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exaggerated theatrical moonlight effect, which is the most 
remarkable to a spectator outside, who, on a misty night, 
sees the long streams of ghostly light pouring through every 
opening of the building in pallid beams that, under favora­
ble conditions, may be traced for above a quarter of a mile. 
I have seen them projected in bright disks upon the face of 
low clouds, and visible through the whole of their interme­
dia te co urse. 

Whtln the fiow of spiegeleisen has ceased, the trough is 
moved aside and a large counterpoised arm bearing the 
"ladle" is swung round upon a hydraulic piston, which 
forms at the same time its axis and lifter. The ladle, a large 
lined iron pot, is adjusted under the mouth of the converter, 
which is now tilted a little more, till the melted metal is 
poured out in a thick brilliant white-hot stream, accompanied 
from time to time with great slabs of cinder of a darker 
color, which fioat upon its surface as it pours, and form a 
thick scum covering the contents of the ladle. When all 
the fiuid metal is poured into the ladle, the converter is tilted 
over till completely inverted, and the remaining viscous mass 
of cinder drops out in a glowing heap upon the fioor. 

During these proceedings a set of workmen have been pre­
paring the molds in which the ingots of steel are to be cast. 
These molds are.of cast iron, nearly cylindrical, being larger 
at bottom than top, and open at both ends. They have lugs 
or handles at top by which they are lifted. They stand upon 
a. tile, and are well packed round the bottom with sand to 
prevent the outfiow of the melted steel. While the blow 
was proceeding these were arranged in an arc of a circle 
whose radius exactly corresponds with the length of the arm 
bearing the ladle. 

The ladle is now swung round and adjusted till it stands 
directly over the first of this row of ;ron vases, and a plug 
is released, by which a hole in the bottom of the ladle b 
opened. Through this the steel'is poured into the ingot. 
When the first is filled, the plug is closed, the ladle swung 

. round to the secOli,g mold, and so on, till all the steel is thus 
cast into ingots, the si2le of which varies with the kind of 
work for which the steel is required. A thin steel plate is 

.placed on the top of each casting immediately the mold is 
filled, and over this a bed of sand is plaaed, and speedily and 
firmly pressed down. 

As soon as the ingots have solidified, and while they are 
still glowing, the molds are lifted off them by means of a 
hydraulic crane, and afterwards the ingots are picked up by 
tongs attached to the same machinery, and are carted away, 
all red hot, to the hammer shops, where they are thumped 
and rolled or otherwise tortured into their required forms of 
rails, tires, and plates. 

... ..... . 

Japanning On Metal, Wood, and Paper. 

Japanning on metal, wood, and paper is executed in much 
the same manner as similar works in spirit or oil varnishes, 
except that every coa t of color or varnish is dried by plac­
ing the object in an oven or chamber called a stove, heat­
ed by fiues to as high a temperature as can /lafely be em­
ployed without injuring the articles, or causing the varni�h 
to blister or run. For ornamental works, the colors ordina 
rily employed by artists are used; they are ground in lin­
seed oil or turpentine, and are afterwards brought to a proper 
consistence for working by mixing them with copal or animf' 
varnish, The latter is generally used, as it dries quicker, 
ancl is less expensive than the copal varnish. 

For black japanned works, the ground is first prepared 
with a coating of black, made by mixing drop ivory black to' 
a proper censistence ";ith dark-colored anime varnish, as thie. 
gives a blacker surface than would be produced by the japan 
alone. The object is then driecl in the stove, three or four 
coats of japan are afterwards applied, and the work is dried 
in the stove between every coat. If the surface is required 
to be polished, as for the best works, five or six coats of jap­
an are necessary, to give sufficient body to prevent the japan 
being �ubbed through in the polishing. 

For brown japanned works, the clear japan alone is usel as 
the ground, or umber is mixed with the japan to give the re­
quired tint; and the wnrk is afterwards dried in the oven, in 
the �ame manner as black japan. 

For colored works no japan is used, but they are painted 
with the ordinary painters' colors, ground with linseed oil or 
turpentine, and mixed with anime varnish; and the wo�k is 
dried in the oven in the same manner as the black japan. 

To protect the colors, and give brilliancy and durability to 
the surface, the work is afterwards varnished with copal or 
anime varnish, made without driers. Two or three coats of 
varnish suffice for ordinary works, and five or six for the best 
works that.are polished. Very pale varnish is of course re­
quired for light colors. 

Ornamental devices are painted on the objects in the usual 
manner, after the general color of the ground has been laid 
on. The colors are dried in the stove, and the work is finally 
varnished and polished just the same as plain colors, but 
more carefully. 

Metal works require no other preparation than cleaning 
with turpentine, to free them from grease or oil, unless the 
latter should happen to be linseed oil, in which case the 
cleaning is generally dispensed ;With, and the articles are 
placed in the stove and heated until the oil is baked quite 
hard. 

Wood that is intended to be used for the best japanned 
work, requires to be thoroughly well dried before it is made 
up, or otherwise it will be subject to all the evils of shrink­
ing, warping, and splitting, when Gxposed to the ·.1eat of the 
stove. To IIIvoid these evils, the wood, after hain ;-g been 
well seasoned in the usual manner, by exposure to t Ie air, 
is sawn out nearly to the required forms, and baked fOl>sev­
eral days in the japanner's atove, the heat of which is grad-
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ually increased; and the wood is afterwards worked up into 
chairs, tables, trays, and similar articles, which are after­
wards again exposed to the heat of the stove, and any cracks 
or other imperfections, that may be thus rendered apparent, 
are carefully stopped with putty; or white lead, before the 
japanning is commenced.-Handboolc for tlli! Artisan, Me­
chanic and Enyineer, 

Q);nrrt,spnudtutt. 
The Editor8 are not re8jJOnsibie 'or, tile op.ntOnB expressed by their Cor 

repondenUJ. 

/ --�-------------
Tlie Dest ructive Action or Albumen--Its Remedy 

MESSRS. EDITORS :-On page 81 of your valuable journal, 
the question is asked: What is the secret of making black 
(carbon) ink free from any p.isintegrating or perishing in­
gredients? Permit me to answer the question, not only in 
relation to black carbon ink, but to many other materi als 
that labor under the sam" or similar difficulties. 

The carbon in the black ink is not subject to decomposi­
tion, but some of the ingredients added to it are; these ingre-' 
dients are not free from albuminous matter, hence the de­
c1mposition. It certainly is singular that cause and cure 
should have remained a secret until recently; but the fact 
has been satisfactorily proved at last, that all crude organic 
substances contain albuminous matter. 

Al\imal organism takes the albumen ready formed into its 
nourislm{ent, but vegetable organisms cannot, of itself, as­
similate the albumen; out of its cljn�tituents, the vegetable 
albumen is formed in the system of the plant, in which it 
appears invariably combined with glutin and other sub­
stances, as vegetable gluten. (This, by the way, may be the 
true definition of animal and vegetable organism.) 

Albumen is a necessary part in all organism, which cannot 
form or exist without it or its constituents .. But life having 
ceased, the nitrogenous albuminous parts are the true basis 
of decomposition under ordinary elementary exposure, by 
their superior tendency'to oxidize and to give snpport to 
microscopic organism, whose presence involves the several 
states of decomposition, termed fermentation, putrefaction, 
and decay. As the presence of microdermic organism and 
the albumen required for its noul'ishment are necessary 
conditions for elementary decomposition, an easy conclusion 
leads us to the essential condition of stability: the removal 
of the albuminous matter, wbich forms the support of de­
dtructive organism, 

Albumen is a colorless substance, soluble in water. Ani­
mal and vegetable albumen are identical; they differ ill the 
association in which they appear, and in the superior tenacity 
of the vegetable compound to maintain the association . 

An erroneous statement, which we IJ,I'1et in all books on the 
subject, requires correction, as it leads to the incorrect con­
clusion that albumen may be removed, from liquids, in a 
coagulated state by mere heating. Crude animal albumen 
readily coagulates at about 160° Fah.; the erroneous conclu­
sion is drawn that all albumen thus coagulates. Vegetable 
albumen in the form of gluten requires other conditions than 
mere heat for a separation preliminary to a coagulation. 
Simply boiling heat, continued for many hours, only pro­
duces a partial removal of the albumen from vegetable 
juices or extracts; for instance, saccharine or oleaginousjuices 
of any kind, such as beerwort, the saccharine extract from 
malt. However, other agencies assist the coaglliation of the 
albuminous parts at lower temperatures, even little above 
32° Fah. 

The very nature of the albuminous compounds, and that 
they form the basis of all elementary destruction of organic 
substances, being unrecognized, all operations with these 
:mbstances remained something like empirical attempts to 
accomplish a resistance against unknown agencies, and the 
manufacturing operations improved slowly. A. recognition 
of the all-governing principle in organic matter permits the 
deduction of the' proper mode of treatment. 

The agent, by which the albumen can be separated and re­
moved from any crude organic substance, without injury to 
the other compounds, or by which it can be retained in an 
innocuous condition, is the air we breathe. 

Intelligently applied, it enables us to meet all the diffieul­
ties successfully, Rapid passage of air through Hquids or 
over an organic substance produces traces of ozone, that is, 
oxygen in an excited, 1.ighly active condition. (Ozone is 
produced in large quantity by electric action, by blowing of ai,r 
through a fiame, etc.} Want of ozone in air is destructive to 
dead organic matter, the slow access or quiescent contact of 
air favors putrefaction; rapidly-moving (ozonized) air, on the 
contrary, destroys the organism which causes putrefaction. 
It seems to act also essentially upon the albuminous matter, 
separating it from its compounds, and, by coagulating it, to 
render it innocuous. At a temperature favorable to an alco­
holic or curing fermentation, this process is at the �ame time 
improved, by invigol'lting the mycoderms, to whose fiourish­
ing condition the fermentation is clue, As soon, however, as 
the albuminous partsare:entirely coagulated, the mycodermic 
action must necessarily cease for want of the required ali­
ment, the soluble albumen . 

Every part of a fiuid, or of solids immersed in fiuids, is 
uniformly acted upon, by impelling the active gas in a divi­
ded state through the fiuid, in 'which a mechanical commo­
tion with the chemical action is produced; or, the air or 
gases are made to circulate, freely and rapidly, about solid 
substances whose preservation is intended. 

Mycodermic life is suppressed in vegetable matter, at a 
temperature above about 135°. The albuminous parts may 
thus be eliminated from vegetable fiuids, with exclusion of 
fer;nentation, by currents of air through the fiuid, heated 
above 135°; the action is more vigorous at a sHU higher tem-
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perature, and the action, of the atmospheric oxygen or other 
gases, greatly intensified at a higherthan the ordinary atmos-. 
pheric pressure. 

No chemical can prove of universal use for purification; 
what improves one injures other organic substances, while 
air, the principal source of all organism, benefits all alike. 
The practical application, in the manner explained, of the 
universal principle, is termed, by the Californian discoverer 
of both, the d'Heureuse's Patent Air Treatment, and the fact 
that the application is patented cannot detract from the truth 
of the principle involved. It appears to be of universal ap­
plicability in the manufacture of sugars, oils, glue, gums, 
wine, cider, beer, spirits, and in the preservation of meat, 
produce, hides, etc., It certainly is simple, effectual, and sub­
ject to the (lolltrolllnd comprehensioll of the most ordinary 
intellect. 

The ingredienta for blllCk carbon ink are generally crude 
gums, or other crude orgllnic matters, not free from albu­
minous parts, and decomposition of the whole compound 
takes place of necessity. R. D'HEUREUSE. 

New York city, 
.. -. -
�Irupl!l. 

MESSRS. EDITORs:-The explanation of Prof. Chandler, as 
recently quoted in the SCIENTIFIC AMERICAN, of the forma­
tion of sirups from refined sugars, I do not dispute . . Such 
sirups are what they should be. I venture to assert they 
will not blacken the teeth. But the " golden sirup " made 
from starch and sulphuric acid is an imitation of these. That 
iron should necessarily occur in glucose sirup, is not true; 
but I contend that all I have examined did contain it, which 
I suppose was caused by the long continued action of the 
acid, upon the iron vessels in which the sirup is made, form­
ing a solution of sulphate of iron (common copperas). 'When 
the manufacturers use other material, the test for iron may 
prove useless. Troemner's test for glucose can then be used, 
I don't wish to be understood as condemning glucose sirup . 
My purpose is only to give, to those who prefer cane sirup, the, 
opportunity of distinguishing it. If the drippings of cane 
sugar contain iron, the sugar would exhibit like character­
istlcs. I have applied the test for iron to cane sugar and 
molasses, ahd found none. The action of boiling cane juice,_ 
neu tralized as it is by lime, has little effect on the kettles, as 
tests show. Under the circumstances, I say cane sirup, ��_ 

now made on plautlltions in Louisiana, does not contain iron 
to an appreciable extent, blacken the teeth, or produce a 
burning sensation in the stomach, and that which does may 
fairly be supposed something else. 

New Orleans. JOHN H. POPE. 

..·e·_ 
Coal-Cutting Itluclthle Wantcd. 

MESSRS. EDrrons;- The interest you :ake in improve­
ments induces me to call your attention to the question 
whether machinery, or mechanical appliances, that will fa­
cilitate the mining of coal, thereby rendering operators less 
dependent on the miher, ancl relieving the consumer of coal 
from the high prices and fluctuations in consequence of 
strikes, cannot be inve_lted. Now is a goocl time to call atten­
tion to a question of this ldnd, when 100,000 minors aro on a 
strike, for no good cause, paralyzing all branches of manu­
factures that use coal for fuel. 

I am operating in the Block coal field, of Clay county, In­
diana. The vein of this coal is from three to five feet thick, 
and there are seams running through the vein every twelve 
to twenty-foul' inches, that make it very easy to mine. No 
blasting is necessary in this coal. All the miner has to do is 
to make a bearing-in with his pick, at the bottom of the vein, 
of from eighteen to thirty-six inches, when tho coal is easily 
split out with wedges, the scams making this easy to do. If 
a machine were invented that would do this bearing-in, one: 
miner could do the work of four or five. This would not re. 
duce the demand for labor, as the demand for this Block coal 
is ten tim s ahead of the supply, as all the railroads that, 
can get it are using it in preference to wood. 

'fhe inventer who constructs a machine that will mine this, 
coal can make a good thing out of it, as every operator will 
want one or more for every room he has openecl. 

Indianapolis, Ind. J. R. ELT-EH. 

[Patents have been taken for machines for mining' coal" 
but we have not heard of their being introduced.-EDs. 

_ .•. -

Motlvc Po,vcr Cor Westcrn Farmers. 

MESSRS. EDITORS :-On page 4D, current volume, of the, 
SCIENTIFIC AMERICAN, is an article headed" Another Motive 
Power, " which has set me to thinking that the new motor 
might be used more extensively than you there intimated. 

The farmers of the great western plains are sadly in need 
of a new motive power. Agriculture has taken the first rank 
among all human pursuits; J'et the farmer of the nineteenth 
century, the age of ste:\m and telegraphy, plods along as his 
ancestors did, two, thousand years ago, relying on the same 
forces, with this difference only; the modern farmer uses im­
proved machinery. 

But all machines require the application of force to make 
them move; and the only force at the command of the ordi­
nary farmer, animal power, is expensive and inadequate. 
Put the farmer in possession of such a power as he demands, 
cheap and efficient, and we shall see as great a re1701ution in 
agriculture as has followed the introduction of steam to 
commerce and manufactures. 

If compressed air can be made as efficient a power as 
steam, I propose that the farmer erect windmills to compress 
reservoirs of air, from which he could draw supplies to work 
engines, to draw Ids plows, cultivators, and reaping machines ,  
to drive his threshing machine and corn sheller, a s  well as 
to grind his too�s, churn hia butter, and wash his clothes. 



Windmills are easily and cheaply constructed, and, if it 
would not rAquire cumbersome or expensive apparatus to 
compress the air and transmit its power to the various ma­
chines, I do not SGe why it should not almost entirely super­
sede animal power on the farm. 

\Vind is a variable power, and some may object to its use 
on this account; but there are rarely more than two consec­
utive days in which the wind would not produce the requi­
site force; and if sufficient power could be stored up to run 
the machinery of the farm during these days, this objection 
would wholly dis�ppear. SAMUEL GRAY. 

Homer, Ill. 
----- .... _ ... -----

$deutifit �uttti'nu+ 
INTERESTING SCHOOL STATISTICS. 

lCHIEFLY FROJI lIN. KIDDLE'S ANNUAL REPORT.] 

'fhere are, in New York city, 271 schools of all classes, at, 
tended by 102,608 pupils. The percentage of absentees in 
the boys grammar schools is 11�, and in the girls, 14, show­
ing that the boys are l.llore regular in attendance than the 
girls. The pupils of the colored schools are far more irregu­
lar, the percentage qf absentees being 35. 

Allowing 100 cubic feet of space for each pupil in the gram 
mar schools and 80 i� the primary, it appears that the school 
buildings in New York afford accommodations for 99,437 
pupils; Imt owing t o  changes in population, some of the school 

Motive Po"Wers--The Expansion 01' Gases, versus buildings are situated in neighborhoods where the attendance 
that 01' Fluids. is 'necessarily small, while a few others ha ve 3,000 more than 

MESSRS. EDITORS :-Heretofore gases have been chiefly: they ought properly to receive. 
employed to utilize the expansive force of heat. Gases are In the matte.r of discipline, 88 per cent of the girls' schools 
elastic and compressible; fluids are-water, at least, is- and 64 per cent of the boys' are excellent. In reading, 63 
nearly incompressible. Gases expand with a force in propor- per cent of the girls' schools are excellent, and 28 per cent of 
tion to the increment of heat; water, with a force equal to its the boys'. In spelling, the girls are 42 per cent excellent and 
power of resisting compression-i.e., the same increment of the boys 27 per cent. In writing, girls 60 per cent, boys, 36 
heat that would expand a volume of water in the open 'air, per cent. In arithmetic, girls 30 per cent, boys, 24 per cent. 
would expand it under any pressure, and doing any amount It thus appears that the girl scho?ls are in every way super­
of work. Apply heat to water, and it will burst the.strong- ior to the boys. 
est vessel you can put it into. Why will it not move the The number of teachers in all the schools is 2, 683, of whom 
most heavily loaded piston you can apply it to '/ It will: but 363 are males and 2,320 are females. 
it is objected that the motion is too slow, and not powerful The appropriation on account of salaries for 1871 is $1,690, 
enough to be available. Let us Eee. Eight thousand and ad_d 600, which aff ords an average of nearly $630 for each teacher 
feet of inch copper pipe can be coiled in a jacket 6 feet x 6" -or $16.a year for eltch child instructed; but as the total ex­
without having the pipe nearer anywhere than half an inch, penditures of the Boa-rd of Education are $2,626,000, it will 
and leave a core in the center. Let the pipe be filled be seen that the cost to educate one child is something over 
with water; the temperature can easily be variell, one �half $26 per annum. The average number of pupils per teacher 
of the number of degrees between the freezing and boiling is 38, but in some of the primary schools, we have seen 
points, by filling the jacket alternately with steam and cold classes numbering nearly 100. 
water. 'fhis I know by experience. This gives an expan- It costs $83,000 per annum to heat the school buildings, and 
sion of ;(6 of the bulk at the minimum temperature, or $105,000 to flay the janitors. 
enough t9 fill a cylinder 3 by 12 i nches 20 times; and this Keeping pianofortes in repair is a matter of $2,500, and the 
operatioIl'\\an be'repeateci once a minute, or oftener, if neceo- Board of Education want for advertising and printing, the 
sary. Now. a piston rod of 3 inch steel fitted to this cylinder, snug sum of $36,000. 
without a follower (the pressure exerted only on the outward • Two hundred and eighty-seven boys and girls were ban­
stroke, against the end of the piston rod) would transmit 150 ished from our schools during ,he year as incorrigible, out of. 
horse power, while the steam (Itt saturation) required to fill 100,000 in attendance. This number is large of itself, but is 
the jacket once a minute would not be so much as whistles a small percentage of the whole number, and speaks well for 
through a 25 horse power engine every revolution. A C011- the power of "moral suasion," which is all the teachers have 
tinuous motion is secured by having two such apparatus, to rely upon since the abolition of corporal punishment. 
one contracting . and furnishing a vacuum to exhaust into, It appears that 21,912 persoNs attend the evening schools, 
while the other is expanding, and doing the work, and vic8 of whom 3,846 are over 21 years of age; 15,423 are males. 
versa. Now, I repeat, the 8(W1G heat that IOfU expcmd that 6,023 are females, and 466 colored of both sexes. 
water in the open air IciU make it e:eert one or one t1u!118and The most extraordinary information of all is in relation to 
horBe power, according to the strength oj maten:aZs. I have the instruction in the natural sciences. Botany is taught 
produced over 600 pounds pressure in a small experimental without books or plants; Mineralogy without specimens; 
tube 100 feet long, by simply pouring hot water into the Physiology without charts, and Natural History with no 
jacket. means whatsoever for illustration. Some of the teachers 

I have NOt the means to experiment on a large scale, or to have extemporized for themselves limited collections, and the 
introduce my motor to the publi'; hence this article. I will pupils, in self-defense, have brought such odds and ends as 
give any particulars. and show plans and specifications to they have been able to procure at home or on the streets; 
any one who will furnish means to do so. F. SHAW. but that the great city of New York should be so utterly 

Cordova, Ill. destitute of everything relating to the study of the natw.ral 
�.,..-

Illlpr'ovelllent in Mo,ving Machines. 

MESSRS. EDITORS :--1 have located a g>rass line for the 
mowing machine, and have made an improvement in the cut­
ting point, the object of which is to prevent the blales from 
choking, a great drawLack in harvesters. Choking is caused 
by the blades entering too far in�o the grass, or grain, when 
the cut is made. In very thick or wet grass, or grain , the 
blades slip over·the grass, and draw it into the inside of the 
guards, which clogs the machine down, and stops the team. 
The operator is then obliged to pull the grass out with his 
hands, before starting again. This improvement will apply 
to �ll fashions of wheels and gearing. In aU machines there 
are four gear wheels, two spur ,wheels, and two bevel 
wheels. Some have too many cogs, and some not enough. 
My gras3 line I fix at one fourth of an inch before the 
blades are full. 

The following wheels and gear will cut at or before it 
reaches this line: Spur wheel, 62 cogs; its pinion, 11 cogs; 
bevel wheel, 44 cogs; its pinion, 11 cogs; total, 128 cogs. 

This arrangement of gear and number of cogs will pro­
duce the result of the grass line I have described, and will 
work anywhere without choking. LABAN PERDEW. 

Galion, Ohio. 
------- ----------.,.,. -

l'Io"W to Keep a Churn 1'roln Frothing Over. 
MESSRS. EDITORS :-Happening one day to visit the house 

of a friend who kept a cow and made butter, I there saw a 
simple method he used to overcome the great trouble of all 
butter makers using the old-fashioned upright churn, viz: 
the overflowing of the cream during the process of churning. 
His plan was as follows: Take the body of the churn and 
cut a groove around the inside of the mouth, about three 
inches from the top and three eighths of an inch deep, and 
then remove half the thickness of the wood, making a shoul­
der all around; then take the cover and cut it to fit nicely 
inside, and you have now done away with all the old 
nuisances of cloths, tubs, pans, etc., heretofore required to 
save the cream that flowed over. Any man, almost, can do 
this, or the churn may be taken to a carpenter and treated 
for a few cents. Many an idea of less consequence than this, 
is patented, but all may take this one for what I gave for it. 

W. A.lIL�OKENZIE. 
Eastport, Me. 

------------.. �··�48�.�Da .. --------

A OORRESPONDENT informs us that apples may be kep 
from decay by covering them with dry ashes, a method easily 
tried, and if found satisfact.:Jry, capable of extensive appli-. 
cation. 

sciences is an unspeakable disgrace, as inexcusable as it is 
disgraceful, and we trust that the recommendation of the 
Superintendent of Public Schools, on this important subject 
will be carefully heeded by the Board of Education, and 
that the evil co�plained of will be fully remedied before 
another year. 

_.4!D'_ 

The Honey Trade. 

This article, which, twenty-five years ago, formed quite an 
insignificant article of trade in this country, is rapidly in­
creasing year-ltfter year in domestic production; whilst the 
amount imported is growing smaller. 

In 1860 the total product of honey of the United States 
reported, was 23,366,357 pounds. New York stood at the 
head of the list, with 2,369,751 pounds, followed in order 
by North Carolina, 2,055,969 pounds; Kentucky, 1,768,692 
pounds; Missouri, 1,585,983 pounds; Tennessee, 1,519,390 
pounds; Ohio, 1,459,601 pounds; Virginia, 1 ,431,591 pounds; 
Pennsylvania, 1,402,128 pounds; Illinois, 1,346,803 pounds, 
and Indiana, 1,224,489 pounds; all other States falling below 
1,000,000 pounds. In the winter of 1868--69, the Department 
of Agriculture sent out circulars, to known a piarians in most 
of the States, and received returns from 489 counties in 32 
States. The aggregate number of hives reported was 722,385. 
Estima ting for counties not reporting, and making due allow­
ance for the fact that many of the coun ties reporting were 
giving special attention to bee culture, 2,000,000 of hives 
were deemed as low a figure as the returns would warrant. 
Allowing fifteen pounds of surplus honey to the hive (about 
two-thirds of the average reported), the total product in 1868 
would be 30,000,000 pounds, which, at an average valuatio}1 
of 22t cents per pound, would give $6,750,000. When we 
consider that the cost of production is mBrely nominal, it 
will be seen that it pays to keep bees. 

... --
Men 01' Progress. 

O. E. Garrison, civil engineer, St. Cloud, Minn., writes; ,. It 
is with pleasure> that I acknowledge the receipt of the splen­
did steel engra viI!g, " Men of r:rogress." I desire to say that 
in my judgment the men tpere portrayed have done more 
real good to the world than all the warriors, conquerors, 
generals, �nd kings, ancient or modern, history has givBn 
an account of." 

M. S. Sharpe, Pendleton, S. C. writes: "The papers and 
engraving came to hand all right. The engraving far sur­
passed my utmost expectations, and Mr. A. J. Sitton, to whom 
the credit for getting up a club is due, expresses himself 
highly please.d." 
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History 01' Railroad Cars. 

Of the cars constructed between the years 1826 and 1850, 
we may first notice those made in 1830, and placed upon the 
Liverpool & Mancheste� (England) Railway. These cars had 
four wheels. but no springs, the bodies consisting of sills, to 
which the journal boxes were bolted and upon which the 
floors were laid. From the sills, stakes or posts arose, to 
which pieces of wood were attached, some longitudinally and 
some vertically; and these cars �ere formed without roofs, 
they being similar to t1'lOse now used, and termed "rack­
cars." In 1831, in October, one Mr. Joseph Knight proposed 
to employ springs under all cars, to support the body of the 
car and contents thAreof. Mr. Knight also suggested an im­
provement in car wheels which entitles him to be ranked as 
amoll.g those who have excit( d our wonder, and who, by the 
exercise of his genius, has, more than most others, contribu ted 
to the successful operation of railroad cars. The improve. 
ment suggested at thiS time was that the treads of car wheels 
should be made conical, for the purpose of facilitating their 
passage around the curves of the road. How important this 
suggestion was all now fully realize, and it is not regarded 
as saying too much that up to this time no more important 
improvement, which has referred to railroad cars, has been 
made in this or any other country. 

In 1869, cars for the transportation of passengers in Eng­
land and Scotland consisted of three cla'sses, the first class 
being well finished and provided with seats for the passen­
gers to �it upon, which seats were furnished with cushions. 
The second class were of plain finish, without cushions or 
ornaments. The third cla�s were little more than plain 
boxes set upon wheels and supplied with seats, but in many 
cases had no roof. In addition to these three classes, there 
were what were termed" mixed carriages, " which were desig­
nated by names, and consisted of three compartments, the 
center one being for first-class passengers, and the two end 
'ones for second-class passengers. 

The next novelty which will be mentioned in the way of 
passenger cars was introduced in the year 1847, by a Mr. 
Hanson, of England, and consisted of a compartment car, the 
body of which was iron, and constructeJ. as follows: In each 
of the partitions there was placed a hoop of iron, which was 
bound together by two cross stays, one of which coimected 
the roof to the floor. To this frame-work a sheet or sheets 
of iron were riveted, a bheet of felt being placed between the 
heads of the rivets and the sheets of metal. 'fhese cars had 
only one seat in each compartment, it being so arranged that 
the faces of the occupants could always be in the direction in 
which the car was moving. At the bottom of the car there 
were arranged boards for resting the feet upon, which con­
sisted of an upper and unde!' piece, with a space between 
the two into which to thrust the feet, the inner surfaces 
being covered with sheepskin with the wool on it, the object 
being to provide for keeping the feet of the passenger warm 
during the time of his occupying the seat. At about the 
hight of the faces of the p�ssengers there was placed a head­
board or cushion, formed of sponge. and covered with leather 
or cloth, so that in the event of any sudden shock upon the 
cars, the head of the occupant would be brought in contact 
with the cushion, and thus, to some extent, be saved from 
injury. 

A freight car, introduced at the same time and by the same 
inventor, was of the same general construction, except that 
its interior was arranged for the reception of freight, and a 
portion of its roof was made to slide upon rods over or under 
the fixed portion, the object being to provide for the recep­
tion and discharge of the goons through the roof of the car. 

In the same year, 1847,a very decided novelty in the shape 
of a car wheel made its appearance in England, which con­
sisted of a wrought iron wheel, which was made in sections, 
a portion of the hub and rim comprising each sec·tion, and 
parts being joined together by means of tongues and grooves 
formed thereon as the sections were made, and each being 
provided with a projection upon the outer segmental surfaces 
to enter a groove formed in the entire surface of the tire. 
The hole in the hub of the wheel for the reception of the 
axle was bored larger than the axle, so as to leave room for 
the insertion of an expanding ring, the insertion of which 
was to fit the axle, while its exterior was conical in form, so 
that, as it was forced inward, the segments would be forced 
outward, and thus tightened within the tire, the cone being 
hdd in place by a ring, which was cast in two parts, and 
placed in a groove turned in the axle. 

At about the time of the last-named date, in contracting 
for the passenger cars to be run upon the road leading from 
Strasbourg to Basle, in France, it was stipulated that the 
roofs, partitions, and seats were to be made of American 
pine, three fourths of an inch in thickness, and that the roofs 
were to be covered with three pieces or i(o�:her, weighing at 
least thirty-eight pounds each.-l\';(tional Oar Builder. 

ExOAVATION AND EMBANIDIENT TABLES-ADDENDU�I.­

III connection with the article under this heading, on page 
103, the following should havo been included: 

" The foregoing is on the basis of the slopes being it hori­
zontal to 1 vertical, and the constant number to be added 
must be increased or diminished, as the slope is flatter or 
steeper, at the rate of 27 for every half foot increase or de­
crease in the hor,izontal dcsi�nation of the slope." 

-- -_.'----- """1IQ Q"'� -

EVERY time a shot is fired from Krupp's 1,000 pounder, it 
costs the Prussian government 800 thalors ($600), and the 
monster of a gun itself has cost morc th�n would keep an 
infantry regiment for a whole year. 

-.--
OBJEOTS seventy-two feet long can be distinctly seen on 

the surface of the moon by the great telescope of the Earl of 
Rosse. 
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