si, sta and cylinder, 144 in. 
$13.00. pipe, 

Ne o. 74%, standard and cylinder, 144 in. 
pipe, $15.00. 

84, standard and cylinder, 14 in. 
pipe, $18.00. 

Vith hose and discharge pipe, add 
$3.00 to list price. 

Dis. 55%. 

No. 1, diam. cyl, 24 in.; cap. stroke. 
1-8 gal.; size pipe, 4 in. Price, iron, 

2 $12.50; , brass eyl., $17.5 
Ne. 2, diam. eyl., 3 in: cap. stroke, 1-6 

‘gal.; size pipe, i4 = ei in. Price, iron, 
$14.50; brass cyl., 50. 

Sa No. = diam. “yl, Te cap. stroke, 2 
pis size pipe, 144 or 2in. Price, iron, $23.50; brass 34 

of Dis., 55%. 
No. 1, diam. cyl., 3 in.: suction, 1%4 in. 

oap. stroke, 3-10 gal. Price, iron, $28.00; 
brass cyl., $58.00. 
No. 2, diam. evl., 4 in.; suction, 1% in.: 

cap. stroke, 1-2 gal. Price, iron, $32. 00; 
brass cyl., $60.00. 

, No. 3, diam. cyl., 5in.; suction, 2 in.; cap. 
; ptroke. 7 gal. Price, iron, $35:00; brass 

cy 
No. 4, diam. cyl., 6 in.; suction, 2% in.; 

oon poe, 1 1-5 gal. Price, iron, $45.00; brass cyl. 

Dis., 45%. 
Diam. Cap. 
eyl. stroke. Stroke. Pipe. Price. 

2 in, 1-11 gal. Tin, 1 in. $21.50 
2% “ 1-7 ae 14 “* 23.00 
3 ‘ 1. 5 “6 7 “ 1% “ 25. 25 

oA > a2. © = M6 “* 27.3 
“ 4- 10 “ 7 “ $3 “ 30.50 

“1% a ao 2 < §637.50 
>.” Bap “ 10 * 246 * 44.00 

ee. 4 = 10 * 2% “ 47.00 
» “gae * 10" 3 * 50.00 

Dis., 407. 
7—-Price.-~ 

Diam. Cap. Diam. Br’s 
eyl. stroke. pipe. Iron. cyl. 

eae Stee 2. in. 1-5 gal. 1 in. $39 $51 
Dw suunenicee 2% “ 1-3 1% “ 41 56 
ewan essed :. © 1-2 ‘“ 1% “ 45 62 

i ceteu ween 3% * 6-7 “ oe 51 81 
a. oe 7-8 “ as 63 114 
4%“ . a. * 80 §6155 

Dis., 40%. 
With Tight and Loose Pulleys. 

No. 1, cap. oad rev., 1-6 gal.; size 
of pipe, i4 in.; price, iron, $26; 
bronze, $45. 

No. 2, cap. per rev., 1-5 gal.; size 
of pipe, 1% in.; price, iron, $31: 
bronze, $55. 

No. 4, cap. per rev., 1-3 gal.; size 
of pipe, 2 in.; price, iron, $48; 

bronze, $75. ; 
Pulleys on Nos. 1 and 2 are 8 in. diam., 24 in. face; on 

No. 4, 12 in. diam., 3% in face. 
Balance wheels for above pumps. $1, $2, and $3, accord- 

ing to size. Dis., 457. 
No. 2, 4 to 2 gal. per min.; length of drive 

pipe, 25 to 40 ft.; calibre of pipes, drive, 34 in. ; 
discharge, 3gin.; price, $9. 

No. 3, 1 to4 gal per min.; length of drive 
» pipe, 25 to 40 ft.; calibre of pipes, drive, 1 in.; 

cf discharge, %4in.; price, $11. 
No. 4,2 to 8. gal. per min. ; length of drive pipe, 25 to 49 

ft.; ca alibre of pipes, drive, 1% i in.; discharge, 4in.; price, 
$14. 

No. 5, 3 to 14 gal, per min. ; ; tomate of drive pipe, 25 to 40 
ft.; calabre of pipes, drive, 2 in.; discharge, 1 in.; price, 
29, 

‘No. 6, 4 to 25 gal. per min.; length of drive pipe, 30 to40 
ft.; calibre of pipes, drive, 24 in.; discharge, 1% in. 
pelea, $10. 

No. 7, 8 to 60 gals. per min. ; a of drive pipe, 30 to 
40 ft.; calibre “of pipes, drive, 4 in.; discharge, 2 in.; 
price, ‘75, 

No. 8, 12 to 120 gal. per min. ; length of drive pipe, 30 to 
50 ft.; calibre of pipes, drive, 6 in.; discaarge, 2% in.; 
price, $125, 5 

Dis., 457. 

Refrigerators. 

Indurated Fibre and Stoneware-Lined. 

Cordley & Hayes. 

No. 35. Nos. 75, 85, 
No. High. Wide. Deep. Price. 
Rs asscnuee 4614 2834 2054 $20.00 
Ree eee 4414 33% 2344 

No.$2. 
No. High. * Wide. 
2 os ae "Sie 46 

nee 46 96 
Mirror“1$ by 18 in. Dis., 30/and 6s. 
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Kailroad Dumping Cars and Carts. 

A. C. McEWEN. 

SUPPLEMENT TO TH 

Caras. 
Capactix. lf po Sco 

oz. to 8 lbs. seeoP "$10.00 1-16 oz. tind Seem ‘$11. 00 

| 

5 Counter. . = , 
Japacity. Scoop. Capacity. 
oz. to36lbs. Tin caer > 1% oz. to 36 Ibs. Brass. "$12.00 

rocer. 
Capacity. OOP. | Capacity. Scoop. 
\% oz. to 62 Ibs. Tn P* $12.00 | 1402, tob21bs. Brass. $14.00 
| Meat or Butter Scales, with Slab. 
\% oz. to 62 lbs., with Single ean ee th $14.00 

eye es * TR age cancasbneees 15.00 

Cars] Ganige. | Cap.|Net) Gap. Net, Cap. Net 
Side Dumping) 24” 1c, y.! $55 2c. y.| $65 3e. y. , $75" 
Kad ; “6 ; | 3 “s * se 75% 4 

evolving “ pe 70, “ —_ 90* | Patent Boston platform, 13% in. 
a ae ve = oy al bos - ae long by 10 in. wide. 

ered. ee i) seer oa “ “ 
Plantation. .| 39” | a ; 60) 70* Pillar, 18 in. high, double beam, 
Logging. Ree 36’ \ | 170 marked both sides. 

dsess | 4” 816” | | 185 | : 
ee | 36 a | 45 | Ww. ith large panyptone tin scoop, = 

se oeanees= | area | 50) rass 27. 
Push y 40 . : 

reaee eects 4’ 84” 45 | 
R.R. Construe- a | 

tion 60 | 
: 4’ 816” 65 | 

Carts. | 
Plantation 45 | | 
and Rail- to | 
road.. as i) 
Wa gons. | 

Molten Pat- 
= Dump-) ‘1.175.146 “ | 200 oe anne — ies . " 

_ ANZ... 20.000! o0eeeesees 7 | No. Japacity atform. rice. 

*These cars built of any gauge from 18” to 564” and of ee a cccnkoane 400 Ibs. 2146 by 15 inches. $23.00 
nny capacity from % to 6 cu. yd. es ict uecnue wean 600 lbs. 25 by 16 30.00 

ech aw vacua , poms _ = Nd 7 - 34.00 
ie MR cae ip cinicaia ; Ss. yl “ 39.00 

Sash Chains. : re ia _ Z by : - a 

4 No.A. “Giant ” metal, 15c. pr. [O--+ss ss a S 3 Y ie 0. 
‘ ft., wts. not over 125 Ibe. Bee Poe nac socom 2,000 lbs 32 by 23 70.00 

No. 1. “Giant” metal, 12c. pr. With Wheels. , 
ft., she not over 75 lbs. No. Capacity. Platform. Price. 

es - a gel metal, 10c. pr. 1 Bc edb 400 Ibs. 216 by 15 iniches. $26.00 
tre “titant” metal So, pr. |e Ss. 6 r q 
No. 0. “Giant” metal, 8c. pr.]3.000 ooo... 800 Ibs, 3 hy mS 28.00 

ft., wts. not over 25 Ibs. OE es: 1,000 Ibs. 2% byl? “ 43.00 
No. 1. Red metal, 10c. pr. ft.,]5.0 00 oe. 1,200 Ibs. 2 by20 “ 49,00 
a not over 40 lbs. BN os eee, 1,600 lbs. 29 by 3 60.00 

o. 2. Red metal, 8c. pr. ft, )7. oo. 2,000 Ibs. 3 bys 4 5.00 
oar ‘not over 30 Ibs. 

No. 0. Red metal, 6c. pr. ft., 
wts. not over 15 Ibs. 
can. 1. Steel, 8c. pr. ft., wts. not 

a No. 2. Steel, 6c. pr. ft., wts. not 
i over 30 Ibs. 
i No.0. Steel, 4e. pr. ft., wts. not 

j over 15 lbs. 
No. 1. Steel, black enameled, 9c. 

pr. ft., wts. not over 75 lbs. 
wan 2. Steel, black enameled, 7c. pr. ft., wts. not over 
3 Ss. 
= 0. Steel, black enameled, 5c. pr. ft., wts. not over 

15 lbs. 
Fastenings for hanging a window of 2 sashes for Nos. 

1 and 2 chains, consisting of 4 hooks, 4 rings, 4 sash irons, 
a set, 18c. per set. 
Fastenings for hanging a window of 2 sashes for No. 0 

chains, 14c. per set. 
Dis. on “Giant” metal chain ........ 40 10 10% 

“« * Red metal chain pcan eoekeors 40 16 10 «10% 
i ete wean 40 10 10 10% 
SS” SOON 6 on ons os saiaeeiscies 40 10. 10% 

Se ales. —Discount on all scales 50 per cent. 
Postal scales. 

N capacity % to 9 oz. 

Sep capacity % to 12 oz., 

capacity % to 34 oz. 

Ses! 

oO. i, 
$3. 00. 

No. 2, 
_ $4.00. 

No. 3, 
36.00 
= 4, comet 4 oz, to 4 

Even balance trip scales seamless scoop, with weights. 
: No. 1, capacity % 02. to 

2 Ibs., tin scoo , $5.50 
brass scoop, $6.90. 

No. 2, capacity }4 0z. to 
4 Ibs., tin scoop, $6.50; 
brass scoop, $ 750. 

No. 2%, capacity 1402. 
to 18 lbs , tin scoop. 

$11; brass scoop, $12.50 

3 Butter Trip Scales, a weights and _ scoop. 
No. ¥; 6 02. to 10 Ibs., 10 in. slab, aaa side beam$t0.50 

11, 
- 8 Ke * 20 dbs., 12 ‘in. rs without 2 120 

Tea Scales—All fro oe _— 
Copeety.. Seeee- ie pacity. 
4% oz. to 10 Ibs. --$8.00 | 14 oz. to 10 the Bee ae. 9220 

Brass sliding poise at same price if so specified in order 
With Wheels and Drop Lever. 

No. Capacity. Platform. Price. 
Meaecuitc seeoen 1,000 Ibs. 26 by 17 inches. $51.00 
Pie cas alae wis pete coe 1,200 lbs. 28 ~by 20 + 59.00 
Meese eens 1,600 lhs, 2 bet. 70.00 
Mae oe octine outer 2,000 ibs. 32 by2Z * 82.00 
Bevacesceawmaves 2,500 Ibs. 3314 by 2454 “ 94.00 
Wee outaka cab aeas 3.000 Ibs. 3S by “ 125.00 

Noiseless School Slates. 
Winsboro Cord Bound. 

Doz.in Price 
Size. case. per case. 

$18.00 

Dis., 50 and 2447. 
“TD” School Slates. 

Winsboro Oval Round Corner 
Doz.in Price 
case. per’ ase. 

BS Gis ces 3 ss canon 24 40.80 
RT fae acmcncsp srs: 18 9.00 

Reaaittspe ne dia sascecaeasecese ss 12 8.20 
iv ssisec ean seunaewsns eeasalatias 12 8.64 
Pavia sic -asicisipe se nie aie alee ginswareruiar¥iot= 12 9.00 
Dats vojarcalsisisiovemencastesseeasisen 10 7.70 
Pic waWiacuiarere ob Perec erauan sas 10 8.00 

Drie dacn asta aa e Canis wane -sneses 8 8.00 
ii (a ora ae siaser gi wale pO laren o's ovnce’s 6 7.20 

Dis., 200 case lots, 50 and 244%. 

Shears. The Patent ‘‘Eureka 
No. l cuts round 

metal up to 4 in. 
steel to Ye, $12. 

No. 2 cuts round 
metal up to % in., 
steel to 3-16, $20. 

gi Discount, 254. 

Hartman Mfg. Co. 
5 (Style A) 
Galvanized “Hartman 
a Wire. Flexible.” 
No. 2. Size 16x24. Each $1. ” 

18x30. Be Re acd 
“22x36. ee ea 300 
“© 26x48. saves eae 
* 30x48. 0 a 
“ 36x48. oe. an 

: “* 36x60. — 

B ti list” d uble th ae pane el rass mats “list” double e price 0 vai 
(Style A) for similar sizes. ” 
3 doz. lots, dis. 33 1-37. ; 
cm. lots, dis. 40%. 
12 daz. lots, dis. 40 and 5s. 

es 

Z 

SESSESSS ee eres, 

E ENGINEERING AND MINING JOURNAL 1% 

Screws. 

STEEL SCREWS ADD 50% To LIST. 
Pri a are per 100. 

Hexagon Cap Screws. 
Heads on Stes -tight Screws not 
polished, unless so ordered. Can 
make these 12 inches long. 

Diam. | | o>) 
head. ea mer 56 | %4 1316 %| 1 | 136] 14] 1% 
nm: | 

head. 4% a 36 ro 4% | 9-16) 56| 44) %i1 | 1% 
iam. | 

screw.) 34 5-16) 3g '7-16| 46 9-16 56 | 4| % 1% 
re %.. 3.00 3.25 3.75 4.40 5.50! 7.00! | 
= 1 .. 3,253.50 4.00 4.70 5.70| 7.00, 9.50) | 
= 1%4.. 3.50 3.75 4.25 5.00 6.00) 7.50) 9.50'12.20; | 
 14%..:3.75 4.00 4.50 5.30 6.30! eee | 
= 134.. 4.00 4.25 4.75 5.60 6.60| 8.50 10.60/12.80! 16.60 21.20 
= 2... 4.25 4.60 5.05 5.95,7.00) 9.10/11.20113.40) 17.20 22.30) 29.06 
= 24.. 5.00 5.40 6.35,7.50 9.70/11.90/14.10'17.90 23,60 30.50 
& 24.. 5.80 6.80 8.00 10.40) 12.70) 14.90/18.80)25.10 32.36 
be 284. | 17.30 8.60) 11.20)13.60|15.90129.00|26.90 34.40 
.a | (9.30 12.10|14.70| 17.00 |21.80!29.00|37.00 
Thread j | 

toin. 20 18} 16] 14) 12!) 12; ll 10 | 9 8 7 
Add 
_ | | | | ai | 

4 in. 30 oie co| 20| 10 1.20! 1.60| 2.00} 2.40| 3.00 

Dis., heads ground, 60%; dis., heads black, 60 and 5%; 
dis., heads extra finish, 50%; dis., heads case-hardened. 
58; dis., heads s polished after hardening, 45%. 

SQUARE CAP SCREWS. 

‘Diam. | | | | 
head, 9% 7-16 44 946. % 4 % | 4% 14] 6 

Length | i } 
head. 14 5-16" 36 7-16 %4 9-16 es 1%! %i 1) %& 
iam feat | i 

screw.) 14 |5-16) 34 7-16. & 19-16 54g | 4%) %!) 1; Us 
34 2.40275 3.90'3.80/4.40 5.75 | 

= 1 |2.60/2.95 3.40 4.00/4.70'5.75| 7.70 
= 1% 2.75/3.10 3.65/4.20'4.95 6.05} 7.70 10.50| 
% 146 2.90/3.30 3.85/4.45/5.25 6.35] 8.25 10.50)14.00 
~& 134 3.05'3.50 4.10'4.70/5.55 6.65) 8.80 11.10/14.80 18.00 
& 2 3.25.3.70 4.35/4.95'5.90 7.05} $.40 11.80/15.70 19.00 22.50 
= 214 | — |4.00 4.65|5.25/6.30,7.55 10.10 12.60 16.70 20.20 24.00 
a 2% | — |5,00/5.60/6.75 8.15 10.90 13.50'17.80 21.50 25.80 
bo 294 (6.00,7.25 8.85 11.80 14.60 19.10 23.10 27.90 
— 3 | 7.80 9.65 12.80 15.90|20.60 25.00 30.50 
Thread that od at Fe 

to in.| 20/ 18| 16] 14| 12/12] 11) 10) 9 | 8 | 7 
Add or a 

for | | | | 
each | | 
% in. 25 | 35 | 45 | 55 | 65 90 1.20, 1.50; 1.80 2.30; 3.00 

Dis., heads ground, 65%; dis., heads black, 65 and 5% ; 
dis., heads extra finish, 55% 5 dis. ., heads case hardened, 
60%; dis., heads polished-hardened, 502%. 

| 

| 144 

| rf | a | 9 %4 
34 2.5012.90'3.10 ay 

2.80/3.10 3.40! 
14 3,103.40 3.70 ! 11.25) 
46 3.45/3.70 4 00! \ | 15.00 
$4, |4.05'4.35 

| 14.70 
baa ereoaes KERSRRS SAAAAA SS to Point, 

_ Berassss 
COBIMAGOrOrcn RSSRRRSSS 

02 BD 1D DO NO et et 
SES 

Length under Head 
PSS LSONNN MS S88ssSbssq REE SS 9090 SERSSESSE SRSEBREE RSSRRSER 

= & 

wee 

Threads to 
inch 40 30 20 18 [16 14 | 12 

| | | or 
12 | 11 | 10 

Add for = 13 
each }4 inch 30 40 (50 60 [80 1.00 1.30) 1.60) 2.00) 2.40 

Dis., 25%. 
MILLED FROM SOLID BAR. 

e 
Button Head 

34 |13-16) we 1 

| S16 56) % 

Diam. 
Head { 3-16 4 

ead | % |3- 16) %4 o-16) 34 | 
Diam. Ve 

r J] % 316 4 

\2.25 
.50 

5-16 3g |7-16 

Bm coco oes ARSASRS 
POG em G8 SESSRSaS 

% . . . 

Sees 

SRS 

_RRAKTSSSES 

= un 

“SOND ROR ee gonote RS 

"Se geee gener 
aSKSas 

ODA E Re SSSSSuszqs SoommnTas SfSSssyses BREE SSoo 
_Sassasss 
SSEEEEE SRSISSE j i i 

Fane | 

toimen._ } | 40 40 | 30 | 20 8/16) 14) 12) 2 | 10 

Head on Bevel and Button Gout <a, 1-16 larger in 
mee than above 
Discount son to of head, 
Discount, 50%; case hardened, 45¢; case hardened and 

polished, 356. 

Diameter; |) |. 4 
of Collar. 4 | 44/46 56 | 48] 4 | | 48 | 1 
Diameter | | | j | 
of Screw. % | ¥ p4 | to 36 |ie|% 

é 



SUPPLEMENT TO THE ENGINEERING AND MINING JOURNAL. 

Franco-American Brand 
Per dozen. 

——In Cans—-~ Glass. 
Quarts. Pints. 1% pt. 

Soups (French), 

# Mulligatawny. 
Mock turtle 
Ox tail 
Consommé 
Tomato 
Julienne 
Printanier. 

French — 
Mutton broth ie 
V egetable ; i 

} glass. | 

Packed in cases of. 2doz. 4doz. 1dovz. 
Regular Assorted Cases. In Cans—Quarts. 
2 Chicken, 1 Mulligatawny, 3 Mock Turtle, | 

3 Ox Tail, 2 Consommé, 2 Tomato, 3 Julienne, 
1 Printanier, 1 Mutton Broth, 1 Vegetable, 1 
Beef. 2 French Bouillon, 2 Pea. Per doz., $3.55. 

In Giass. 
11 Chicken, 1 Mulligatawny, 2 Mock 

& 1 Ox Tail, 2 Consommé, 2 Tomato, 
Printanier, 1 Mutton Broth. 

Terms cash Discounts: 5% for lots of 10 cases, 
lots of 25 cases. 15% for lots of 50 cases. 
Slate Rooting. 

F. 0. b. New York. Stowage allowed. 
Purple and Green, per 100 feet sq 
Dark blue, per 100 feet sq 

Sizes, 24 x 12 = 115 to sq., 650 lbs. weight. 
Sizes, 20 x 10 = 170 to sq., 650 lbs. weight. 

Spades and Shovels. 
The D. F. Jones Mfg. Co., 

JONES 
Patent plain black solid cast-steel shovels and spades. 

1 Julienne, 

10° for 

of Gananoque (L4.). 

Patent solid steel shovel. 

Per Per 
Doz. Doz. | 

No. Black. Pol's’d | 
D. or long handle sq.-point shovels.2. $15.50 = $16.50 | 
ee . - “3 16.25 17.25 | 

4 17.00 18.50 
6 17.50 19.00 

charcoal.8 20.50 22.00 

Pt. plain back solid cast steel 
shovel. 

25. Dorlong handle round-point 
shovels.3 1§.25 

=~ Patent solil cust steel spa de 

D or long handle spades.......... 2 16.00 
= 7 my rr 3 16.50 

17.25 

17.00 28, 
29, 18.09 

——~P 
26. Long round joint shov el No. 2...........15-8 

square “ PUA Bvcvencsus 
D. handle square-point molders’ 

GROVEIS.... 20.c0.500 2 
D. handle square point railroad, 

extra heavy 2 

D. handle round point railroad, ex- 

tra heavy 
L. handle round point shovel, with 

FOOL CAP... . 0... - ee eee reece eee eeee 2 
GRAY’S C —_ ‘ ‘ 

Patent plain back solid-steel shove s and spades. 

D. or io handle sq. -point shov els.2 12.00 = - 
75 ) 

| 
} 

| 
| 
| 
| 

Patent plain back solid cast 
steel. 

16.50 | 
16.50 

#2 17.00 
33." 

34. 

7 17.00 

* round point 

— 
SCOOPS. 

Jones’ patent plain back solid corrugated cast 
steel scoops. 

D. or long handle solid cast steel...2 

Patent solid corrugated cast 
steel scoop. 

$14.50 
15.50 
17.50 

14.59 
’ 50 
7.50 

. Half. polished. 

22.50 | 

90. 
91. a 

Jones’ riveted Scoops. 
92, Cast steel D. or long handle... .... 2 93. “ 6 ‘ 

94. 

95. 

96. ‘ te “ 

motive or coal (heavy) 5 = «17.50 
ong or D. handle for salt 

1" 17.50 
D. handle flour and house 

furnace ibkahossee Shas bbacncnerin 
D. handle r’d-pt. for coal 

(extra heavy) 6 20.00 
ash pit, furnace L. ae Polished. 

32 in. D.. 
: 42“ iron, 

D. nti Seonavetieosces 5de washes 2 

(oP 
124. D handle ditching (flat) 
125. D handle post hole (concave) 
126. D handle Alcock (for clay and brick).. 
Discount on shovels and spades, 50 and 10. 

99. 
10.50 

100. 

Di‘ching spade. 

19.50 
19.50 
17. 00 

Turtle, | 2 

Stamp Head Shoes and Dies. 

ij Shoe & Die (Adamantine), show- 

jing even wear from end to end. 

i, Chrome Steel Works. 

8 cents per tb f.o.b. New York 

Stencil Inks. 
8. H. QUINT & SON. 

Black. 
Per can. Per cake. | No. 

7 cents 3 cents | 3... 
10 ~~ 

Per cake. 
12 cents 
20" 

Per can. 
+20 cent s. 

10 cents 6 cents pps weeeee 30 cents. 22 cents 
_ 9 50 = 

Red sidan Green. 
cheheke 12 cents 8e ents Bisse -_ cents, 

20 15 4.. 
Per doz: cans or cakes, net, per gr ol 107 less. 

Indelible Ink. 

42 cents 
aes 

Small bottles per 

STENCIL COMBINATIONS. 
Contains Alphabet, Figures, Brush. and Ink. 

‘ 
1 
1% 
14 
IL, < 

Tools. ARTISANS. 

Chisel (Mason). 

Stone, 5 and 8c. lb., net. 

Mill Picks. 
Cast steel. 2 to 3 Ibs., 

$22 per doz. 
Dis., 60 and 5. 

Stone Axes, 

Steel. 

Cast 

All sizes, 0c. per 

Dis.. 70 and 10”. 

a ~ 

—— lbs. and over, 40c.; with teeth, 45c.; 3 to d lbs.. 
5c.; With teeth, 50c.; under 3 lbs., 50c.; with teeth, 5c. 
Nos. 40 and 41, spalling or stone hammer, 5 lbs. and 

ver, 36c.; 3 to 5 Ibs. 40c.; under 3 lbs., ¥5c. per lb. 
Nos. 40 and 41, spalling’ hammers, 9 to 201bs., steel face, 

per Ib., 17c¢. Dis., 70 and 10¢ 
— Ship or Top Mauls, Steel Face. 

4 to 8 lbs., 28c. per Ib. 

Dis., 50, 10 and 5z.. 

Steel Wedges, wood, 

qual., de. Tb. 

— »yper Froes. 
8in..? doz. $13.00 
10in..# doz. 13.50 
12in..? doz. 14.00 

Discount, 602. 
Vise. 

Nol. Solid Box V ises. 

No. 20, 33¢ in. Jaw 

Ist 

l4in..? doz. 14.50 
16in..? doz. 15.00 

60 days, 2% 10 days. 

KSHRS 

aS 

EONS ES 

- 

REESE SES 

eS 
PON OV BODO i S Sm RSRSRSE 

SE 8 
S88 = _ 

** scoops, 50. 
Boxed f.o.b. New Y ork, Date or Montreal. 
The solid shovels, spades an sare made from 

cast steel a recently alae process, the blade 
and iece, not welded All strap being er we goods are 

BS AAD NS 

pepe ists) ss 
BREE ELE Be 

No, 135, 634 in. Jaw... 
** 140, 7 ain 

a 

Dec. 7, 1889. 

Each. |} *h. 
. $31.50 | No, 170, 744 in. Jaw... $44.50 
. 33.00] “ 180,8 = «.. 47.00 

. 53.00 ++ 

mee 
Dis., 60 and 107. 

MINERS. 

Adze Eye Coal Picks. 
Same list aa dis. as No. 16. 

ae Anthracite Coal Picks. 
STC am Same list and dis. as No. 16. 

Stone Picks, per doz. 
No. 18, 6 to 7 Ibs. . . $16.50. 

Mii No. 18, 7 to 8 lbs... 17.50. 
- No. 18, 8 to9 lbs... 18.50. 

Dis., 60 and 52. 
No. 
16, W eight, 2 
16, 2 

‘ 

‘ate charged at cost. Dis., 60%. 
_Adze Eye Miners Picks—Surface, Drifting and Poll. 

IS No. per doz. 
19, Surface. No. 
19, No 
19, 
19, 

RSS5° 

—_S— oor RARSHAES 

20; Drifting, } 
— 

Suessuesees: 

1 0 NO ON 99 DS ee SID i OS > Or ee He OO SO oO 
wm RK 

— = = S 

gs ee Soo 1S2= 
E 0. 6, 634 scsce ee 

Dis., ‘60, 10 and 5. 
Ore Picks. 

54, Adze Eye, 5 to 6 Ibs..... # doz. $12.00 

54, “ $13.00 

i, $14.00 

6 to7 “ “ 

RO sce * 

56, Steel Lake Superior Mining Pick* 

(Specia] Price and Quality.) 

Dis, 60 and 10 

Tamping Picks. 
Adze eye, 6 to 

/4 7 Ibs., per doz., 
$17. 
Adze eye, 7 to 

8lbs., per doz., 
$18. 
Adze eye, 8 

9 oe per doz., 

_ 
$17 

Hunt eye, 6 to 
7 Ibs., per doz., 

Hunt eye, 7 to 8 lbs., per doz., $13. 
Hunt eye, 8 to 9 Ibs., per doz., $1). 

Dis., 60 and 10. 
Steel Face Hammers. 

No, 43, hand drilling hammers, 2 to 5 lbs.; No. 45, nap- 

o 

ping hammers, 2to5dlbs.; No. 39, mason hammers, 3 to 
lbs.; No. 42, smiths’ hand hammers, 2todlbs.; No. 44, 

smiths’ striking mamngeens, 2 to 5 lbs., all steel face, per 
b., 26¢e. Dis.. 70 and 10%. 

C4 Steel Face Sledges. 
No. 34. Smiths’ sledges, 6 to 

30 he, steel face, 17c. per Ib. 
No. 35. Stone eneee 6 to 30 

he, ., steel face, 17c. per lb. 
No. 36. Striking sledges, 6 to 

~ 30 ]bs., steel face, 17c. per Ib. 
No. 37. Coal sledges, 5 to 10 

lbs., steel face, 18¢c. per Ib. 

Cast Steel Sledges. 
No. 34. Blacksmiths’ sledge, 

5 lbs. and over, 30c. ; 3 to5 1bs., 
36c.; under 3 lbs., 45c. per Ib. 
No. 35. Stone sled e, 5 lbs. 

and over, 30c.; 3 to 5 lbs., 36c. ; 
under 3 lbs., 45c. per lb. 

No. 36. Striking sled 5 
Ibs. and over, 30c.; 3 to5 Ibs., 
36c. ; under 3 Ibs., ‘5c. per Ib. 

No. 37. Coal _ sledge, 5 Ibe. and over, 30c.; 3 to 5 Ibs., 
36c.; under 3 Ibs., 45c. per Ib. 

42 

43, hand Gries hammer, 5 Ibs, and over, 36c.; 3 to 
', 40e.; under 3 Ibs., 45c. per Ib. 

Dis., 70 and 102. 

Cast Steel. 
. 42, Sa hand hammer, 5 lbs. and over, 30c.; 

; under 3 Ibs., 45c. per Ib. 
‘drilling or striking hammer, 5 Ibs. and over, 

5 Ibs., 36c.; under 3 Ibs., 45c. per Ib. 
hammer, 5 over, 30c.; 3to {Se 
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RAILROADS. 
Railway Track Punch 

Round Point. 
Tools, Carpenters’. 

STANLEY “ ODD JOBS.” 

Embraces in combination with 
ordinary Carpenters’ Rule: 

lc. Ib.. net. BOXWOOD RULES. i 010 square. 
Track Wrench. Two feet, four-fold, 1 inch wide. EZ ee tre square. 

Plate. _ Middle. Edge. Bound. af 030 T——— square. 
7%. Ib., net. Round joint.......... a 040 Marking gauge. 

. — Be cscs 5 % $15 | = a gauge. 
re PTS oe ag 6 pth gauge. Rail Fork. 070 Mitre lever. boo 
Two feet, four-fold, 134 inches wide. pirit leveland plum). 

on: i; met Plate. Middle. Edge. Bound. poy er ae 
ener Square joint.......... 7 $9 $18 nside square for making Arch Be ce 9 ll » boxes and frames. 

Crow Bars. 
Wedge Points, Two feet, two-fold, 1% inches wide. pes pies 
3c. lb., net. Square joint. Are h. Arch Bound. 

Faye ; $5 = = TACK HAMMERS. 
- ae ee Gunter’s Slide. M : 

Dis. 80,10 and 0. Magnetic, small... 
65 Tamping Bar, — 

6c. lb., net. 

66 Claw Bar, 

7c. lb., net. 

Railroad Spike Mauls 
— _ Steel Face 

Dis.. 50, 10, and 52. 

Steel Track Chisel, 

15e. per lb., net. 

Arch Top plate, 2 side views 26 to 30 in. eke. 
oo — ODOR. 5 << ccseve vn venes $27. 2 waynele 

Railroad or Clay Picks. Poliched, lpped and tipped... 39:00] New York Pattern. 
No Per d as . eamanee. De iee recs ossceaaan Teena = = escun eee 
No. ON OS. | Wain nee LEGNIBE oo. cscs cceccusscccsengsccccecscdeet 3. = = . 
a iii eles ie al 211.99 | Mahogany, lipped MINE os acco no daes'sicnes 48.00 hanath Width Widthat _ 5 

aks i NS a A il. Polished, triple stock, lipped and tipped.. . 48.00]. hal. at upper Size of 
ll. Se aee i Te consatavs oe nn, - ie bar. wheel. ; 

Rosewood, lipped and tipped....................005. 96.00} \; ‘t. In, ‘Inches. Inches. Inches. Price. 
 *. wee Cn 13.00 Dis., 70, 10, 102. mii’ = 3s =e 

ll 7to 8 “ 14.00 POCKET LEVELS. Nag. 4 & 15 1682 a8 . 1% — 
ee | ee eg ene ore Mi Ream ttiihs SAMAMMEE «5s. cs i cannescscssdcaseasecsane 2501No.3 4 8 16 17% 884 x 24 7.00 

ll, “ a 1G007 PACS LOD. «5 ooo cc esceas i tte esa ee ca eeeececeeearee eee 3.00 No. 4 5 @ 16%4 1754 984 x 314 8.00 

EE 18.00 eee at ee "Te ny 1094 X 294 9.50 oun 
12, Hunteye,4to 5 “ .......... 11.00 Special net prices on quantity orders. 

12, ™ Oe Sessa anes 12.00 SCREWDRIVERS. Tuyeres. 

122. Gitar Soh cos 13.00 Varnished handles, pat. metallic fastening. 
7 Size 1 43 " dozen; 2, $1.50; 3, $2; 4, $2.50; No. 2 No. 4. 

12, PRB Bcneveees 14.00 5, $3: 6, 7, $4; 8, $4.75; 10.96; 12, $8. 
las dailies Dis., 75% $25.00 $35.00 per doz. 

20 ¢ dis. 

Mattocks—Price per >LANES EY’ faa 
doz » . With Ao lateral adjustment. ‘ Valves. Brass Globe and Angle Valves. 

2, Adze aan Long Cut- $3: Size, inches.......... Y % 26% % 1 Smooth, 8 in. x 1% in., $3; 9 4 
‘ Oe SE » $16. : in. X 2 in., $3.25; 10 in. x 286 in., ——— angle a 
Ae oe re, Sliort Cut- $3.75 each. oe nn ca pase $0.85 $0.90 $1.20 $1.55 $2.00 

tee eee Jack, 14 in. x 2 in., $3,75. Saltau keene ; ee 
me ter. Light $15. 00." Fore, 18 in. x Mein, $75 terns......... ~ 150 1,95 2.80 
3, Adze Bye Short Cut i 24 in. X 256 in., $6.50) Extra heavy Star . Pe ; 

ter, Light, $15.00. Dis., 40, 10 and 10 < and Lion patterns. ... sta ... 2.00 2.60 3.60 
4, » Hunt Eve, Long Cut- sie ve — yoke top. = aa aa ars 3.75 

er, s., $16.00. ES is - PORE VALVES...4.65- occ 115 1.25 1.5 2.00 2.50 
5, Hunt Eye,Short Cut- BAILEY’S PATENT WOOD PLANES. Star check valves.. .70 .70 = .75 95 1.20 1.65 

ter, 5% lbs., $15.50. er ns —— see. PE por 2 — he a ag 115 1.50 2.00 
4 in. 2 in. 2in. | Crescent globe an 

$2 $2.50 each angle valves...... -60 60 .75 1.00 1.35 1.80 
Adze Eye Pick B. Fore. Jointer, | Crescent hose valves .. -s — cos were ose 

Mattocks.......... $16. 15 x i in. 20 X 236 i in. 26 x 254 in. f : check valves. . -50 .60 -85 1.15 1.53 

$2.50 $2.75, $3.25 each : ——_ — jal 50.60 8 L115 155 
1 enkins globe an 

Dis.,40, 10 and 10%. angle valves ...... 110 125 160 220 2.80 
STANLEY IRON BLOCK PLANES. Jenkins check valv’s . 1.10 1.20 1.30 190 2.60 

Hunt Eye Pick = valves, Chap- “ 
. ae ee ee L» 1.75 2.25 [= Mattocks......... $16 3% X Lin. Gate valves, other ‘ 

20c. TRONOD a6 i idaccices. 6 > 2 20 27 Bie 
Dis., 60 and 10%. a Brass safety valves. .. 2.00 2.25 = 3.50 5.00 

5% X 1% in. Brass butterfly v'lv’s ..... on a 3.50 
Grub Hoes. 40c. SANG; TO i ice newcdss nae 14 1% “2 8 3 

w estern Pa an 5 : Star globe and angle valves. $3.00 $4.00 $6.50 $12.50 $19.00 
No. ibs. 74a Xx 134 in. do. heavy pattern. 3.95 5.30 8.35 14.00 22.00 
den. ®t 50. 60c. each. Extra heavy Star and Lion 
Wain Pais ERS ccs Serdiuéx 4056s <0 5.40 7.201080 18.20 28.60 
as 316 Tbs. ® All brass, yoke top........... 5.00 7.00 10.00 18.00 30.00 

aon $11. ® 10S., COGS MONO iss os in pes waeecs 3.50 5.00 8.00 16.00° 24.00 
Was Wethe Star check valves............ 2.50 3.25 5.00 11.00 15.00 
No.2 4 ib ern, 5K x i do heavy pattern.. 3.00 4.00 6.50 12.50 17.00 
: 0. at so. 8, 6 x 1% in. Crescent globe and angle 

Wenn Pett 60c. WERU soe tas iste soe 2.80 3.90 5.90 11.25 16.00 
No. 3 rn 436 Ibs., © Crescent hose valves.......,. 4.00 5.50 7.00 10.00 .... 
= Ss oe 2 check valves....... 2.30 3.25 .5.20 10.00 14.00 
nen Patton : mex 3% in. yet mo ve ears i: 2.30 3.25 5.20 10.00 14.00 

No. 1, 3% Ibs., # _. : “ValVES..° = ses nccccseccee., 400 SS0 S00 15:75 9200 { doz | $11. Dig. , 40, 10 and 10¢. VEIVGEB. 0 cc cccecccccccccccccce 2 210 oe 

Baltimore Pattern, No. 2, 436 Ibs.. ¥ doz., $11.75 Gate valves, Char oe RAS + aS = 2 a fo 
Baltimore Pattern, No. 3, 5 lbs., # doz., $13.75. STANLEY’S BEADING, RABBET, SLITTING AND MATCHING er pman....... , 

’ “9 i other makes.... 3.50 5.00 7.50 15.00 22.00 
Baltimore Pattern, *- 4, 534 Ibs., # doz., $13.75. PLANE. - 5 

Dis., 60and 104. 7 ‘ Brass safety valves .......... 700 8.50 12.00 20.00. 30.00 
an Eighteen Tools, Bits, etc. Brass outterfly valves....... 4.50 5.50 8.00 11.00 16.00 

; Pressure Regulating. 

MACHINISTS’. 
Mason Regulator Co. 

Combination Square, Bevel and Surface : 
Size - Size Size 

Gauge. pipe. Price. pipe. Price. pipe. Price 

sag” Price complete.....................05- $3.00 l inch, $22. 1% inch, $28. 14 inch, $35. 

Dis., 20, 10 and 5. . oe “4. me “ 5. 3 ort 

x Dis., 20, 10 and 10x. 

LEVELS. 
10 to 

P 16in. 24in 
Arch top plate, 2 side views..$9.00 $12.00 

PEUMBS AND LEVELS. 
Arch top plate, 2 side views. MALLEABLE IRON. 

12to 18to os i. ka Sh. Inlaid Handle. 
Polished Sa $14.00 $16.00 00 $18. 0 We o.oo cases sc sa arenes $2.50 
I 5.5 aiewsaceenes anes 6.50 22. i i 

Mahogany tn’d and Ip’d 27.00 ..... ..... Tiscaaat, 09, 36, 106 
Polished and l-:pped..... .....  ..... 24.00 
Polished and tipped..... .....  ....- 28.00 
Polished, lip’d and tip’d .......... 35.00 STEAK HAMMERS. 

tn SOG 5 oa icc sega led anes 

Mason’s level, 2 plumbs, polished, 30,$30.00 } X Plated...................... 
Mason’s level, 2 2 plumbs, p’dand t’d, 36, 36.00 Jise by he 
Mason’s level, 2 2 plumbs, polished, 42, 36.00 Disegunt, 30, 10, 10 

PATENT ADJUSTABLE PLUMBS AND LEVEL. 
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4 

‘Inc hes. 

nozzles, nozzles. 

or each 6 i 
more or less 
standard le 
of stand 
add or 
from list. 

$0.60 

8&5 
1.00 

de 
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Ludlow Valve Co. 

Double Gate Brass Valves. 

Gland in packing box. 

> d of 
| 

Diameter 
Standar Flange. 

Face to face of 

A | Screw socket. 
fe | Flange. 

SP SONS 

Noro 

WS 
25 11.50 

2 4 tL 50 18.00 
3 = 16.00 22.00 

21.00 31.00 
35.00 43.00 
52.00 64.00 
78.00 90.00 

Dia meter 

\Inches. Inc hes. 
3or 4 4 8 

3--4--6 
for 6 
jor 8 
Ror 10 | 

1 

| One steam- 

$35.60 
40 50 
51.00 

$33.00 
38.50 
49.00 

nehes For each 6 inches 
more or less than 
standard length 
of frost case, 
add or deduct 
from list. 

than 
ngth 
pipe, 
duet 

$0.44 
.50 
70 

Star Radiator Valves, 

Brass T Handles or Wood 

W heels. 

Size, inches. 
Plain brass . 
Plated trim’ 
tough & Plat’d 2.00 
Finish’d & P’ 

Screw socket 

Varnish. 

Edward Smith & Co. 
For Finishing Coats. 

Wearing body varnish 
Medium drying body 
One coat coach varnish 

s Wearing carriage 
Heavy gear varnish.. 
Coach body Kg 
No. 1 coach 

xtra for slide stem 

and 

“ 

Flanges. lever subject to discount. 
E For Under Coats. 

Hard drying body..... $4.50 | Black rubbing varnish. $4.00 
Rubbing body varnish. 4.00 | Priming (Ist coat)..... 2.50 
Quick rubbing = 3.50 | Filling (2d coat) ; 2 A) 
| ! Rough stuif 

For Inside Wor 
Best flowing varnish. ‘Ht. i Hard oil finish aes 
Best polishing 
Cabinet 

} 

a ry White copal 

Dryers. 
Japan gold size.... .. $3.50 Brown japan. 
Coach japan 1.75 | Liquid dryer. 

Discount, 40 per cent, f.c.b. N. Y.. 

Preservative Coatings. 
$4.00 | Exterior car coating. * 00 
2.50 | Intersor car coating... 3. 25 

| Locomotive coating. . . 4.00 
3 2.5 

~ Discount, 35 per cent, f.o.b. N. Y. 

nozzles. Wagons, Carts, Etc. 

D. F. Sargent & Son. 
eo Me Cart, top and fend- 

THE GENESEO No. : Cart, top and fend- 
ROAO CART, LOTS. eee e eee ee eeeeeeenes 

No. 2. Cart, one man cart, 

2. Cart, one man, top. 
2, Cart, one man, top 

no Se eee 
No. 3. Cart, two man, 
open 

No. 3-H. 
P o4 

No. 4. Cart, twoman, top. 86 
No. 5. Cart, two man, top 

NNO. 525 cebeh acco lis cueaua Depeke eee ecanseee . 90 
No. 6. Cart, two men, top and fenders................ 90 
No. 7. Two man combination cart.......... ; . 10 
Wide track 4 feet. 
Narrow track 4 feet 8 inches. 

Inde- Discount 3344 per cent. off. 
pende’t 
nozzle 
gates 

Extra 
charge 
for hub. Wheelbarrows. 

bye ong Ze 

with 

Climax Bolted Barrow, with Wood W heel per doz. $22.50. 
\% tire of iron, 

Common Nailed Barrow per doz. $18. 
Bolte Ks 18. 

Lansing’s Patent Iron-Bolted Barrow, per doz., $25.50 
Capital Patent Bolted Dirt 30.00 
Red oak or Government - 40.50 
Wharf 72.59 
Mortar 30.00 
Bent Handle Stone 18.00 
Coal or Ure 31.50 

cone 34 
...$1.60 $2.00 ss 50 
gs. 1.80 2.25 2.80 

2.45 3.05 
3.00 3.65 

“ “ 

I’t. 2.50 

“ “ 

Dec. 7, 1889. 

Windmills. 
A. J. CORCORAN. 

_zPatent Storm Defying Pumping 
Mills. 

Weight, Cubic 
—— feet. — ° @ 

= S2sssss: 

Wheel, 

Beet 
iS 9 ‘ 

5 

= 

Corcoran storm Defying Geared Wind. 

mills for Driving Machinery. 

Price includes upper set of Bessemer 

steel gears, one length of shaft. 

H. P. Cu. ft. Price. 
2 209 $400.00 

340 
355 
816 
856 

Dia. 
16 f 

> 
25 
30 
- a 
10 
2 * 
30 * 

Weight. 
1,900 lbs 
3,600 ‘ 
5,400 
9,600 
12,000 

Dis., 25%. 

10ft. pumping.... 

12 ft. 

14 ft. 

16 ft. 

Plus cost 

a on 
“ 

Dis., 50 per cent. 

EMMERT & LAMB. 

“Stover” Pumping Windmills (no 
tower). 

Size wheel. 
10 ft. 
12 ft. 
“Zenith” 
10 ft. 
12 ft. 

14 ft. 
16 ft. 

20 ft. 
25 ft. 

Cubic ft. 
50 

Wt. packed. Price. 
650 $80.00 
750 100.00 

Pumping Windmills (no tower) 
= . 85. 

5 

198 
114 

220 
280 

Dis., 50 per cent. 
1, 
1,600 

Dis., 45 ner cent. 
9 95) 

6 4,225 
Dis., 40 per cent. 

Pig Metal or Castin , ‘ 40.50 “Zenith” Geared Windmill (no tower). 
Brick Yard 20 inch - Wheel “ = each 10.50 
Globe Patent Bolted Garden Barrow \per doz, 42.59. 
Box 30 by 24 by 12 deep, wood wheel 

— Patent Barrows 
A, per doz., GnUataLoseTceesekee $39.00 

deb shicishsckasaks oo inch 42.00 
The Leader Iron and Steel Barrows. 

Gas- Pie Legs and Handles in one price. 
pas 1 Tray o = iron, capacity 3 cu, ft. of earth, each $12, 
i. 5 we 

Size, inches.... 134 
Plain brass..... = 
Plated trim’gs 
Rough & Plat a4 
Finish’d & P’'l 

Dis., 

Prices include upper set of Gears and about 5 feet ver- 
tical extra heavy shaft in windmill head. 

14 ft. 178 
16 ft. 198 
20 ft. 216 

| 
| 
| 

1,550 
1,780 
3,170 

Dis., 40 per cent. 

40, 10 and 5¢, With Tron Tray, 00 
.00 
.00 

Wire Cloth. 

Brass and Copper Wire Cloth. 

0. Price | No. 
esh. pee foot. Mesh. 
2 from, No. ” wire. - $2 50 | 20 from No. 

“ 

Cl'ss 
5 

S.S. & O. S.Class’ é' 
L. & Y. 2 Class 2. ‘Class 3 and 4, 

bt 
“ sss Class 2. \Class3. . Class 4.| . ~~ 

Quick opening v valves 
with rack and pinion 
stem. Tron, brass 
mounted. 

; 

“ 

Wt 

‘ 
Iron, brass | 
mounted. 

. 

All ir’n Water | = 
for gas. works | 
Hub. 'valves, 
ends. 

EF 
apeseecest eesssuse 

Willson sian (Jeffery Manufacturing tee 
s a. Screw, lAdd. 

or 
flange 
ends. 

: suaneeenss Hub 
ends. 

| pemoarog *posuvyy 
~ $7.00 
10.50 
13.00 
16.50 
18.00 
22.00 
25.00 
31.00 

‘- 70 15.4 :00'| 30. 35, . 

5 | 25.00 | 2. 20. 25.00 | 35. 31.00 | 31. | Whims—Horse. 

45.00 | 3.00| 35.00 45. 00" |" "55: 
37.00 

60.00 | 3. 

10 per cent. less tha n| F.O. B.. 
Brass Meunted, 

B | Including either steel weehe or rings 
Discount, 45 and 5% 

333s Wire Goods. 
RLaee 22238 SSss8: 

> 

= 
we a= vy Traps. Per gross. ss 

¥ S38 * Paragon 
CQO NON Ne ee 

g € ee se Balloon... ...... 16.0 


