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~ of the atmosphere for growth and development. Consequent-

2 the position of the soil, what was at the surface being placed
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fmproved Povice for Loosening and Pulverizing Soll,

It is well known to farmers—those at least who endeavor |
to understand the sclence of their business—that although |
the soil holds & certain proportion of the nutritious clements
which form the constituents of plants, their roots as well as
their leaves and blossoms, depend greatly upon the elements |

ly the exposure of the soil to the atmosphere is & necessity in
agriculturo. But often its exposuro is simply a roversal of

at the bottom of a furrow from four to ten inches deep, that
bottom belng compressed hard by the weight and friction of |

goil to a depth of from ten to fifteen inches the eylinder may
be thrown out ol gear.

A lever and quadrant in front of the driver's seat is used
pither to regulate the depth of action of the cultivator teoth,
or to raise them from the ground n distance of from six to
¢ight inches for driving over common roads to and from the

| placo of labor. The lever operates the cylinder by means of

chalns and cams on the lever shaft at each end of the ma-

| chine,

Fig. 2 represonts o corn or other cultivator composed of two
soparato cylinders, witle flanges at the inner ends, intended
to protect the plant from dirt and to cnubluhtlu- operator to

\ the salts more or less injurionsly affect the wood substance.

“ My discovery consists in simply treating the wood with
| boiling solution of borax in water, which easily and effectu-
| ally dissolves and removes all those perishable substances,
without injuriously affecting the wood fiber, which, on the
contrary, becomes harder, impregnable to water, vermin
proof, perfoctly indifférent to the moisture or dryness of the
| atmosphere, and almost incombustible,

“The process and operation are as follows: In n tank, of
wood or iren, I prepare a saturated or nearly saturgted solu-
tion of borax in water, sufficient to cover the wood, [ thea
roise the tomperature, by steam or otherwise, to the boihng

!

STELLE'S COMBINED CULTIVATOR AND PLANTER.

the plow sole. Pulverizing, not breaking into masses, is
what the soil needs to enable it to receive from the atmos-
phere and return to the agricalturist the greatest amount of
good,

The object of the machine geen in the engravings is to save
labor and time while it pulverizes the soil better than any
other device. It will cultivate a space four feet wide, plow-
ing and harrowing it ready for the reception of the seed,
while the ordinary plow simply turns the goil upside down
in a furrow of about nine inches in width. This machin®
pulverizes the soil toa depth of from one to ten or more
inches. The teeth of the cylinder are placed in a gpiral around
the shaft, so that only four or five of them are in the same
degree of contact with the soil at one time, making the draft
very light, especially us the cylinder rovolves in the direction
of the draft,

The teeth may be made of any required form, harpoon-
shaped, diverging from the hub, enlarged at the end with
gquare or round edges, ete,, to suit the work required and the
nature of the soil.

Attached to the sides of the machine are two receptacles
for corn or other seed placed directly in front of the wheels,

guide the implement. The action of this machine leaves the
soil in better condition for drainsge and better suited for the
growth of crops than the ordinary plow and harrow. It was
patented through the Scientific American Patent Agency,
July 16, 1867, by D. D, Stelle, asgignor to himself and Thomas

Fiy 2

E. McDonald, of New Brunswick, N. J. Patents have also
been gecured through this office in England and France, Ap-
plications for the purchase of rights ete.,, may be made to
Johinson Letson, New Brunswick, N. J.

which may have attached to their peripheries broad pieces to |
compress the soil sbove each hill, or the tread of the wheels |
may be made broad enough to act to the same purpose, Cut
offs similar to those used on a common shot pouch are actu.
ated by a double cam on the main or driving shaft. The
upper cut-offs may be adjusted 80 as to permit few or many ker-
nels to full at one time. The driving wheels being about
four feet in diameter, describe a distance in traveling one
revolution, of about twelve feet, and by the double cams oper-
ating the seed-feeding cut-offs, deposit three hills to one rev-
olution of the driving wheels. The operation of the seed
planter may be suspended at will, so that the machine may
be used only as & plow, cultivator, or pulverizer of the soll.
When it s required to loosen the soll only to the depth of
three or four inches, the gear may be used, the cultivating,
oylinder in that case making nearly thpee revolutions to one
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Frocess for Preserving Wood,

A recent patont granted to Bigismund Beer, of Now York
city, is as follows

" Wood freshly cut is full of sap, composed of hygroscopie
and very perishablo organic substances. Herotofore, the idea
has been, in seasoning and preserving wood, to wash out
theso substances, or to chemically combine and convert thom
into more durable compounds. Washing by steam only ro
moves matter having great affinity for water, and soluble
therein, leaving thoso that coagulate by the action of steam
to fill the pores and stop further action. The chemical con-
vergion of these substances is commonly produced by motal-
li¢ salts, which combine with them, forming Insoluble com-
pounds of more durability, But this action is nocessarily

of the driving shaft ; but when it Is necessary to open the

Hmited to the exterior, as deop impregnation is stepped by
the newly formed products, MNoreover, the cost is high, and

point, and keep it there from %o to twelve hours, according
to the porosity and thickness of the wood. I then repeat this
operation in a freshly.concentrated solution of borax in water,
but immersing the wood only half as long as before. The
wood is then taken out, and, as soon as dry, it is ready for
use, if its hardness and discolor are not objectionable, or it
‘| may be several times washed in boiling water, which will ex-
tract the absorbed borax in connection with the colored mat-
ter, and restore its former color and appearance, more or less,
at will,

“It is not necessary to use a very strong solution, but I
prefer it on account of the facility for re-using it.

“Simple as my process is, it may be advantageously al-
tered in some cases. When thick lumbers are 1o be treated, it
is well to steam them thoroughly in the ordinary way, and
place them in the tank while still warm and wet. The
denser and heavier liquid of borax solution will more quickly
penetrato the pores of the wood, and shorten the operation
considerably,

“1f it bo degirable to inrpregnate the wood with tar, coal-
oil, or like substances, they are casily applied, after the wood
has been thoroughly dried.

“ It it be desirable to make the wood perfectly watertight,
shellae, or other guni, or resin, or substance soluble in & boil-
ing solution of borax, nnd insoluble, after drying, in cold
water, may be added to the liguid of the second operation.”

et mm—

Tue DunoMeETER.—AL the Paris Exposition an Instrument
was exhibited desmgnod for testing the relative hardness of
steol rails, This “ durometer,” ns It ia styled, is virtually o
small drilling machine, working by hand or machine power
which rogisters the number of revolutions of the drill aplndlo.
and also the amount of feed, the latter being given by the
application of s known welght to the back of the driil spindle,
The friction of the machine and the state of the out ting edges
are supposed to be constant quantitios and as such are thrown
out of the calculation. The hardness of any rall is considered

to be inversely proportionate to the depth of feed obtained
with a given number of revolutions,
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" EDITORIAL CORBESPONDENCE,

ire in Raly—Pricsts and Monks—Rich Monastories and

B3 o — Artista—Machinory — Mosaics—Lawrentian  L¥
brary—Trip to Naples via Home.,

‘ NArLes, Jun, 28, 1808.

The recent troubles in Italy that eo much agitated the
whole surface of European politics have pretty much sub-
gided, but the oalm has in it a portent of ovil, and it h‘u e

ble to feel any dogres of security for the future of this
people, who seem determined to onrry forward tho work 'ol'
aniting Italy under ono government. Nine years Rgo tho
French Emperor at Magenta, Solfarino, and Montibello gave
powerful nid toward the unity of Italy, and the work has
ginco been going forward with the slow healing process of n
fractured limb, and might have been complete at this mo-
ment but for the intermeddling of thia same Frenoh Emperor.
So long as ho thrusts himself in the way, to chock the wishos
of the Italians, so long wiil ltaly bo affticted with political
and social upheavals.

There are still great apprehensim.m of trouble in Italy.
The people are fretting impatiently tnder the check which
has been put upon their hopes, and it is with theutmost dif-
ficulty that Victor Emanuel, who is much more of a blufl
soldier than a shrewd politician, has been able to keep his
crown. He is now unpopular in Italy simply, I believe, for
the reason that he has not been able to lead the people to a
full realization of their wishes,

I had a curiosity to visit the Parliament now gitting at
Florence., There was a simplicity about the proceedivgs
which made it seem like our own “ Republican Court.” No
pomp, no show, no ceremony. A very spirited dcbnte.wus
going on—one of the members was charging the Ministry
face 1o face with having palmed off upon the people some
falsified documents, for the purpose of misleading them, and
though called to order by the presiding officer, who vigor-
onsly rang his tea bell, the member insisted upon his right
to speak, and in this he was sustained by a majority of the
members. It was charming to notice with what apparent
freedommembers gave utterance to their views of publie poli
cy, an evidence that some of the fire of ancient Italy still burns.

It is impossible not to see and feel that the church of Rome,
g0 much venerated for its history and antquity, is gradually
Josing its hold upon the affectionsof a large class of its be-
lievers. The priests have not the same power and influence

over the masses as in former times, and are even caricatured
in public prints, anirreverence which I am assured would not
have been tolerated until quite recently, and no one can look
upon the horde of monks that traverss the streets withous
feeling a eort of commiseration for their unhappy situation.
Their work in Italy and elsewhere in Earope appears to be
nearly finished, their extensive monasteries, cloisters, and
elegant chap=ls are almost deserted, and they seem now to

"be wandering about the streets and solitary places, destitute,

afflicted, and tormented.

Some of the magnificent church edifices in Italy, asin Spain
and elsewhere, with their rich marbles, decorations, and
master works in sculpture, painting, and fresco, are monu-
ments of the skill and refined taste of these monks, and will
always constitute one of the chief objects of interest to all
travelers, Some persons seem to delight in abusing thess
wandering children of the church, but they are glad to
epend time and monsy to see and admire the wonders of art
which they have collected. Ii the ecclesiastical and monastic
edifices and fine scrip'ural pictures could be suddenly swept
away from Italy, much of the interest which now clings to i*
would disappear, for with rare exceptions a mere, shapeless
mass of ruins and the associations of ancient history, are of
comparatively little interest except to antiquarians, scholars,
and minds well instructed in historical reading.

The people of Italy at this moment are reduced to the
straits of a paper currency, and even individual shin-
plasters, for the want of small change, pass current in the
cities. Gold now commands & premium of filteen per cent,
and coppers six per cent, yet with the exception of the neces-
garies of life, which are now ligher than at any former pe-
riod, the price of lubor and merchandize remain about the
same. The business of the country is heavily depressed, bat
the Italian who wishes to pass for & gentleman upon the
Lung Arno or the Coreo must contrive in some way to sport
his fine stovepipe hat, also n seat at the opera where his
“ bravos” can be energetically rendered, and if possible a fine
equipage, even though he must needs go without his dinner
and live at his home in squalid discomfort,

The Italian always has his house, however humble, but he
spends a good deal of his time in loitering about the promen-
ades and cafés, though he never frequents the hotel ; there-
fore gpacious bar-rooms are never seen in them, and when
rents are high the hotel, even with plenty of rooms at three
and five francs per day, may remain empty. The hotels are
for travelers, not for residents. Bar room tippling, the curse
of our own country, is a thing almost unknown in Italy. 1
was informed by a resident that there was but one establish-
ment in Florence where & gentleman could go up to the bar
and obtain & prepared drink, such as are furnished at every
bar-room in New York. Drunkenness, ns wo so well under-
stand it, is aiso a thing unknown, and the records of crime
and immorality indicate n better state of socloty than h;
found in either English or American cities.

The charitable Institutions of Florence are numnerous and
well eared for, One of the most ancient i8 the Misericordia
founded many centuries ogo by the aid of a fund collected m;
fines for profans swenring, imposed upon themsclves by
workmen employed in the extensive cleth factories which at
one time were quite numerous in Florence. Forty men are
on duty al] the time, and st the monotonpus toll of the great

Srientific  America,
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cnthedral bell they go forth on their mission of merey,
masked and clothed in a black monastic dross, and bring to
the institution the sick poor, or those who have been wounded

to afford them succor, or when killed, a Christian burial.
They understand the language of the tolling boll as well as
onr firomen do when summoned to their duty. I noticed
when o procession of the misericordia psssed through the
stroets that citlzens 1ifted their hiats and soldiers presented
arme, in token of respoct to the soclety, which has a long
and humano history of noble deeds,

Artists in Italy are poorly paid, and works of art can be
purchased very cheaply, 1 noticed in one of the public gnl-
lorfes an artist at work, skillfully copying somo exquisite
littlo pletures, 1 had the ocuriosity to Tearn how much he
was paid for his labor, He gave me the price of the pieture
and the time required to finlgh it, and I found that he was
enrning about five francs per day, out of which he had him:
golf to support. Notlcing upon the walls of the gallery an
olaborate ploture of the “ Adoration of the Wise Men,”
painted by one of Italy's old mosters, I inquired of the artist
lis chargo for makiog a copy of it ; he replied, twelve hun-
dred france, which meant paper money, and moreover he ns-
gured moe that to do it well would oceupy his time the best
part of a year. With a view to verify the correctness of the
estimate, 1 took the trouble to meke the same inquiry of an.
other artist of considerable reputation, and he informed me
that he could not undertake to complote the copy short of
nine months time and ot five times the price proviously given
by the other artist. There are nearly a thousand artizts in
Florence—sculptors and painters—a great majority of whom
vke out n beggarly existence, Visitors to the galleries of art
are besieged by the importunivies of these people to buy their
worke, and they cvon beg permission to fetech them to your
lodginge. They also operate through servanta to secure, if
possible, admittance, hoping thereby to dispose of their pro-
ductions. Bargaining is the rule throughout all Italy, so far
as my observation extends, and the purchaser can usually fix
his own price upon all articles of handicraft. The contrast
between the condition of the working classes hereand in our
own country is very great, and beggary is 80 common that
one mast necessarily harden his heart to all the piteous ap-
peals that are made for charity, otherwise the cost of giving
would exceed the cost of traveling.

The manufacture of Florentine mosaics is still an impor-

tant branch of industry and requires the greatest degree of
skill to work the pieces into 0 many fanciful and exquisite

forms. The slab usually employed lor the frame work ot the

mosaiz is known as the “paragon stone,” found in Belgium
and Scotland, It is black and very dense, and is capable of
receiving a brilliant polish. The holes are all sawed by the
use of a small steel wire, strung upon a bosw, and which
lasts but from three to five minutes, when another length is

required. The pieces to be inserted are of various natural

colors, selected with great care, and are all cat in the same

way to an exact measurement, the process being exceedingly
slow and tedious. After the gawing, the small pieces are fit-

ted into the matrices according to a design previously pre-
pared, and are then secured to their places by a tough ce.
ment, the whole resting upon an under slab of slate. The
mosaic is finished by polishing the surface by hand, by means

of porphyry. A month’s time is frequently required to polish

a fine table top. In the king's palace is 2 mosaic fable that
cost the labor of fourteen years,and the expense is said to
have been $200,000. It was made at the government works,
A costly toy, to be sure,

for the London Exhibition of 1851.

The Laarentinn Library, connected with the charch and old
monnstery of Ban Lorenzo, containg ona of the rlehest collee-
tions of rare manuscripts to be found in the world, They
aro solidly bound, and ench volume is fastonad to the desk by
n henvy iron chain, Here aro 1o be geen the Pandeo!s of Jus.
tinian, cuptored at Amalfi seven hundred yearsngo, also man.
uscripts of Tacitas, Virgl), Horace, Petrarch, Dante, Cicero's
Epistles, and many other classienl works ; aleo, & copy of the
fnmoug Decameron of Boceacio, dated 1981, n book that great.
ly interested mo, bocanse of a statement I noticed in an Eng.
lish paper to the effect that in 1812 a copy of the Decameron
was purchnsed ot an auction gale in London, by the Marquls
of Blandford, tor the sum of £2,250, and that upon his death
it was bought by his early rival for the book, Lord Spencer,
for £018. Thoe journal furthermore declared that only two
other copiles were known to oxist, one in the Ambrosian Li.
brary at Milan, the other inthe Imperial Library at Paris, It
seems, however, that there is o Decameoron at Florence, and if
[ remember rightly, it bears an earlier date than that pur
chased by the Marquis.

But 1 must not linger in Florence ; the eraption of Vesn.
vius demands our presence at Naples. We took our dc-pur'tum
on a dark, rainy vight, with the expectation of getting an
outside view of Rome at an early hour in the morning, About
an hour before we reached the “ Eternal City,"” a pontifical
officer took our passports, in retura for which we were hand-
ad o receipt, with the asgsurance that before leaving the stato
the passports would be returned. We had a distant view of
the dome of St. Peters, and for soveral miles on our way to
Naples, we rode along the Campagna and very near to the
broken arches of the famous Claudian agueduct, and nhm.
berlees seattered piles of stone, which brought back a faint
iden of a ruined city, once the mistress of the world. After
a tedious ride of eight hours, we were get down in the sub-
urbs of Naples, in a pelting rain storm, and became the prey
of a pack of hackmen and ruuners, who sesmed aoxious to
devour ug, bag and baggage, 8. H. W,

P. S.—Just as I was about to close this letter, Naples was

thrown into an intense excitement by a very shocking cala-

mity, the full extent of which it is now impossible to ascor-

tamn. It appears, that, about six o’clock this evening, a con-

giderable portion of an abrupt hill, called the Piazzo Falcone,

which riges high above a principal and much frequented
gtreet, that runs along the bay side of the city, suddenly
gave way, overswhelming a public-honse, beside several dwell-
ings and shops, also burying in its ruins a large number of
people. I have just returned from the scene of the disaster,
about five minutes' walk rrom the hotel, and found an im-
mense pile of earth and rubbish filling np the street for a
long distance. A force of soldiera were on guard, and gangs
of men were at work trying to diz out the bodies of those
unfortunates who were buried under the ruin.

I understand that Bayard Taylor resided in one of the
hounses which was destroyed, but, fortunately, he with his
family were temporarily absent when the catastrophe oe-
curred.

During the past ten days Naples has been visited by two
severe rain storms; and, one night, the shock of an earth-
quake was sensibly felt throughout the city, which will no
doubt account for this land slide,

Vesuvius, to-night, is more splendid than at any time since
this eruption began. The discharge of the lava is increas-
ing, and the surfice of the cone toward Naples is almost en-
tirely covered with the red hot mass, which now flows down
through seven distinct streams. . W

but foreign governments don't mind the expense, so long as
they can wring the money from the people. There still ex-
ists in Itely a strong prejudice against the introduction of

— <
Anthracite Gunpowder.
Ehrhardt, of London, has lately obtained asabove.  The

labor saving machinery.

labor instead of enhancing its dignity and increasing its de-

Mechanics here cherish the erude
old notion that machinery would destroy the value of their

powder is composed of nitrate of potash and chlorate of pot-
ash mixed in proper proportions with mineral carbon. Pow-
der thus compounded is less liable to accidental explosion, in-

mands; therefore they are content to plod on day after day,
through weary manipulations, which could bas performed
much more profitably by a machine. I was informed by an
American residing in Florence, that it would not be safe for
any one to introduce a circular saw, therefore boards and all
other pieces of lumber are ripped Ly an old fashioned slitting
saw, worked by two men. Of modern agricultural machine-
ry little or none is empioyed, and all attempts to improve the
quality of the silli-worm have failed mainly through the op-
position of those who insist upon carrying on the operations of
the worm in their owa houses, I cannot conceive of a better
and more humane gervice to be done for the advancement of
the working classes of Italy, than to instruct them in the
proper use of improved tools and processes, and to convince
them that by their nse great benefits would result therefrom.
People in Italy have no fires in their places of business, and
1t is often considered a luxury to have a fire in their houses ;
beside, the fireplaces are constructed so deep that the heat
all goes up chimney, and very little comfort is derived from
it. The people warm themselves by the use of an earthern
jar or pot, with a few embers in it, which they carry about
by a fixed bail or handle. The jar, often highly ornamented,
is about the size of a small flower pot, and it is amusing to
gee the people huddling over them trying to keep their fin-
ZOrs warm,

In my last letter, I spoke of the many fine church edifices of
IFlorence, but neglected to state that although clegantly fitted
up few of them have finishod fronts—a gerions defect that was
explained to me as resulting from the ecircumstance that in
carlior times a heavy tax was lald upon all finished churches,
therefore to avoid this tax the front was left in o rongh state.
Some of the most splendid churches in the city present this
singular contrast—externally, a rough stone wall, or a plain
stuccoed front ; the interior finely painted, gllded, and other.

wet.
in a rock, it explodes with even greater force than ordinary

wise ndorned.

asmuch as it does not explode when ignited in the open air,

out burns slowly, something like common ganpowder when
But when confined, as in a gan, or in a blasting hole

gunpowder, It is not much affected by dampness, and gen-

erates but little smoke in burning.

« To make this powder,the several ingredients must be finely
pulverized and then intimately mixed together. The more
finely they are pulverized the better. They require no othes
preparation. When the ingredients are well mixed the pow-
der is realy for use. The proportions of the ingredients may
be varied for different kinds of work. For use in coal mines,
I prefer to take one part by bulk of chlorate of potash, four
parts of nitrate of potash, and five parts of mineral coal.
For blasting granite or other hard rocks, I prefer to take one
part of chlorate of potash, two parts of nitrate of potash, and
three parts of minernl carbon.

“ The mineral carbon may be either bituminous coal oran-
thracito, but T prefer to use the anthracite known as ““red
ash,” Wong charcoal may be used instead of mineral coal,
but it is not so good. Nitrate of sods may also be used in

place of the nitrate of potash.”
il >

Improvement in Generating IHuminating Gas.

Ferdinand King, of Richmond, Va.,, who has lately ob-
tained n patent, says:—“I take of the oil that runs from the
gag tar produced at gas or coke works about two parts, and
erade petrolenm about one part, and mix them together,
forming a compound oil. From this componnd oil I gencrate
oas by troating it in any oil-gns generator, in the same way
that other oils are treated for the same parpose, It makes &
superior illuminating gas, at a very small expeuse, and will
be found of grent value for lighting private houses and single
buildings or establishments whish canuot e supplied by
public gas works."” »
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Covvespondence.

respondents

spiders==Their Habits and Poculiaritios.

‘Messns. Eprrons ;—Spiders find their way into the tidicst
nlaces, an axiom verified by their having found a nook in

'your columng: beforo you brash them down, however, allow
s to tell “all we know sbout thom.” Ithink a study of the
‘habits and peonlinritics of the spider an interesting one, prov:
ing both useful and iostructive, We find its web counter
feited in the Gsherman s eeing, its spinerets have mechanical
counterparts in our threadworks, and wo mimie it in bridg-
g rivers and chagms with our suspension bridges—first one
frail wire, then another, and so on until the fairy-like strac-
Yure is completed. To those who fail to see how observations
of the habits of these and other insccts can prove useful, 1
will cite the case of the French commander before Utrecht,
~who, disconraged by the incessant rain and drizzle, was upon
the point of abandoning the siege of that city, when Disjon-
val dissuaded him, saying that he had noticed more than or-
dinary activity on the part of" a spider, which led him to ex-
pect a chango soon. It turned outas Digjonval predicted,
and Utrecht felll How important an event dungled on the
{hread of that spider! Mr. Eades, in your third February
pumber, gives an account, iv his observations, of a sprcies of
fiying spiders, [ find that Darwin terms them * gossamer
~ spiders,” and mentions that while on a ship that was sixty
tmiles from shore, in the direction of a steady though light
‘Dbroeze, vast numbers of these spiders covered the riggeing of
the ship. Dallas, in his “ Aniwmal Kiogdom,"” says of spiders,
" «that many of them have the faculty of emitting long
~ threads, one end of which floats freely in the air untl it
" jneets with some object 1o which it adheres. By this means
~ spiders form natural bridges by which they pass over brooks
and ditches. Some species avail themselves of this power 10
~ take flights in the air, where they attain great aititudes.”
The most casual observer most have noticed hnow ensily the
* ordinary or geometric spider crosses areas and alleys by
means of a single thread having a bunch of a filmy, adhesive
. nature at its end, to buoy it up until it reaches an opposing
~ object to which it adheres.
 Several years sgo, while on the “look-out " of one of our
- Jarge elevators, I noticed a plump spider fall upon the metal
* roof beneath me, snd a wasp darting after it, immediately
~ secured it in & sort of basket formed by its Jegs, and then flew
~ off with its prize. The question now was, what uso has the
~ wasp for the spider? The next season fullowing gave me an
- opportunity of solving it. Noticing several wasps about
gome dingy windows in an area, I concluded to watch them,
and soon had the satisfaction of seeing a few depart with
their game. I trac:d their desiination, and found it to be a
 number of clay structures under the eaves of a neighboring
~ dwelling. These formations had numerous perforations,
~ about which the wasps busied themselves. Some time after
~ they had abandoned the veighborhood, I gained admittance
 to the house and removed several of these adobe nests. 1
opened one of them and found s cell containing an egg or
~ larvie; the cell beside it was filled with spiders in a 1orpid
" gtate, both grest and small, packed closely, with their front
- Jegs turned over their backs. The same order of arrange-
. ment was observed in the balance of the nest. I came to the
~ conclusion that the spiders were placed there to keep o neces-
~ sary temperature for the larvee. I was not satisfied, how-
- ever, and began a search among varions authors, until Dar-
" win, in his “Researclies,” set me right, by describing “cerwmin
wasp-like ingects which construct in the corners of verandahs,
¢lay cells for their larvee. These cells they stuff’ full of half-
dead spiders and caterpillers, which they seem wonderfully to
know how to sting to that degree as to leave them paralyzed
until their eggs are hatched, and the larve feed on this hor-
rid mass of powerless, half-killed victims.” T might go on
and relate instances of the courage and ingenuity ol the gar-
den spider, but a fear that I am encroaching on your valuable
gpace forbids it. I will close by giviog another instance of
the usefulness of observations of insectlife. A Scotch math-
[ ematician, in weasuring the apgles of a bee cell, discovered
' an error in & table of logarithws “ sufficiently great to have
oceasioned the loss of a ship at gea, whose captain happened
to use a copy of the same logarithmic tables for caleulating
his longitude.” H. W. BLEYER,
Buffalo, N. Y.
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- More about Suction Pumpws,

Mgesesns, Eprrors:—On page 67, Vol. XVIIL, your corre'
r spondent endeavors to place some strictures upon my state
ments in a former communicntion, He says, that “ the pres.
gure on any valye is just the same when in the pump at work
as when out of the pump ~that is, equal on all sides, If this
were 80, the valve would never move at all ; for, as in the caso
of any other body, there belog an equilibrium of the forces
acting upon it, it wonld necessarily remain at rest, But I
maeintain that it is pressed downward with just the force re-
quired to raise it, and that the pressureis proportional 1o the
area of the valyve (or piston, if that be considered), multiplied
by Its perpendicular hight above the suriace of the water in
the well. As to the water being sustained, be cannot note
wy language very carcfully, or else he would perceive that |
do not say what foree sustains the water in the * feed pipe,”
but only that there is pressure on the valves, and that the
water igsustalped, Bot I will now saythat the water is both
sustained and mised through the agency of the velves, for
withoot them neither would be done. [ will endesvor glso
to show the mmount of pressure on any valve. First, the
pressure on the surface of water exposed to the atmosphore is

] ;im_ttifxp_- ’ gmomﬂau.

the weight of the atmosphere, an amount varying slightly
with ntmospheric ehanges, and considerably with the hight
or distanco of #uch surface from the center of the earth and
ascortained to be fitteen pounds per gquare inch at the level
of tho sen,

Supposa n atraight tabe of sufficient length, open at both
onds, fixed perpendiculnrly in n well, with it lower end be:
low the surface of the water, and that n piston within it, und
movablo through its who'a length, be placed exactly at the
gurface of the water, and then moved upward, As the piston
ia raised, it carries with it, and aboveit, the weight of the at
mosphere on its upper surfnee, which weight would other-
wiso rest on the surface of the warer inside the tube ; and
this weight being removed, the pregsure of the atmosphere
on the water outside the tube forces it to follow the piston
upwards, Now, supposo the prea of the piston to be one
square inch, und the hight to which water can be raised iv
this way to be 83 feet, or 806 inches, then it is pluin..thnt,
in the beginning, or when the lower surface of the piston is
level with the surface of the water outside the tube, the up-
ward pressure of the water upon the piston is jnst 15 pounds.
Whon the piston is 33 feet above the surface, the atmospheric
pressure sustaing a column of water at the same high , or 390
enbic inches of water, while it imparts no pressure to the
lower surface of the piston, inasmuch as the water will fol-
low it no further. From thi« it will also be séen, that, for
every inch the piston rises, the pressure on its lower surface
i diminished by ) of 15 pounds Hence, the aggregate
pressure on the piston, at any point, may be found by takiog
the caonstant downw=ard pressare of 15 pounds (15 pounds to
every sqimre inch of surfuce io any o%her case), aud subtract-
ing there/rom such a fractionsl part of 15 pounds as its hight
lacks of 88 feet; in other words, the sum of these two oppo-
gite effects of atmospheric pressure is » downward pressure,
varying exactly as 1ts highr. The same is trae of the valves,
valve-boxes, and pistons of suction pumps, applicable to the
upper valve when ascending, and to the lower one when the
upper one is descending, or to either when closed ; and the
amount of pressure obtained by this rule, plus the force neces-
sary to overcome the inertin of the mass to be moved, to-
gethor with ¢he friction of the water, and that of the pis‘on
against the sides of the tube, will be the force to b applied
to the piston in order to moveit upwards and raise the water
to its own hight.

As 1o your correspondent’s criticism on the word “ gener-
ally,” I would eay that the word was used as the word gener-
al is, when we speak of o general rule, meaning one of gen-
eral application, or true in all cases to which it is applicable

Now for the friction qaestion. The friction of the water,
other things being equal, will be in proportion to the surface
of the containing solids passed over by it. Suppose two
tubes, one having an area of cross section of one square inch
and the other of four square inches, with equal pomps at-
tached, If the water in the larger tube must move five
jnches to deliver a certain quantity of water, that in the
smaller mest move four times as far, or twenty inches, to de-
liver an equul quantity. The surface passed over in the first
case is the inside of a tube 5 inches in length, whose area of
cross scetion is four square inches, The surface passed over
in tbe second case is the ingide of a tube 20 inches lonp,
with an urea of cross section of one square inch. The first is

V ortas Xo=/ v—*"%‘?.? square inches for the larger tube.

The second is o/ -TT‘.‘I’H' XN0=V 5 :H:-{.}; square inches for the
smaller tube,

These, it will be seen, are to each otheras /! to / :‘T or
1:2, thus proving the amount of friction from passing over
a larger surface, to be twice as great in the smaller as in the
larger tube. It will be seen further, from the above, that the
amount of friction from the cause named varies inversely as
the square roots of the areas of the cross sections of the
tubes, Hence, it is easy to see that the reiative size of pumps
and feed pipes is a question of considerable importance on ac-
count of the friction of the water, especially where it is to be
carried over long distances, and raised to consideralle hights,

Oneids, N. Y. M. N. Horrox,

- <>
Carbonie Acid Gas In Wells,

Messrg, Eprronrs :(—To relieve wells or other vertical ex-
cavations of damp, or carbonic acld gas, or the smoke of gun-
powder in blasting, make n hoop of any flaxible material of
sufficient welght (a grape vine answers well), nearly the size
of the excavation, With a coarse blanket or any other strong
cloth make a bag five or six feet long ; sew tho hoop In the
open end, #o a8 to keep the bag distended. Tie a rope
aerogs the hoop, and attach to the center of it a long rope,
which will reach to the bhottom of the well. Hold the bag so
that the distended or open end will descend first, Let it
drop, nnd it immediately becomes inflated with air, which is
cartied to the bottow, nond digplages the impure air, A few
repotitions of the fall of the bag render the air at the bot
tom entirely pure, J. M, W,

Negulin, Texas,

—~ -
Ships Pumps Dono Away With,

Messns, EpiTors :—I saw in your issue of Feb, 15th an
article headed “ Ships’ Pumps Done Away With,"” 1 used
something like itin 1862, on the lower Olio, by boring s hole
in the bottom of a flatboat and inserting a gooseneeck pipe.
As long as the boat was under headway the water would
run out, but as soon as the headway stopped the water would
come back. I thought at the timo that a boat in a four or
five mile carrent would be kept free of water in this way, It
was no invention of mino, as T heard it spoken of fifteen
years, ago, and it is an old story to flathoat and steamboay

men of the West, A BTEAMBOAT MAXN,
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wransmission of Power for Long PDistances,
Messns, Borrons :—On pages 98 and 99 of Vol. XVII, there
iq ap article from yoar special correspondent giving a de-
geription of a method used at Schafl havsen, for tmusmiuln.g
water power for a very long distance, and, as he remarks, it
{4 o moutter of great importance. The article has donbtleas
been read by thousands with as much interest as I ‘eltin
peruging it. The plan he describes has, however, been tried
in this country with but indifferent suceess. In attempting
to convey power two huodred fost, T firsy tried a hemp rope
one and one-elghth inches dinmeter, then o manilla rope,
a.d lastly o hide rope, all with the same succ-es; they all
three wore out in about » year, when they wore off the strands
on the inside of the rope. The sontinnal working and bend-
ing gecmed to cut the in¢ide strands when the outside seemed
to be comparatively perfect. Au attempt 1o aplice them en-
tirely failed.

Now will wire rope be any more durable? In my experi-
ment the pulleys used were six feet in diameter makiog one
hundred revolutions. It is not always practical to support &
<haft fora long distance. Ihave had many years' experience
in manuincturing, using both water and steam 88 power, yet
1 have not besn able to arrive at a fixed conclusion which is
the beat means of convering power for long distaoces—shaft,
ing or belts—and I find a great diversity of opinion among
mechanics on this sabject, M.J. W.
Champlain, N. X.

-
Polyzons.
Mpssns, Eprrons :—One of your correspondents, page 410,
Vol. XVIL, wants a theoretical demonstretion that the side of
the regular beptagon inscribed in & circle is equal to half the
cide o the inscribed equilateral triangle. This dem jnstra-
tion cannot be given, as it is mot strictly true. For the
radius==1, the side of the beptagon is equal to twice the sine
of one fonrteenth of 360°, or twice the sine of 25° 43 517,
which is equal to 0 4339; half theside of the tnangle is equal
to 3./3, or 004335 ; the difference of these two numbers is 80
smell that io common practice one can be used for the other,
but they are not absolutely equal, and heoce the impos-
vibility of demonstrating this equality. Only in cases where
the equality is absolute, demonstrations are possible. There
are many other rales for constructing polygens of an odd
number of sides, but as they are only approximate, no dem-
onstration can be given. So is one-third of the diameter only
a little smaller than the polygon of nine sides; seven twelfths
of the radius very little larger than that of eleven sides;
one-quarter of the radius nearly equal to that of tweoty-five
sides, ete, P. H. Vaxper WEYDE, M. D.
= —
Hardening Mill Picks.

Messrs, EpiTors :—On page 103, current volume, in pub-
lishing my reply to “ L D. M.,"” on hardening mill picks, you
make me say, “ cool the picks in the bath, and drawn to tem-
per.” It should be *“ draw no temper.” The salt gives bhard.
ness, and the other ingredients toughness fo the steel ; and
they will not break, if they are leit without drawing the
temper. S. H. B.

o

A Formidable Prussian Iron=Clad,

Abount three yearsago the Turkish Government contracted
with Mr. Reed, of the Thames Iron Works, in London, to
build an iron-clad, larger, stronger, faster, and more powerful,
than any vesgel of her kind. The work was begun, but after
a while the Turkish remittances failed, and Mr. Reed was
obliged to look about for another purchaser of his vessel.
The Prussian Government quickly accepted the offer, and the
work went on to completion.

The vessel has just been finished at London., She is called
the King William, is of 6,000 tuns burden, draws 26 feet of
water, and carries Sinch armor, with na battery of 26 800-
pounders, all of Krupp's steel, all breech.loaders, and capable,
it is said, of being fired with 75-pound charges as often as
twice in & minute. Her engines can be worked up to 7,000-
horse power, and she can make fourteen knots an hour,

She is constructed on what is called the longitudinal sys-
tem, that is, o geries of most powerful wrought-iron girders,
or frames, laid at a distance of seven feet apart, and passing
along her completely from stem to stern. Between these the
wroughtiron ribs are bolted, below the water line, at inter
vals of four feet apart, but atove it, and behind the armor
they are bolted as close as to within two feet of each other.
Within both frames and ribs comes another iron skin an inch
thick, #o as to literally make a double ship, the Inner one be-
ing four and a half feet apart from the outer.

Side passages, or wings as they are called, running the
whole length of the structure, continue this double form up
to the main deck. The ioner side of these wings form the
gides of the conl bunkers, so that even were it possible for a
shot to pass through the armored sides of the King William,
it would still have to penetrate the iron coal bunkers and pcaa
through eight feet of conl before it could do any mischief to
tho fighting crew of the ship. Sbeis ship rigged and will
carry a crow of 700 men, Sho cost §2,000,000.

——p

Pracnes witnour Sroxes,— An agriculturist has, it is
suld, tried with success the following method of making
peachies grow without stones: “Turn the tops of the troes
down, cut off the ends, stick them into the ground, and fas-
ten them so with stakes; ina year or two those tops will
take root, and when well rooted cut off the branches connects
ing these reversed and rootea branches with the tree prope:
and this reversed peach tree will produce fine peaches with-

out stones.” The same experiment may be tried with =
cherries, and curranta, s TG PR
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CLARK & ELTING'S ' EXCELSIOR " BOLT AND DUSTER.

This machine, of which the engraving is a represontation,
i designed by the inventors to supply n want long felt by
the milling fraternity, viz., a machine which will extract the
flour from middlings as well as bran, and at the samo timo
allow the flour 80 extracted, or at least a large portion of it,
to pass into the best grade of flour; in other worda..n min-
chine, which will increase the yield without injuring in the
least the quality.

That the Clark & Elting machine accomplishes this ms’t’xlt,
the testimony of such mills as the colebrated © Passaic,' of
Newark, N.J., the “ Pearl,” of Pittsburgh, the ©Star and
Crescent,” of Chicago, the * Plants,” of St. Louis, the “ Bos-
ton City,” of Boston, and many others of equal reputntj?n,.
bear ample witness. In the accompanying engraving half of
the lower casing or curb is removed, in order that the work-
ing of the machine may be more fully shown.

The machine is constructed with revolving horizontal disks,
A, covered with wire cloth, varying from 36 to 44 inches in
diameter, and having two or three disks as may be deemed
advisable, with a view to the work to be done. Above the?e
revolving disks are stationary ones, B, filled with 1ong: bris-
tles of the very best description. Surrounding these bns.tles,
and among the openings or furrows of the statiomﬁ'y dm!cs,
is what is termed a tempering wheel, C, the object of which
is to virtually shorten or lengthen the bristles, as th? work to
be performed may require. Attached to the under side of the
revolving disk are fans, which ran in an air chamber, D.
These fans form a suction,whereby the flour is drawn through
the revolving disk, and conducted into the air chamber, where
it passes off through the spout, E, and is carried to its proper
place to be rebolted.

. - -

-— — e

The brace and middlings pass off between the disks, by
centrifogal force at the periphery, and so are reconducted by
the spout, F, to the eye of the lower disk, that the same oper-
ration may be repeated. The disks are arranged in such a
manner that by means of worms and screws, (3, they may
be adjusted at will while the machine is in motion. Thus
the machine is under the control of the miller to just the
game extent as the millstone,

The meal is taken from the return reel at the point where
it begins to show specks (the main object being not to return
any specks to the superfine reel), and is carried into the eye
of the first digk, which is go set as to clean the stuffall it will
bear, to run into the best flour.

The tailings of this disk are then returned to the next
disk, by the spout, F, and the same operation repeated, and
80 on to the third disk, if a three-disk machine is uged, and
the tailings from the last disk are carried to a separating
reel, by the spout, H, where the division of middlings, shorts,
and bran, is made, By this operation, it will be discovered,
that not only the quantity of the best flour will be increased,
the color improved, greater clearness obtained, but that the
amount of middlings to be reground will be materially les-
gened.

The middlings to be reground will be sharper, rounder,

and cleaner, than it is possible to make them with bolting
cloth. And it will be discoversd that the same number of

bolting reels will do more work than by the previous method ;
#incs the removal at once of the middlings frees the cloth,
and prevents the particles which before were being worked
over and over, from being returned to scoumulste,

The machine was patented through the Sclentific Ameri-
can Pmnt Agency, Fﬂbru‘ry 12, 18‘01, and Is now in succesns.
ful operation in over three hundred of the principal flour
wills of the country, It was brought to its present perfected
condition by the Elting Bolt & Duster Company, of Cincin-
nstl, the wole manufacturers of the machines and owners of
the patent, to whom all communications should be addressed

B X

s A CORRESPONDENT recently returned from the East says ;—

In Turkey, in Asla,the only mode of measuring distances is
by the walking galt of a horse, and the traveler is told, when
he Inquires the distanes to & given village or ¢ity, that it is so
many caravan days or hours, which of course is not uniformly

Srientific  Amevicn,

|Marcr 7, 1868.

Science  Hamiliaely é!ltuatrntcd.
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HEAT AND COLD.

]‘Y JO";\' 'l'\'NDA\L[;, l‘:an LL. D y I".R~Bo

Lecture 1V,

In our last lecture I intended, if time permitted, to explain
the action of the geyser of Ieelund, but at the end of the lec-
ture I found that the time was insufficient for the purpose ;
and I promised then to explain this wonderful spring in the
lecture of to-day ; but when I came to look at the other mat-
ter before me, I found that it was so abundant that I really
could not get the subject of the geyser into il.

«The surface of Ieeland slopes gradually from the coast to-
ward the center, where the general level is about 2,000 feet
above the surface of the sea. On this, as a pedestal, are plant-
ed the Jokull, or.icy mountaing of the region, which extend
both ways in a northeasterly direction, Along this chain the
active voleanoes of the island are encountered, and in the
game general direction the thermal springs occur, thus sug-
gesting a common origin for them and the voleanoes. From
the ridges and chasms which diverge from the mountains,
mighty masses of steam are observed to issue at intervals,
and where the escape takes place at the mouth of a cavern,
and the resonance of the cave lends its aid, the sound of the
steam is like that of thunder. Lower down in the more por-
ous strata, we have smoking mud pools, where a repulsive,
blue-black, aluminous paste is boiled, rising at times into
huge bladders, which on bursting scatter their slimy spray to
a hight of fifteen or twenty feet. From the base of the hills
upward extend the glaciers, and on their shoulders are placed
the immense snow fields which crown the summits. From the
arches and fissures of the glaciers, vast masses of water issue,
falling at times in cascades over walls of ice, and spreading
for miles and miles over the country before they find definite
outlet. Extensive morasses are thus formed, which add to
the monotony of the dismal landscape. Intercepted by the
cracks and fissures of the land, a portion of these waters is
conducted to the hot rocks underneath ; here meeting with
the volcanic gases which traverse these underground regions,
both travel together, to issue at the first convenient opportu-
nity, either as an eruption of steam or as & boiling spring.

“In the Great Geyser, we have a tube ten feet wide and
seventy feet deep ; it expandsatitssummitintoa basin,which
from north to south measures fifty-two feet across, and in the
perpendicular direction sixty feet. The interior of the tube
and basin is coated with a beautiful smooth plaster, so hard
as to resist the blows of a hammer. The first question that
presents itself is, how was this wonderful tube constructed
How was this perfect plaster laid on? A glance at the con:
stitution of the Geyser water will, perhaps, furnish the first

surmise. In 1,000 parts of the water the following constitu-
ents are found :

31 VA R R R S S D o i O R ST IO 0-5007
Carbonate of S0Aa. < <ivive st canateinssnseas 01939
Carbonate of AmMmONiA . ..covvvevvnnvnnns 0-0083
Sulphate of Sodf.c.cveveeisnavesnaeosse 01070
Sulphate of Potash. ...c..ccciveaconnneses 0-0475
Sulphate of Magnesia........cooovvneen. 00042
Chioride of Sodium . ....c.oeveevrvnnnans 02521
Sulphide of Sodium .......coicviviienans 00088
CArD oD G A CHL i o a aa shrare i iers wtofutote s sn e 0:0557

“The lining of the tube is gilica, evidently derived from
the water ; and hence the conjecture may arise that the water
deposited the substance against the sides of the tube and ba-
gin, But the water deposits no sediment, even when cooled
down to the freezing point. It may be bottled up and kept
for years as clear as crystal, and without the slightest precip-
itate. A specimen brought from Iceland and analyzed in this
institution, was found perfectly free from sediment. Further,
an attempt to answer the question in this way would imply
that we took it for granted that the shaft wos made by some
foreign agoncy, and that the spring merely lined it. A paint-
ing of the Geyser, the property of Sir Henry Holland, himself
an eye witness of these wonderful phenomena, was exhibited.
The painting, from a sketch taken on the spot, might be relied
on. We find here that the basin rests upon the summit of a
mound ; this mound is about forty feet in hight, and a glance
at it is suflicient to show that it has been deposited by the
Gieyser. But in building the mound, the spring must also have
Jormed the tube which perforates the mound ; and thus we learn
that the Geyser is the architect of its own tube, If we plnce
n quantity of the Geyser water in an evaporating basin, the
following takes place : in the center the fluid deposits noth-
ing, but at the edges where it is drawn up the sides of the
basin by capillary attraction, and thus subjected to a quick
evaporation, we find silica deposited ; round the edge we find
a ring of silica thus laid on, and not until the evaporation
Las continued for a considerable time, do we find the slight-
est turpidity in the central portions of the water. This ex.
periment is the microscopic representant, if the term be per-
mitted, of nature’s operations in Ieeland, Imagine the cnse
of a #imple thermal spring, whose waters trickle over its side
down n gentle incline; the water thus exposed evaporates
speedily, and silica is deposited, This deposit gradually ele-
vates the side over which the water passes, until finally the
gtream has to choose another course: here the uroun;.l be-
comes clevated by the deposit, as before, and the stream has
to move forward ; thos it is compelled to move round and
round, discharging ite silicn and despening the shaft in which
it dwells, until finally, in the course of centurios, the simple
spring has produced that wonderful apparatus which has so
long puzzled and astonished both the traveler and philoso
pher,

“ Bofore an eruption, the water fills both the tube and ba-

the same. This to s stranger is a great annoyance,”

#in, detonations are heard st intervals, and after the detona-

- — - ———

tion a violent ebullition in the basin is observed ; the column

of water in the pipe appenrs to be lifted up, thus forming an

eminence in the center of the basin, cansing the water to

flow over its rim. The detonations are evidently due to the

production of steam in the gubterranean depth, which, rising

into the cooler water of the tube, becomes suddenly con-

densed and produces explosiong. Between the interval of

two craptions, the temperature of the water in the tube grad-

unlly increases, but even immediately before an eruption, at

no part of the tube is the water at its Dboiling temperanture,

How then is an eruption possible ¥ Bungen gucceeded in de.

termining the temperature of the water a fesw minutes be.

fore a great eruption, and his observations furnish the key of
the entire enigma. A little below the center he fonnd the

water within two degrevs of ita boiling point, that is, within

two degrees of the pointat which water boils under tho pres-

gure of the atmosphere, plus the pressure of the superincumbent
column of water. The actual temperature at thirty feet above
the bottom of the Geyser, was 122° Centigrade, its boiling
point 124°, We have just alluded to the detonationsand the
lifting of the Geyser column by the entrance of steam from
beneath. These detonations and the accompanying elevation
of the column are, as before stated, heard and observed at
various intervals before an eruption. Imagine, then, the sec-
tion of water at thirty feet above the bottom to be raised six
feet by the entrance of a mass of vapor below. The liquid
spreads out in the basin, overflows its rim, and thus the ele-
vated section has six feet less of water pressure upon it ; its
boiling point under this diminished pressure is 121° ; hence,
in its new position, its actual temperature (1227)is a degree
above the boiling point. This excess is at once applied to
the generation of steam ; the column is lifted higher, and its
pressure further lessened ; more steam is developed under-
neath: and thus, after a few convulgive efforts, the upper
part of the column of water, through the sudden boiling up
from the middle downward, is ejected with immense veloci-
ty, and we have the Geyser eruption in all its grandeur. By
its contact with the atmosphere the water is cooled, falls
back into the basin, sinks into the tube through which it
gradually rises again, and finally fills the basin. The detona-
tions are heard at iztervals, and ebullitions observed ; but
not until the temperature of the water in the tube has once
more nearly attained its boiling point is the lifting of the col-
umn able to produce an eraption.

«In the regularly formed tube the waterno where quite at-
tains the boiling point. In the canals which feed the tube,
the steam which causes the detonation and lifting of the col-
amn must therefore be formed. These canalsare in fact noth-
ing more than the irregular continuation of the tube itself.
The tube is therefore the sole and sufficient cause of the erup-
tions. Its sufficiency was experimentally shown during the
lecture. A tube of galvanized iron six feet long was sur-
rounded by a basin ; a fire was placed underneath and one
near its center to imitate the lateral heating of the Geyser
tube. At intervals of five or six minutes throughout the lec-
ture eruptions took place ; the water was discharged into the
atmosphere, fell back into the basin, filled the tube, became
heated again, and was discharged as before.

“Sir George Mackenzie, it is well know, was the first to
introduce the idea of a subterranean cavern to account for the
phenomena of the Geyser. His hypothesis met with general
acceptance, and was even adopted undoubtingly by some of
those who accompanied Bunsen to Iceland. Tt is unnecessa-
ry to introduce the solid objections which might be urged
against this hypothesis, for the tube being proved sufficient,
the hypothetical cavern disappears with the necessity which
gave it birth.

“ A moment’s reflection will suggest to us that there must
be a limit to the' operations of the Geyser. When the tube
has reached such an altitude that the water in the depths be-
low, owing to the increased pressure, cannot attaiu its boiling
point, the eraptions of necessity cease. The spring, however,
continues to deposit its silica, and forms & laug or cistern.
Some of these in Iceland are of a depth of thirty or forty feet.
Their beauty is indescribable ; over the surface a light vapor
curls, in the depths the water is of the purest azure, and tints
with its own hue the fantastic inorustations on the cistern
walls ; while at the bottom is observed the mouth of the once
mighty Geyser. There are in Iceland traces of vast but now
extinct Geyser operations, Mounds are observed whose shafts
aro filled with rubbish, the water having forced o way under-
nenth and retired to other scenes of action. We have, in
fact, the Geyser in ite youth, manhood, and old age, and
denth, here presented to us: In its youth, as a gimple ther-
mal spring ; in its manhood, a8 the eruptive spring ; in its
old age, as the tranquil laug ; while its death is recorded
by the ruined shaft and mound, which testify the fact of its
once netive existence,

“ Noxt to the Great Geyser, the Strokkur is the most fam-
ous eruptive spring of Iceland. The depth of its tube is for-
ty-fonr foet, It is not, however, cylindrical, like that of the
Geyser, but funnel-shaped. At the mouth it is eight feet in
dinmeter, but it diminishes gradually, until near the conter
the diameter is only ten inches. By casting stones and peat
into the tube, and thus stopping it, eruptions can be forced,
which In point of hight often exceed those of the Great Gey-
sor. Its nction was illustrated experimentally in the lecture,
by stopping the galvanized iron tube before alluded toloose-
ly with u cork, After some time the cork was forced up, and
the pent-up heat converting itself suddenly into steam, the
water was cjected to u considerable hight; thus demonstrat.
ing that in this case the tube alone is the gufficient cause of
the phenomenon,™

Thoughout the lectures that have been hitherto given I
have had occasion to admire the attention and patience of my

younger hearcrs. My hearers are of different ages, but al
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though I have been® ooliged to mention cortain things that
could not porsibly be understood by the very young boys, and
to mention some elementary facts which were, perhaps, very
well understood by the older boys yet the young boys have
been patient when I spoka to the clder ones, and the clder
ones have been patient when 1 spoke to the younger boys ;
and for thia I feel very thankful. With reference to the pres.
ent lecture I have to address all the boys, especially tho elder
ones, for I have to explain a term or two very much used at
the present timé in connection with the subject of heat,

If you carry a pound of any substance whatever to a hight
of 772 fect above the earth's surface, and allow it to drop
down upon the earth from that hight, you always get the
same amount of heat generated, and that amount of heat
would be just sufficient—I mean neither more nor leas than
suflicient—to raise the temperature of one pound of water
one degree Fahrenheit. Thus, if you conceive a pound
woight falling from this great hight, 772 feet, and conceive
all the heat genersted by its colligion with the earth collected
together and put into a pound of water, that pound of water
would have its temperature elevated one degree. Now, by
proper means we can reverse this process, and by means of
heat we can lift the pound weight. If we lift the pound
weight to a hight of 772 feet, of course we should then be
pulling it, as it were, away from the earth which attracts it ;
and in order to lift this pound weight to that hight we should
consume—in fact, annihilate, desiroy—an amount of heat
equal to that which wounld raise a pound of water one degree
in temperature ; so that the amount of heat consumed in
Jifting the weight 772 feet is exactly equal to what is gener.
ated when the weight falls from a hight of 772 feet. Now,
if we lift one pound of matter one foot from the ground, a
certain term is employed. It is called “ ths foot-pound ;" and
if you lift a pound weight to 772 feet it is 772 foot-pounds ;
or if you lift 772 pounds to the hight of a foot you have 772
foot-pounds. Now, this quantity of 772 foot-pounds, which
would raise the temperature of a pound of water one degree,
is termed “ the mechanical equavalent of heat.”

In lifting a weight from the earth we are overcoming at-
traction of the earth, and in doing this we consume heat, if
heat be the agent which lifts the weight, Now, I have asked
you over and over agsain to figure the atoms of solid bodies
gsuch as this I hold in my hand. As a general rule, when
heat is communicated to a body the atows are forced asunder.
You know the enormous power and forceé with which these
atoms may attract each other, for I showed you that when an
iron bar was cooled the contractible force pulling together its
atoms—the mutual attraction of its atoms on cooling—was
gufficient to smash the steel bar which you saw broken in
front of the table. Now, we have among the atoms of bodies
pulling each other together an action substantially the same
as that which occurs when we separate the weight from the
earth. To this action we may give 2 name. Let us call this
work which occurs in & body *“ atomic work” if you like—
work done on the atoms. This work necessitates a consump-
tion of heat. Heat is consumed in this way ; and what I want
you now to bear in mind is that the amount of heat consumed
is very different indeed in different bodies ; and consequently
some bodies, in order to raise them one degree in temperature,
require more heat than others. In order to raise one pound
of the liquid metal mercury one degree in temperature a
certain amount of heat must be imparted to it. It would re-
quire thirty times that amount of heat to raise a pound of wa-
ter one degree in temperature. Water requires thirty times
the quantity of heat required by mercury, simply because the
work to be done Is & great deal more than that necessitated
in the case of mercury. Now, | want o show you what fol-
lows from this action. It would appear, in consequence of
this atomic work which I have been speaking of as if the
water had & power of storing up heat thirty times greater
than the power possessed by mercury ; and, indeed, formally
people thought that heat was something stored up, and they
called the amount of heat which it was needful to impart
as & body to raise its teruperature one degree its capacity
for heat,”" They looked at a body as a kind of vessel for
heat, and henco they used this term “ capacity for heat.” It
was found by experiment that the capacity for heat (as the
term went) was very different in different bodies : and the
amount of heat which a body
had stored up was determined
by what the l;ml.\' could do—
by the amount of ice or WILY
which it could melt

[ have here a vessol of hot oll

metal of different kinds, They
wre all equally hot at thep rm;
mt tme ; but you will find
hat these sphores of metal
aave voery different powers in
melting bodies, Thoey will be
dnced on a Hat piece of wax,
D(Fige. 1), and their hoat will
wi upon that
Some  will

plece of wax

force thelr way
This ball of copper will go
The tin will go partly through. The
blsmuth certainly will not go through, although it is just ns
Lot us the copper. Here \

through, and othors will not.

through the wax first

. 00, wo have s ball of lead which
8 not competant Lo melt its way through the wax., The ball
of iron will go through, Fere Iy o ball of zine: Ithink that

will go through ; but I am sure that the lesd and tn and

bismuth will not do so. [The balls of copper, iron, and zine

wlted thelr passage through the glab of wax. and foll to the

5\'"'““" one after the other. Th threo other balls did not

pariomate the wax ] This ilustrates the different amounts of

and in it T have spheres of

Seientific  dmerican,

same tompernture,
We must now go on considering the heat consumod ;

I must rapidly make a few experiments L

bodies asunder or changing thelr position.
romarkable cases of the consumption of heat occurs when »
body 18 caused to pass from the solid state to the Hquid,
Ilvr.u, A B (Fig. 2), I have a beautiful instrument [the thermo.
eloctrie pile], which has teen introduced to your attention
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before. It is a kind of thermometer, and I want to show you
how we can make use of this instrument for the purpose of
ascertaining whether weghave cold or heat. I cannot gointo
the full explanation of the thing; but if you observe the
needle, m n, of the galvano-meter, &, to which it is connected

heat possessed Ly theso bodies, although they are all at the | face o tho pile to rost against the bottle ;

| L0 |‘{\l|ﬂl':(}l:lr Iul.'.‘ (£ 'o;‘,p‘;f',' '“..!'.,r.. vOur p:,'p.‘ ' caAn causs
wtrative of the .lium!]‘.’o'-] in thnt dish n moment ago,
consumption of heat in this work of forcing tho particles of | in the flask

One of tho most | to solidify opposite the faco of the pile it will give out heat—

BOO [h‘o ]’l'll ' Illl 1!" "l‘? “"“‘”" comas t(l'ﬁllfllﬂ e,

by the wires, 1 w, you will see how wonderfully delicate the
instrament is, Itis more delicate than any thermome
ter whatever, I will turn the face of that instru.
ment towards me, or I will breathe against it, or ]
might allow any young philosopher present t«
breathe against it. The warmth of his breath would
at once make itself evident by causing that magnetic
needle to move. Now, as 1 breathe against this
pile, you observe that the red end of the needle comes
towards me. When the needle returns to its forme)
position and comes to rest, I will try the effect ol
cold upon the instrument, which, you will remem-
ber, is called a thermo-electric pile. (You see I can stop the ¢
needle by this other one.) I will now put a piece of this iceina
spoon, and on the cold spoon coming in contact with the face
of the pile you will see that the red end of the needle will
move towards yon, and away from me. Thus, in this instru-
ment we have the means of telling whether heat or cold has
been imparted. Wo now again bring the needle to rest.
And now we have made the acquaintance of this beautiful
instrument, I will proceed to experiment with it.

Here is a |

little flat basin, B, which I place upon the face of the plle,

thus ; and you observe that although that dish 'has been up
to the present time resting upon the table it has becomn a
little warm, and causes the red end of the needlo to move
towards me. But when I pour a little eold water into this
dish you see the suddenness of the movement of the red end
of the needle towards you. I will now warm this water by
dipping my finger into it, and after o time you will see that
the needls will come down in consequenco of the warmth im-
parted to it by my hand, and come back on the other side of
the middle line. [After a pause.|] You see that the needle |
now comes to my side, showing that the water is warmed by |
my finger. And now I might take sugar, or salt, or saltpeter,
which wounld be still better, and put a Iittle of the lm\\'\l\‘l'uf\

that r-nl![-vtt-r into the water,
liquefied; and on its melting the warmth of the water is con.
Now,
in making this exporiment | will confine myself to a particn-

That [m\\'tlvt would become .
sumed—is used up, and the water is thereby chilled,
lar substanco called sulphato of soda, You see that there is
now a very great deal ol hoat 'lllll-urh'-l to the water by my
finger and that the needlo comes vory much on my side of the
middle line, I will now pour Into the wator some powdered
sulphate of soda, and you find that the water immediately

becomes chilled by melting that sulphate of soda, This,

then, Is acopsumption of
heat by the act of liguefy
ing or melting the sulphate
of soda, | want now
muke another experiment
It in n very Instruotive one
[} want to show
voraso of the last experiment

you the re

Wheon dissolved m|||'||u(-- ol
soda I8 permitted to solidify
——hm‘nll\o'n'-lnl--)'4v|| got oul
of it the heat that was ex
pended in rendering It i
quid, 1 have in this flask,
B Fig. 4, some dissolved sul
plln(nnf soda. It was careful
ly molted lnst night, and has

beon carefully kept apart

from any thing which could disturb it. We will allow the
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and now I want

and | it to become crystallized sulphate of soda, like that which was

You will see the liguid

become moreand more opaque, and when it begins

the hoat that was "‘.'["'Y)']' d in Hl"llin(__' i!,nn(l you will then

I will now

open the neck of the flask, and throw a crystal of sulphate
of soda into the solution.
of the flask began to solidify from the top downwards,] You

[This was done, and the contents

now sea tlu- “q[“lplll]n(l ('r'\"-(n]liziDL! - “"‘l l!lﬁ moment ‘hnt

portion opposite the face of the pile becomes solid, heat will

be communicated to the face of the pile, and] we shall get a
deflection (s it is called) of the red end of the needle in the
direction in which I stand. [After a pause]—What I pre.
dicted was quite right. There wo get ont of the sulphate of
soda the heat that was expended in melting it. There is the
movement of the needle caused by the heat.

I might go on in this way,and show youn that when a body
is ovaporated you nlso get a very large amount of heat con.
sumed—used up—in order to evaporate it. In order to con-
vert a pound of water at 212° Fahrenheit into steam at 212°
Fahrenheit, an enormous amount of heat is required. It re.
quires as much heat as would raise 967 pounds of water 1°
Fahrenheit : and this heat is ingensible to the thermometer,
although it is so great. The reason that I employed a mix-
ture of ice and salt as a freezing mixture in a former exper-
iment, was that the action of the salt produces a liquefaction
of the ice, and on that liquefaction taking place & large
quantity of heat is consumed—so much that the temperature
of the liquid is reduced far below the temperature of the ice
itself. I am going to illustrate this point by the deyelop-
ment of cold by vaporization ; and if things go fairly I should

not wonder'if I could freeze water before your eyes by means
of its own evaporation. An experiment has been arranged
there for the purpose. Here are two bulbs, A and B, in this
apparatus (Fig. 5), and the water which was in one of them
has been frozen in this room sgince the lecture began. One
end of this has been placed in a freezing mixture far away
from the bulb where the water is frozen. This instrument
is called a “cryophorus,” or ice carrier. Water was placed
in one bulb, and the air was taken from the interior of the
instrument, The other bulb was placed in a freezing mix.
ture, and as the vapor came over from the water it was con.
densed by the freezing mixture, and the vaporization which
took place has been sufficient to freeze the water.

So much, then, for the heat consumed in causing a body to
paes from the liqunid state to the state of vapor. I have on
the table varions substances which would enable me to illus.
trate this in a very satis'actory mannee. For instance I will
take a little alcohol, and warm it by placing my finger in it,
thus. I seo there is a great amouant of heat in the face of the
pile. Ihave no doubt that the evaporization will very soon

cause the end of the needle to come down : or if I take n sub-

stance that can vaporize more rapidly than alecohol—this

substance, ether—it would not take an instant in order to

overcome the heat which is the cause of that deflection, 1
will cause evaporation to go on a little more quickly, and if
the needlo be not held fast by some accident we shall soon
find the heat which causes tho present large amount of de
flection entirely abolished, and the needle will move down .,

now you see tho needle comes back. We get an enormous

amwonnt of cold by the evaporation of ether, so much that we

| can Ninil)‘ freeze water by it.

Improved Electrical
John T, Rich, of Phlladelphia, Pa,, has Iatoly patented the
following :—

Procoess of Gonerating Gasos,

A gus rotort heated by a furnace is employed. This retort
is Intended to be filled with tluid hydrocarbon. The fluids
are caused to flow toward the center of the roetort thmugh
the spaces formed by a volute partition, and being thus ex-
posed to the aotion of the heat, thoy are ovaporated. The
vapor rises through a pipe, which terminates in a cone. A
steamplpo terminates In said cone, as does also an atmospherie
nlr ldlw.

The operation of the apparatusis as follows: By the action
of particles of stoam mingled with globules of water, com.
monly called weot steam, upon the sides of the cone, electricl-
ty is genemted, the amounnt of which may be Increased, ac-
cording to well known principles, by making the cone of hurd
wood, and also by causing the jet of steam to impinge upon u
This
jot of steam, passing through the apex of the cone, carries
with it the gas or vapors from the retort, and the electricity
ponerated by the jet of steam acts upon the atmospheric alr
admitted throngh the pipe, sotting froe & portion of the oxy-
gen, the ni!rnu--n, l)llilil)“ with part of the OXygeon, {anﬂng
nitric acld,  After the gases or vapors passing from the rotort
sre thus mingled with the oxygen, they are carried through
water, which takes up the steam which has not been decom-

posed, and the nitrie ueld, thus forming s permanent gas not
subject 1o condensation,

brush of points or by using a cone of ground glass,

Tho use of & rotort may be dispensed with, and oxygen

P ——_—
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gas be generated alone, wlich may be employed for chemieal | around A, makes ono revolution on its own nxifs. Tho other
distillation, for the desulphurization of ores, and other suita- | movements made by B—1. ¢., those not made on I8 OWD AX1E—

ble purposes,

e
THE WHEEL QUESTION.

W. 1. 1. was one of the carliest to send us a model illus-
trative of the views of the two revolution philosophers ; but
when the engraving of the model was ready we found that

need not be here noticed.

Mpssns, Eprmors :—I submit another style of proof from
any yet advancod in support of the “dual theory.”” It has
been effective among tho “oneists "' of my nequaintance, and
I hope it will answer ns well with you.

A wheel, say three feet in circumference, rolled threo feet
on a plain surface, will mako exactly one revolution; but if

we lisd mialaid his‘ letter. Wo have tharefore :-)fe:.‘)b;:)ﬁg (ns in the problem) it I8 ALS0 required to make the circuit of an-
to delay the publication of the engraving unti 0 othor woheel, it must necessarily make another revplution to do

communicate with him.

g
!

Above is the view of his model. A is the fixed wheel,
ot on a fized disk, C; Bthe movable wheel, carried on a moy-
able disk, D, which is turned by button, . A long pointer, '
is attached to the ceater of the movable wheel, B. The axial
line of the movable wheel we have for the convenience of the
eye, enlarged into the form of the short pointer, @' > instead
of a pointer, a dotor other figure might be used. This
short pointer our correspondent wishes us to say, is not on
the model. B’ B” B" are the several positions of the mova-
ble wheel in passing around the fixed wheel. The following
is the letter of W.E. H:

Mgessgs. .Eprrons :—A whesl may properly be said to re-
volye on its axis, when each point in the circumfereace of
the wheel is successively in every direction from that axis;
1.., if the wheel is vertical each point of the circumference in
guccession is above, on one side, below the axis, on the
other side, and again above: if the wheel is horizontal each
point is successively east, south, west, north of the axis or in
reverse order. In the case before us, the spokes of the wheel
or en index placed upon it would point in order to all the
fizures on a large clock dial surrounding it. That this is the
true and only idea of a revolution, seems to me evident from a
simple illustration.

A wagon wheel is gaid by every one to revolve on its axis
(or axle if you choose) when the wagon is drawn forward.
Thias was your illustration on page 67 of the last volume.
Why “ revolve?” Because each point of the tire in succession
is above the axis on one side of it, below it, etc, The actual
path described by such point is a cycloid never returning in-
to itself. I give a disgram which will make this clear to un-

scientific readers.
\!

I refer, also, to Watt's sun-and-planet wheels, designed by
him to take the place of a crank and in the use of which he
mentions as an advantage, the fact *“ that one stroke of the
engine produces two strokes of the wheel, while with a crank,
one stroke of the engine gives but one revolution to the
wheel” 1 regard this device of Watt's as the converse, go
to speak, of the question under consideration.

Referring to the engraving I take this ground : 1st, That
the long index shows clearly that the movable wheel makes
two revolutions while rolling round the fixed wheel. 2d. That
the short index, If it shows anything, shows that the bearing
(not axis) of the movable wheel makes one revolution. 3d. That
the two revolutions of the movable wheel are made on the
bearing, the ventral line of which is the axis. I add also the
suggestion prompted by the addition of the second index that
the question is not how many more revolutions the wheel
makes than its axis, but how many it makes on the axis.

W. E. H.

We have understood W. E. H. to be among those who
maintain that a movable wheel makes two revolutions on its
own axis in rolling once around a fixed wheel of the same
diameter. But he does not positively state 8o in the above
explanation. He says, 1st. that the movable wheel mokes
two revolutions, Does he mean on its own axis, or around
the axis of the fixed wheel, or what 7 24, Ho says that the
bearing (not axis) of the mnvable wheel makes one revolation,
8d. Hemays that two revolutions of the movable wheal are made
on the bearing, (not sxis,) Our correspondent has not clearly

answered the question which he correctly propounds in the
concluding sentence of his letter.

Whether the axis of B rotates or not,its position is changed
by the passage of B around A. Ope position of the axis ix
Indicated at @', another st a"”, another at ¢'”, and another at
@"’. By observing these positions, snd the movement of
the wheel, B, in respect to them, ns Indieated by the long
pointer, it will be seen that the wheel, B in passing once

it, otherwise there is no difference between o plane and a

circle.
Again, I have two movable wheels of the same gize hung

side by side, thus—

I find, in turning them toward each otherat equal speed, that
it takes just one revolution of eack wheel to bring the poirts,
1, 1, again together ; consequently, if one was stationary, it
would take just two revolutions of the other aronnd it to
bring about the same result. Be kind enough to show the
fallacy of thess two propositions, or surrender at once to the
victorious  dualists,” F. L. B.

Boston, Mass.

We think there may be a difference between a plane and &
curve, whether the wheel makes a second revolution or not.
Because two wheels of the same gize each revolve once in re-
turning to a given point, it does not consequently follow that
if one wheel were fixed, the other wheel would have to re-
volve twice around the fixed wheel in order to reach the
starting point.

a shaft produced by one revolution of the movable wheel.

revolution of the movable wheel. Also a model which the
senders think shows two revolutions of the movable wheel
when a rod is set in a particalar way, and one revolution
when set in another way. We have also received a variety
of novel diagrams upon the subject, one of which showa how
four revolutions of a shaft attached to the axisof a movable
wheel may be produced by one revolution of the wheel upon
its axis. We shall shortly present diagrams of gome of these
devices,

—D >
Composition Fuel,

The mixture of tar, coal dust, sawdust, tan bark, peat, and
other inflammable refuse stuff, and the pressing of the same
into blocks, for the purposes of fuel, is very common, and sev-
eral patents have been issned for variations of such mixtures.
Washington Stickney, and Nathan B. Chase, of Lockport, N.
Y, have lately obtained one of these patents, and they say :
“The coal consists of screenings and other fine portions,
which accnmulate in great abundance in coal yards, and
hitherto have been considered comparatively valueless. The
tan bark used (commonly called spent tan bark) iz also com-
paratively useless and very abundant. These, with other in.
gredients, hitherto considered of little or no value, are 8o com
bined as to form a cheap and convenient fuel,and may be
compressed, by mechanical power, into blocks convenient for
use. The coal tar cements the whole, making a =olid mass,
which may be readily ignited, and is well adapted for com-
mon fuel, especially for summer uge,
“The above ingredients are combined in the following pro-
portions, to wit: Coal, 3 parts; tan bark, 2 parts; sawdust,
2 parts; peat, or other fine woody or vegetable matter, 1
part, conl tar or pitch, 1 part, or suflicient to cement the
whole; or they may be combined in a greater or less propor-
tion of either, securing substantially the same result, The
whole mass may be casily ignited with shavings or paper,

benzine and a mateh.”

—0 > -
Richardson’s FProcoess for Making Steel,

Many of the puddling furnaces of Great Britain have Iately
been improved by the addition of an apparatus for blowing
air into them, resembling that used by Bessemer in making
steel directly from the ore. The application of the improve-
ment requires no alteration in the form of the common pud-
dling furnnce, for it does not essentinlly change the old method
of puddling ; but by introducing air through the iron rake or
rnbble used to stir the metal it reduces in quality or duration
one particular stage of the process, Instend of numorons
small holes in the blast pipe or tubular rabble, to subdivide
the ocurrent of alr, there is one broad slit or rm:.tm'luulnr
opening about hall an inch wide, and three or four inches
long, which is more casily kept froe from slag. T'wo or three
tubular rabbles are fitted to each furnace, to be used alter
nately, In order to prevent over-heating, Each one is con.
neated to the nir receiver by long flex!ble tabos of india-rubber.
The air is torned on belore the rabble Is introduced, and ro-
malns on until it Is withdrawn, in order to prevent the
narrow aperture from being choked by cinders, By means ol
the blast rabble the time occupied in bringing the molten
iron to a “boil ” hoas been reduced from 80 or 40 minutes to

We have received a model which shows two revoiutions of

Also 2 model which shows one revolution of a shaft by one

or more readily by the application of a small quantity of

10. At the beginning of the operation the sparks thrown off
indiento that eilica is being geparated from the mass, and as
goon a# the flame is clear the tubular rabble is withdrawn
and the common rabble is substituted. A number of experi-
ments have demonstrated that the whole process from the
time an ordinary fornece is firet charged until the maes is
finished does not consume more than one hour and a
quarter. The quality of the material produced is said to be
superior, and in no cage thus far has there been any failure
to procuce the desired results,

MANUFACTURING, MINING, AND RAILROAD ITEMS,

From a recent report of the Commissioner of the General Land Office, it
appears that the construction of raliroads In this country, sinco thelr firas
jutroduotion, hns been at the rate of o thonsand miles o year; that there are
now completed no less than 57,000 miles, and in courgo of construction 1550
miles ndditional, or more than one third the length of all the raliroads inthe
world. To azslst this wonderfol development, Government has contributed
ovor £184,000,000, and 800,000 acres of land, a

Sonth Pass City, the headquarfers of the last mining sengation, the Swees
water gold fleld. was first Iald out In October, 1947, [t has now clghty
houees and eight places of hasiness. Its popnlation ofipresent Isbat 200, but
it 1= confidently expected that next summer will witness the adyent of from
twenty to thirty thousand eager scarchiers for wealth, and that South Pasa
City will experlence a much more rapid and substantial growth than even
Cheyenne City.

There 18 now in course of manufacture at a leather beiting factory in this
city, what 15 sald to be the largest leather belt ever made, Tho width is 47
Inches; length, 100 feet; welght, 18,000 pounds and cox:, §2.000, It is com-
posed of triplicate Iayera ot leather, making s thickness of three quarters of
on inch, and cermonted and pressed so firmly together that it has the appear-
ance of one solid plece.

A bed of hematite fron ore has been digcovered at Sinking Spring, some
four miles from Reading, Pa. Parties have already sunk a sbaft, which
pnsses through a solid bed of ore twenty-six feet in dlameter.

From this city, via Philadelphia and Plttsburg, to Cheyenne City, atthe
base of the Rocky Mountains, a alstance of 1,917 miles, bat three changes of
cars are made, and five companles control the whole distance. Between
New York and New Orleans, 1,500 miles, there are ten different roads, while
between Now York and Charlest¥n, only 785 miles, there are also ten.

A rallroad project to unite the capitalof Mexico with the United States, by
n line along the Gulf coast, has been referred to a committee of the Mexican
Congress,

About four miles from the newly opened Japaness port of Hiogo, is quite
an extensive deposit of coal. The methods of working the mines are of the
most primitive description. Wherever the coal or shale has been seen
cropplng out from the hillside, a horizontal passage, rever more than twen-
ty-five feet long, bas been runin. The miners, crouched to the ground in
these burrows, with polnted hammers pick away at thesides, and very care-
fully sssort with their hands each little plece of coal obtalned, according to
its quallty, The Japanecse Government 15 not insensible to the ndvantages of
an impoved mode of working the coal of Hiogo,and it Is not impossible that
before long some more systematic plan will be introduced.

Scarcely inferlor in interest to Krupp’s mammoth establisbment, are the
great iron and steel works of Hoerde, employing 4,500 people. Here the iron
{s produced from the ore, and converted into castings of various Kinds, Into
fron and steel ralls, and into puddled %ecl sheets suited for a variety of por-
poses, ship-bullding among others, Most of the vessels bullt by one of the
largest firms in Liverpool are constructed entirely from steel plates made at
Horde.

The Memphis Bulletin says that the gold discoveries in the counties of
Polk and Seyier, Arkinsas, are still proceeding, while the Indications have
proved so encouraging, and so exciting has been the degree of snccess al-
ready nchieved, that the winter's snow and cold haa not been ablo W sas-
pend operations now la progross.

There are now about 12,000 miles of rallway open to travel In France.
Every line is remunerative, some paving original stockho lders from 20 to 25
per oent, and 1t {s clalmed that passengers are conveyed by them with more
regularity, safety, and comfort than elsewhere in Europe. Within eighty
yeoars, at the farthest, all these lines will haye reverted to the Government
and become practically public property.

M. Goudln, some years ago, made exceedingly hard Iron by combining it
with a small quantity of boron, It is now said that he has produced an
oqually hard material by combining fosed cast iron with phosphate of iron
and peroxyde of manganese. Tho mixture cannot be forged, but is easily
cast,

The Boston and Providence rajlroad are constructing a bridgoe from Indla
Polnt. over tho Seekonk river, on a plan which embraces somo new featurds,
The whole length of the brl tge 1a 876 foot, and the sapports in the river are
fron oylindors filled with wooden plles and concrete. Six of these eylinders
are six feot in dlameter, and concaln twelve piles, which wero driven lnto the
mud forty £ o, the oylinders being sunk ron foa., Iron oylioders filied with
conerete have been used before, but driving piles within them, and the com-
bining of wood and concrete is & now experiment.

Becent ADmervienn  and  Loveign  Latents.

Under this heading we shall publish weekly notes of some Qf tAe more prowv
stent Aome and foreign paienis.,

———

CorroX AXD fAY Prrss.—~William Rossell, Atlanta, Ga.~This lnvention
rolatos to that class of prosses in whick the power la app Led to the follow
block by revolving the pross box. The Improvement conssts ie working the
follow block upon two serew rods, Ina device for catslng the follow bloek to
adjuat itsolf, and o a device which onables the apparatus to ho used 88 o ata-
tonary or portadle press, and to be worked oither by rotating the pressbox,
upon & fixed wheel, or rotating the wheel whilo tho box I stationary.

RxrEnBion COAL SIuTH.~J ncod Heatherington, Bellaire, Ohfo. ~Thixin,
ventlon rolates to conl shutes whioh aroused on the banks ofA¥Y¥  andat
wharves, for discharging coal from cars Into steambosts and other vessols,
and consists in makiog them extonsible in order that they may be ndjusted
to vessels 1n Ulfferont positions, and st differont dlvtencos from the shore.

COMTINED BrEAM ExorNe ANXD Caxg Mint~John Moore, Madison, Tnd.—
Tuikinvention rolates to a ¢une mill, the frame of which 1aso constracted as
Lo bo susceptiblo of recelving such parta of a stoam engine, as wpulq bo
necessary to drive tho rollers of the mill; and also In so conatruoting the
s frame that tho rollers of the mill can be rosdily removed theretrom,
atd placed thereln, (o enable the steam rogine, which Is arranged in con
aoetion with saeh cane mill, 1 be uyed for thireshing wheat, driving & olr-
oular or 4 drag saw, aslingle or » lath machine, A straw or hay catter, &
grindingamiil ‘or corn, and for mpny other purposes.

CoMpINED SOREW WhRENOR AXD CLAW Hasyen~Eilts B Moeker, Eliza.
beth, N. Jo=This tovention consisis in combining & re"ew wronch with a
olaw bammer 1o snch a manner that the device may boe usel either In the
cupaoity of a claw baminer or o wronoh With as groat facility as If It weoro
mpde for elther purpose alone.

BERnrvE.—~W, Y. Siogleton, Springleld, T~This Invention relates to an
fmprovement o the construction of beehives, and has tor it object the
wintering of tho boes 1o u perfeot manner, Roeplog thom warm and dry, o
which end & thorough ventilation of the hive is oblalned, apd due provis
slon made for tho absorption of all molsiure.

Pusr.~Jas. Vaogho,and John Mageo, Galens, 11.~Thls invention consists
in & novel construction and arrspgomoent of the varlous parts composing

SRS

the pump, whereby great effeolivooys sud many advaniages are seoured,

BT e —

. e A g et Pdbeidr D eat N A MR 1L

s



Maren 7, 1868.)

¢
¥
ol

Seientific  Anmevicu,

e o— ~ — g

 Arracuing Huns To Axies—~Levi Adams, Amberst, Mass.—Thlalaven -
1ion telates o the manger of attaching hubs to axies. The object of this
“lnyention 14 to obtaln & good bearing for tho hub on (he arm, effeotanily
"l"‘m the escape of labiioating material from tho Arm, prevent the ad.
vent of dust between the box and arm, and admit of the wheet belnk readily
attachod 1o and derached from ta axlo.
| COMMINED STAMP AXD CANCELING DEVIOR~Joseph M. Berrot, Now York
clty.~1 bis Invention relates to a device Dy which revenue stamps may be
marked or printed, and eanceled, at the sama time. The lavention conalsts
10 APPIFIngE & cutting deyics (o the ordiniry hand stamp, in such » mannor
Whiat, when the face of the stamn 1 foroed down upon the revenoe stamp,
“and the latter printed with the pame of the party or firm canceling the
stamp, the catters applled to the hand stamp will porforate the revenue
stamp, and efectually canoel the same.

Litaz Resr—Ii. K.Smith, Norwich, Conn.~This lavention conststs 1n
%0 constructing tho nut (throngh which the scrow shaft works), for oarrying
Ao framo on which the bioek holding the lathe cutting ls arranged, as to
wove the tool toward or away (rom the article on which It 1a to sot, and
 that such nut, should tae screw w ork Joose, or play from elde to side, can
bo tghtenod up therein, Also, In s hanging the blook, holding the cuiting
o lathe 100], 1o A& frame—arranged to be moved forward to or backward
from tho work on which the t0o] 1s to operate—that such block can be lo.
clined elther more or less in & direction toward the work, as may be desired,

LoADING FImeanMs, AND Cantmipons yor tue Samn.—~S, 8. Rembert,
Memphis, Tenn. Invention rolates to double-barreiled bregohsloading
fire-arms, mote Inrly, and to cartridges for the same. It cousmsts o
W projection at the Breech end of the barrels, between (ho two, of such a
shapo in combdination with & corresponaingly shaped recess or noteh in tho
upper po rtion of the stock or dutt, that when such projection fiia in the

pald recess, tho barrels will be held secarely n position ‘while being dis
charged. Also, In s novel conncotion batween the trigger and guard, and
the barrels, in combination with hinglng the barrels Lo the buit or frame,
_whereby, by properly awinging such trigger guard, tho barrels can be
turown up and out of place for removinx or insertieg a cartridge, and
‘brought back Into position, ss mAy be desired. Also,in a cartridge case,
providid with » nipple in & novel and pecwfar manner, and a novel con
stracted uipple forthe cartridge case, Also, 1o asimplo attachment to the
gan barre(s for exteacting tho carteldgo cases therefrom, '

AXDMAL TETHER~Martin Leonard and Stephen C. Leonard, Oberlin, Ohlo,
—This favention relates 108 method of constracting tefhors, wheredy the
same aro rendered moro durable and horses moro effectuslly proventod
from Jumplag or breakiog down fences.

1s¥En Sore.—R. A, Webater, Sandisfield, Mass ~Tuls Invention relates to

are more cheaply made and moro durable, and are rendered imporvious to
water. Itconsists of one or more pleces of wood or veneers, s thin plece ot
wood, and a piece of folting or cloth, between which Is a thin layer of gutta
perchia or rubber, by the warming of which all the sevéral layers are firmly

STEAM GExxRATOR~—W. H. Thomas, Sacramento, Cal.—Thls invention re-
lates to an apparatus for heating water aud gonerating stesm for various
AFPARATDS YOB WoRKING WiNDLASsEs.—Forter Evarts, Madison, Conn,
~This Invention has tor its object to ao improve the constrnction of the appa
ratas for working a ship's or other windlass, that the operator can nstanta-
neoasly adjast it 10 oblaln Increased power or lncreased speed, as be may

BuniAl Casz~J.R.Hathaway, Westteld, N, Y.—This loveotion consists In
formiog the burisl caso of cast-iron plates, which are dovetalled and
grooved together,the Joints of which are secured and renderéd alr and
water tight by melted lead or otter equivalont metal,

PANXING MIiLL.—Stewast MeMillan, Fletcher, Ohlo~This invention re.
lates to an Improvement in the constraction and arrangement of faaning
mills for cleaning small gralnand sceds, and consists in building the maln
pide [rame of Cross bary, making it very cheap, light, and strong, and in
combining the rotary fan and the sleves 1o such s manner that they work
with great facility by means of a crank movement connection.

Porranre Cuaxper Croser.—Wm, J. Lyman, East Humpton, Mass.—This
favention relates to s new arrangemont whereby most of the advantages of
the real water closet are obtained, Iu the sick chamber as well as la chambers

and dwellings gererally.

Cuunx.~Dantel H. Carpenter, Hector, . Y., and Hiram L. Slaght, Lodl,
N.Y.~This ioveation relates to the method of constructing and operating
churns for dairy purposes, wherady the ordinary singlo or double dssher
barrel churn is operated with much less labor or exertion of strength than in
the ordisary manoer.

Fax VesriLvron.—i. B. Worth, Chicago, 11L.—=This Inveution has for its
ohject to Linprave the construction of the vontilator known as Grifith’s pat.
eat ventilator, 50 a8 to make It more effective sod satistactory ia operation.

ANIMAL TrAF ~James A. Sinclalr, Woodsfleld, Oblo.~The object of this
lnvention I8 to furnish an lmproved trap, 20 coustructed and arranged that
the rat, In seeking to reach the balt, shall cage himself, and in seeking to
escape, will operate mechanism by the action of which he will be killed and
thrown from the trap, leaving it set for the next rat.

. Macurxx yor Maxixe Prasr Bamrey, xro.—W. Rickard, Chicago, 11}~
X This invention b for ls object to furnish an improved machine for muking
' pear) barley, pearl wheat, splitting peas, remoying a part of the bran from
1 wheat betore making it lowo flour or farins, and otber similar purposes,
, which will do 1ts work galekly and well, and which will not be lable to get
Y out of order.

SEPARATOR BisvE~~Joseph Barker, Awhoy, IL~This invention relates to
& method of comtructing the sieves of fagnlog mills, whereby one king of
secds ls more perfectly separated from another, snd more eastly free thom-
selyvos from cinfl and refuse. It consists of u frame covered with wiro gaugoe
oo both sldes, A portion of the wire gauze on one end of the frame bolng
coarser; also, In the frame belng inclined at the back end of the rame,
whereby tho tamo cleans itselfl from chaff or rerase,

CorTox CULTIVATOR AXD Cuorrxn~Zioa Doolittle und A, M. Crowder,
Houstop Factory, Gs.~This luvention relates (o a davice for cultivating cot-
ton, scratoling the earth from the hills of the plants, removing weeds, 10,
thinning oot the plants and thrawing freah earth up to the wume, all belng
done slmulisnecusly, Or st one operation.

Hanxzsses.~Jobn J. Smokey, Natchex, Mlas.~This Inventlon relates to
the driving-roios of harnesses, and consiats In 80 arranging the driving reln
#4 10 give groat leverage to the driver over the anlmal, uod thus enable bim
10 eaxlly control It, without lrritation, but leaving It free to use 1ts utmost
speed, and In fact to encourage 1t 4o to do, while ot the same time the anlmal
can bo readily chocked by the driver.

Brumiye—~Danlel 8. Bear, Toledo, lows.~In tbhls Invention s beelive ia
constructed In two parts, and #0 that they may be readily separated whon-
over required, ang tue Nlled half of an oooupied bive upited to the empty
half of an unoccupied hive, and colonies of bees multiplied without the

natural process of awarming, and therefore without tho trouble, risk, aud
RODoyRnes of byying,

GRALY THREAuER —A. §, Whittemore, Willlmaatio, Conn.~This lnvontion
relatos 1o 8 wathod of constructing machioes 1or the threshing of graln by
hand or power, whereby the same Is more effectually done without unbind

Bg tho bundles, sud the steaw loft 1o better condition, 1t gonsista of a box
frame through whick are loogitudioal parallel wires, on which the gralu is
placed to be tirestiod, and also of wrms sttached to an axle rotating in sult-

able beariogs on pald frame, butween each palr of which are pivoted any
convealent pumber of falle,

BILK CLeaxun~W,G. Watson, Faterson, N. J.~This Invention relates (0
B device for cleaulng sllk while the samo bs belog wound on bobbins, aud
CODMAL Lo the use of borlaontal lustesd of vertleal guldes, whereby the

Iatersl motion of the (rend o4 1t s bolng wound spirally around the bobbin
s sCoonunodated,

amethod of construoting inner soles for boots or shoes, whereby the same

SOROLL BAW. 11, J. Camp, Marion, Ohlo.~This invention rolates to a new
manner of fatening, stralning, and gulding reciprocating scroll sawy, »o
that the sama will work with great oase, and can be operated with ine
groatest spoed without Jarring or gotting out of order,

SrEax Varve~Wm, Onl, Brookiyn, Oblo.~This invention rolates 1o w
method of construoting stoam engine valves, whereby they operato without
stieking from the unequal expanslon of the parts, and are more eanlly md-
Justed, and the wear from friction more economically provided sgalnat. It
constats of the combloation of & valve atem with oylindrical segmenis. or
yalves, and two wedges with an (nterme Hate koy,#o arranged o connection
with & sot serew that by foreing the key botween the wedges, the segments
or valves are drawn together, and the pressure agalnst the yalve casing re-
Heved.

SHAUKLE POR TR ILATYORM Bpmixas oy WAaoxs.~John Price, New
Yotk ¢ity.—~This Inventlon relates to a shackle or jolot by which tho ends of
the several parts comprising what are generally termed platform springs
are connectod together. Tue parts of theso springs are at present connected
by shiackles or joints which do not admit of any borizontal play of the Intter
and the spriogs are consequently subjected to cotslderable strain and lo-
Jury, the leaves of each part belng; frequently disengaged from the nibe
which keep them ln place. This invention Is designed to obviate this Aim-
culty by constracting & more flexible joint than hitl erto naod,

DrvIoE Fon Cnaxomxo Frup.—R. L. Nolwn, Mexico, N. Y.~This lnven-
tion relates Lo & device for ehanging the feed of saw wills or other sullable
mackives and conslsts In (he goneral combination of the doylces by which
tho dealred result 12 obtalned, also In & new manner of arranging tbhe gear
wheals and in & now method of moving the shifting gear and of throwloag io
gear with the dreiving and driven gears.

Car VexTinaron.—M. T. Hiteheock, Bpringfield, Mass.~This invention
rolates to a car ventilator in which aslidicg valye s employed which Is
moved by the wind to the rear ond of its case or shell In whatever direction
tho car may advance,

HeAT Deriscron.~Lewls Dowe sud Aruns C. Colton, Sycamorse, 1l—
This invention conslsts In arranging aser les of adjustable slats within the
drotwm or tube by which the current of heated alr and  gases from the fire or
alr chamber may be defiected and retarded i thelr course.and thereby com-
polled to pars with thelr contalned caloric.

PROTROTING HEELS 0¥ DooTs AND Snomrs.—John Fearn, Tompkinsville,
N. Y.—[his invention relates to an improved mode of applying a scrow to
thie heels of boots and shoes for the purpose of preventing them from wear-
1ng away unevenly, or more on one side than the other, and also to preyent
slipplng on joe where luble.

Pusr.~Taylor Chamberlin and T.Ellwood Garrett, Philadelphia, Pa.~This
fnvention relates 10 a method of constructing pumps whereby they are grest-
1y simplined in their parts and rendered more durable than those of ordinary
construction, and the Invention consists In a hollow shatt and platon, and in
the manner In which the eylinder Is constructed and the water dischmged
therefrom.

WELL-TUBING APPARATUS.—N, C, Clark, Low Moor, Iowa.~This Inveo-
tion bas for its object o improve the construction of well tubling, and the
manner in which It is Inserted in the ground so &s to make It raore reliable
and convenient in use,

Canntaox Jack—~Adam Myers, Van Wert, Ohlo~This invention bas for
{ts object to tmprove the construction of carriage Jacks 0 as to make them
more convenlont and effective in operation,

Can CovrLiyo.—John C.Heaton, Fitchburgh, Mich.—~Thls invention has
for {1s object to furnish a simple, strong, aad reliable car coupling which
shall be pelf-coupling, and sbhall have no spriogs to get out of qtder.

Conx Praxrer, Sowsn, Revorvixag Hanpow, aAxp CurnrivaTon.~—W.P.
Byler, Leavenworth, Kansas.—This tnventioa has for its object to furoiah an
improved machine for planting and cultivating corn, harrowlng ground, and
sowing and putting In grain, which shall bo simple in construction, effec-
tive in operation, and easily and quickly adjusted for one or the other of sald
uses.

frLEY Prow.~—Elins Lovee.—~This invention has for {ts objeot to furnish an
fmproved sulky plow, s0 constructed and arranged that it may be easily rals.
ed from and lowered into the ground, which will not be ralsed out of the
ground by the wheels passing over obstructions or rough places, and which
stiall be simple in construction and easlly adjusted torunat any required
depth.

Answers to Covvespondents.

CORRESPONDENTS who azrmm answers to their letters must, in
i Py s, e Gaataarin Ao s LLACRS M AAE T,
orma. 3 . m or
dress the correspondent by mail, ' =4

SPECIAL NOTE.—~Thix column ix dexigned for the peneral Interest and in
Atruction qf aur readers, not for 'gramuom Teplien to queations of a yure;y
buslness or sonal nature. We will sh wuch inguiries, h X
when paid for aa adeertisemets at 81 00 a Nne, under the Acad'qf“ﬂud-
ness and Personal.”

8™ All reference o back numbers should be by volume and page.
C. W. Y., of N. Y.—See reply to “ G. W. E..” in No. §, cur-

ront volume, SOIENTIFIO ANERICAN, as Lo the estimating of horse-power ol
engines.
J. W.B,of N. Y.—" Whatare the lightest liquids known

and the process of insnufacture ? Can water be made lghter by chiewical
means, and if so by what process ?'' The light products of potrolenm are
the lightest liguids known, They are separated from the heavier porticns
by distillation. Water can be made Ughterin the same way~—that s by
bolling. Itthen bocomes stohm which Is the yvapor of water, commonly
called, bot not properly, water. The addition of any chemlosls could only
Increnss Ita weight.

J, B. R, of N, Y.~ Will you, or some of your readers in-
form me the method of clearing cluder from the Ore briok of a hard coal
stove ? How can I loosen the tops of lamps Caastened with plaster of Parl™
Oystor shiella burned In the stove fOre,or chalk, or Hmestone will asslat in
dotaching ellnker. We know of no solvent for dried plaster of Paris,
Korosene or benzine will someotimes sofien It sumioiently 1o facilitnte ity
removal,

W. J. kL, of Mo~ If the air be extracted from a case or box
and an loclioed plane four feot in length, having & grade of one Inch o the
foot, be constructed within the box, will a ball run down the Incline with
groater yelooity than ifthe box contmined air?” A ball will voll or fall
faator 1o & yaouwm, s air offers o reslstance.

E. K. P, of N. Y.—"Is there any form of glass prism that
willidecompose & ray ol light into o perfeet elrele or ralnbow of the asven
colors lostead of tie ordinary oblong spectrum ?'' Yes, lot the prism be
beont or curvyed. Yor a perfcet eirclo use cOnYex lons,

J. B, 8., of Wis, wsks for the philosophy of the common ob-
servatdon that " it 100 cold o snow.' Wo Wil know that thy woeather
moderates on e Ml of suow, aud that our colest days succeod tho (all
LC4s o natural Iaw that bodles In pasing from the lguid (o the solld state
nlways Kive out wo mmount of Intent hent, Now snow s frosen vapor, snd
b Mts cinngo to tho alr from the Hguldto whe solid form, heat s Luparied Lo
the stiuosphere and 1 tompuratarg s Wnoressed. Slmilarly, when the
HHOW begina to mell, Itdraws from tho air lts latent heat netessary ih ordor

Lo tarn from the solid 1o the Bguld sste.
J. A, of Me.—~The origin  of amber is assigoed to o resin

which flowed from the runk of certaln trees which Honekshed 1o the tor.
tary porlod, Wo would refer you (o an artiold on amaee Aod meenehanm
publishied on page 10), Yol. XV,

G, J. L., of Conn.—Bituminous and anthracite coal differ in

that the former contaltus alarge amonnt of pitehy volatile substanows which
readily Jgoltes sod burn with smoke aod fame, 1o the latter theso wub.
stances by some meaus have been driven out, snd the remalader begug o

A. A. L., of Ind., ealls attention to a prevalent notion among
willers that a water wheel under the same head runs with 8 grester veo-
loaity o the night than In the dsytime, * If any explanation s l"w“"‘ﬁ
by the workmen, they sasert that the alr becomes heavier after sunset.
Wo have before us the observations on this very sabject made by Prof.
Claveland and publishied In the Journal of Scienee, He selected one One
day In Auguat, and at two o'clock, P, M,, the barometer standing at oo
inchos, the number of rovolutions of the wheo! was pinety-six in s minute,
At midaight the pressure of the atmosphere had increased seven-tundrodihs
of an 1och the temperature of the water being the same. the wheel wis
found to revolye precisely ninety-six times In & minute, showing the same
volocity s on the preceding noon, The workmen sdmitted the truth of
(he result but scemedto belleve that it would have been differant on s
cloudy night. This matter has been tally disoussed in previcoes volames of
this paper.

Business and  Lersonal,

TAe charge for insertion under thls head fs one dollar a line,

For Steam and Gas Fitters Tools,Machines for Hand or Pow-

er 10 Screw and Cut-«ff Gas pipe; stocks, digs, pipe, vises, Peace's adjust
able pipe tongs, address Camden Tool and Tabe Works Co., Camden, N.J.

Incrustations removed by Winans' Boiler Powder (11 Wall st.,
N. Y.), 12 years' use proves it réllable atid unlajurious,

Inventors and Patentees wishing to get small, light articles
manufactured for them in German Silver or Brasy, address Schofield Bro-
thers, Plalnville, Mo,

Manufacturers of Ditching Machines of from three to four
foet wide by same depth, address M. White, Jz,, Now Orleans.

County Rights to the Pew Hat Rack for sale. Address E. 8,
Blake, Pittsburgh, Pa

For Bogsom and Collar Plating Machines, Address W. H.
Tolburst, Troy. N. Y.

For Salo—A Valuable Patent Right for the State of New
York. For particalarscall onor address H. T. Smith, 183 Fullon street,

Brookiyn.
Two Valuable Rubber Patents, in the Stationery line, for
sale cheap. Address Wm. Buroet, P. 0. Box 2007, New York city.

Parties wishing to contract for first-class Brass and Compo-
sition Castings, please address Ridlon & Bond, P.O. Box 73, Biddeford, Me.

For best Post-Boring machines, or anything relating thereto,

address B, F. Mohr, Miflinturgh, Pa. N.B.~The whole Right for sale very
low.

Wanted—A good-2d-hand Engine for a side-wheel boat, 18 to
2%Inch bore by 42 to 48 Inch stroke. An upright with side connections pre-

ferred. Apply to Box 630, Sandusiy, Oulo, stating particulars. Also,a fire
box boiler to mateh,

EXTENSION NOTICES.

Fredericek G.Schaum, administrator of Frederick Schaum, deceased, of
Baltimore, Md., having petitioned for the extension of alpatent granted to
him the th day of April, 1834, for an improvement in glass furnaces, for
seven years from the expiration of sald patent, which takes place on the 25t
day of April, 1558, It 1s ordered that the sald petition be neard at the Patent
OMes on Mouday, the 15th day of April next.

Willlam Baxer, of Attica, N. Y., having petitioned for the extension of a
patent granted to him the 16th day of May, 185, and rotssued the 234 day
of Septembor, 1883, for an 1mprovemont in clap board Joints, 10r seven yoars
from the expiration of =aid patent, which takes place on the 16th day of May,
1568, It is ordered that the sald petition be heard at the Patent Office on
Monday, the 25th day of April nexs,

Albert Fink, of Loulsville, Ky., baving petitioned for the coxtenston of &
patent granted to him the % cay of May, 1584, for an improvement In
bridzes, for seven years trom the expiration of sald patent, which takes
placo on the 9th day of May, 1858, it s ordered that the sald petition be heard
at the Patent Office on Monday, the 25th day of April next.

Wm. H. Mltchel, of New York clty, having petitioned for the extension of
a patent granted o him the l6th day of May, 18534, (or an improvement In
machioery for composiog type,for seven years from the expiration of safd
patent, which takes place on the 16th day of May, 1568, It Is ordered that the
sald petition be heard at the Patent Oflice on Monday, the 27th day ot April
next.

Edward Brown, of Waterbury, Coun,, baviug petitioned for the extension
of a patent granted to blm the 16th day of May, 1551, for an improvement in
machines for muking hinges, for sevon yoars from the expiration of said
patent, which takes place onthe 16th day of May, 1553, 1t is ordered that the
sald petition be heard at the Patent Ofilce on Monday, the 27th day of April
next,

Ward Eaton, of New York city, haviog petitioned for the extension ol a
patent granted to hlm the 16th day of May, 1554, for an lmproveroont in ma-
obines for cutting glazier'points, for seven yoars from the expiration of sald
patent, whioh takea place on the 16th day of May, 1808, it is orderod that the
sald petition be heard at the Patent Ofioe ou Monday, the 27ta ¢ay of
April next,

i, J. La Mothe, of New York olty, having petitioned for the oxtension of
& patent granted to him the &th day of April, 1854, for an improvement In
rallroad cars, tor seven years from the expiration of sald patent, which
takes placo on the dth day of April, 1583, 18 s ordered that the sald petition
be teard at the Patent Otfice on Monday, tho 16th day of Mareh pext.

Ben). A. Lavender, of Hallfax N. C., and Kate Lowe, adminisirateix of
the estats of Heary Lowe, deceased, of Baltimore, Md., having petitioned for
Lhe extension Of a patent granted (o the sald Ben). A, Lavender and Henry
Lowo the 4th day of April, 184, for an mprovement in trealing cane Aber
for paper and other parposes, for seven years from the expiration of sald
patent, wilch fakes place on the ith day of Apeil, 1568, 1t Is ordered that the
uald potition be board at the Patont Offloe on Monday, the 16th day of March
noext,

Warren Gale, of Peakakill, N. Y., haviag petitioned for the extansion of a
patent granted to him the 10 day of Sepomber, 1584, for an luprovement
In straw cutters, fur sevon yoars from the expleaton of sald patont, which
takes placo on the 13ta day of Septewber, 1965, It 15 ordered that the sald
petition bebeard at the Patent Ofee on Monday, the #1 day of June next.

Elias Ingrahum, of Bristo), Conn., having petitionsd for the extension of a
patent granted 1o him the 3d day of December, 1961, for an lmprovement in
dosign (e 8 clock case, for seven years from tho expiration of sald patent
which Lakoa place 30 day of December, 15868, It 1 ordered that the sald petd
tion bo hioard at the Patent Oflce an Monday, the 3 day of October next.

-

NEW PUBLICATIONS,

Lrrrue Dornre Axo Oun Murval Friesp,

Two woro of Petersan's ohieap sdition of Dickens’ works just out. Price
Of Whe former 53 cents, of Wie latter 40 conts. An editton of the Waverley
novels W0 the same oheap sylo o8 Diokens' works has been commenced Uy
the same publlsiers. T, D, Peterson & Drothers, 908 Chestout & Pailasdelphia
a, » e

URATORY.

A nandsome Vo, volume, 0 pages, tnted paper, price '
and sucelnct exposttion of the rules and meihods of practice by wi
ness (u the expresslon of thought may be sequired, and an acoes

purer variety of carbon burns without smoke or fisme,

both Ly compellion aud Kesture, ¥ R, Wells, %9 Brosdway N.Y,

3
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. In the ordioary harness where two horses are connected ns
a span, or side by side, it is well known that the horso in.
olined to balk, as horses aro ordinarily harnessed, has really
an advantago over the willing horse.  He can refuse to draw
and not only keeps his breeching tight by his weight, but
compels his willing mate to pull the load and himself too.
In many cases tho balky horse is not maliciously inclined, but
is discoursged, and needs only an evidence of sympathy or an
exhibition of kKindness, or perhaps is ignorant and requires
instruction. All of these requis.
ites for the correction of obsti-
pate horses or the education of
unlearned animals appear to be
farnished by the device shown in
the engraving accompanying this
artiele,

It is simply a rod or polo of
wood curved at the front end and
securod tothat side of the harness
of the true horse next to the baiky
horse, The rod is fastened to the
thill strap, side buckle, and hames
of the true horse in such a wman.
ner that the curved ead shall pro-
jeet in front of the head of the
balky horse. A stout stmap with
snap hook or buckle at one end
is passed through the first bit
ring of the balky horse, under his
jaw through the opposite bit ring,
then back and fastened to the
first bit 1ing, thus sccuring the
horee's under jaw. The slack of
the strap is then fustened securely
to the curved end of the rod leav-
ing a length of from pine to fifteen
inches, more or less, from the bit
to end of the stick. A commwon
hitching strap is now tied to the
bit of the balky horse and to the
gide buckle of the true horse,
leavirg a foot or more play to the
former to prevent his plunging
too far forward when the attach-
ment is ready. Theaction of the
fast and loose bit and strap on
the under jaw of the balky horse
soon reduces him to the condition necessary for driving him.

When the attachment is to be used for a single horse it is
made longer and lighter than when for two horses, and is
fiattened to fit snugly the upper side of the right shaft of the
buggy, with two staples attached tothe rod, one near the
back end and one just forward of the usual hold-back iron on
the under side of the shaft. Corresponding staples are
affixed tothe under side of the shaft and by these and straps
the rod is firmly secured to the shaft bringing the curved
end to a point about one foot before the horse’s head. Inthis
end is set a little pulley and a line from the horse’s bridle,
attached a8 in the two-horse plan, passes
through the instrument and around the pul

BEEBEE'S PATENT FOR CURING BALKINES

Seientific  Amevican,

——

the blind entirely closed. This closing Is effected, when the

Fig. 1 is the blind partinlly raised as n ghade, and Fig, 2 | Manumeturing Stoel by the Use of Oxidizing Salts,

| Maron 7, 1868.

The Intest of the many inﬂ‘mw-nmnm in the steel manuo-

blind is down, by a lifting up of the inner or movable frame, | facture consequont upon the discovery of the Bessemer pro-
which is hinged by pivoted bars, seen in Fig. 2, to the station. | cess, in tho following invention of Mr, James Hargreaves,
ary frame. Small spring eatches on the sides of the mova- | which we find deseribed and commented upon in the colomns
ble frame may be made to lock into suitable recesses in the [ of 7he FEngineer :

window casing to retain it in place at any hight doesired,

“ Sevaral attempts have been made to use nitrates in con-

It is evident that this blind may be adjusted readily to any verting iron into steel by placing the substances below the
required position, opened, closed, or hold partinlly closed. | level of tho bath of molten metal, and thereby enusing the
1t will suit any form orsize of window, and does not interfere | oxygen of the other gases ovolved by the decomposition un

......

— > . - _— Y — —

with the use of draped curtains. It was patented through
the Scientific American Patent Agency Dec. 17, 1867, by
8. W. Shorey, who will reply to all communications in ref-
erence to territorial rights, ete, if addressed at Galesburg, Ill.
— < o

Preparation of Potash Dyes.

“I take yellow prussiate of potash, or the first erystallization,
and dissolve in hot water and make the solution to 20 deg.
by Baumé’s hydrometer, then pass a stream of chlorine gas
through the solution, but not more to be introduced than will

prevent precipitation, as may be tested by persulpbate of |

ley, back through the rings or terrets, thence = =
%0 the buggy, where it is g0 attached to the
dasher, or forward piece below the dasher,
that by means of a little lever with a pulley
in it, one third the distanoe from the bottom
end of the lever, it shall shorten the rein
double the distance the lever isdrawn at that
point.

Patented through the Secientific American
Patent Agency January 14, 1868, by W, W,
Beebee, whom address for further information
at Dubuque, Town,

Improved Window Blinds and Shades.

The Venitian blind has been so extensively
adopted in this country that it might almost
claim to be American. Whether used on the
inside or outside of the window, in coml ina-
tion with shades or cartains, it fulfills the ob-
Ject of precluding the sun’s rays and at the
same time admitting the air. It is not, how-
éver, always convenient to swing an outside
blind from the interior, and an inside one as
usually constructed is cumbersome.

The object of this invention is to simplify
the blind or to combine it and the shade in
ons device. It can be applied to cars and
steamboats 88 well ag houses, and being on.
tirely on the ingide can be readily operated.
The frame containing the device is of two

;e —_—

Iig. 1 Fig. 2
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der heat to pass up through
the metal. Experience, how-
ever, showed that the reactions
took place so rapidly and with
such force as to throw about
the metal, But Mr, Hargreaves
has fully comprehiended the
necessity for finding o remedy
for the too rapid decomposi-
tion of the ealts, The salt
taken by Mr. Hargreveas is
the nitrate of soda, on account
of its cheapness and high per-
ceniage or oxygen. The most
important function of the ni.
trate of soda would not, how-
ever, 80 much congist in its de.
carbonizing powers, s in its
being an agent ‘in removing
the metalloids, silicum, sul-
phur and phosphorous, and the
semi-metal arsenic, by forming
with them compounds of so-
dium :" the materials are placed
below the fused cast iron, and
the products of the decompo-
gition rise up through the
fused metal. By taking the
nitrate of soda, the quantity
of carbon to be removed can
be regulated at will by the
quantity of nitrate used, and
~ the alkaline residue would
-~ ‘gmive rise to the formation of
- silicate of soda, sulphide of
sodium, and phosphide of so.
diam.’

The first experiments were
instituted at the Widnes Foundery. On finding that the ox-
yzen from the nitrate of sods and the chlorates of potash
and soda are evolved so rapidly that it was dangerous st
once to pour the moiten iron upon them, the use of clay as
a diluent, and a retarder of the action of the chemicals oc-
curred to Mr. Hargreaves. Its successful action in this way,
in its turn suggested the substitution for it of hematite ore.
A cheap oxide of iron would thus, while diluting the action
of that oth-r chemical, offer an additional supply of oxygen
and an increased yield of metal. The nitrate of soda is there.
fore mixed with a portion of hematite in order to retard its

action, and the slightly moist paste thus com-

-

. , RN posed is pressed into the bottom of a vessel

lined with fire brick. This paste is then dried
into a solid block, either by means of the
heat left in the vessel after the last operation,
or specially produced. When dry, the molten
iron is pourad into the vessel, and the layers
of the composition scraped up. The high fer.
rostatic pressure soon carries portions into the
mass of molten metal, and the reactions take

place between them. The molten metal ap-

pears to boil, and a frothy slag, said to contain

¢ the impurities extracted from the iron,’ rises

to the top in company with some oxide of iron

and compounds of soda. The metal can then

be tapped out. In order to be enabled to ap-

ply the process of the puddling furnaee, and

thus employ established plant, he got over

the difficulty of the bottom of the puddling

furnace being too hot, and hence at once use-

lessly decomposing the ealt, by making the

converting materials into hard dry Dblocks.

Severel such blocks are successively pushed to

the bottom of the molten metal in furnace,

the products, of course, rising up as in the fixed

vessel, By this means it is said that the pud.

dling operation is shortened, with an attending

saving of labor and fuel : and, above all, that
the yield is better, from ‘the soda forming a

base which readily combines with the silicio
and phosphorie acids eliminated from the iron.’

parts, a fixed and a movable one, seated in the
window casing, the uprights of both parts
being recessed or grooved to receive the web.
bing which connects the slats and by which they are
ed. Thelr ends are connected to the webbi ng I)y.cordn or wirs
passing through holes in the edges of the slats and through the
webbing., A lifting cord runs through central holes in the
ends of the slats, one end being fastened unde
slat and the other puseing over rollers at the top of the
For convenience the two lines, one at each end, are combined
and connected toa tessel at one side, the combined cor
peseing over a grooved truck seated in the t'Up of one side of |
the movable frame, ns seen in Fig. 1, where the passngo of |

the lines over the top of the frame and thelr conzostion with |
the tassel are plainly shown.

SHOREY'S PATENT INSIDE WINDOW BLINDS,

suspend. | iron, when it is ready to be barreled for shipmoent or uso, | cent of nitrato and an equal weight of binoxide of mangn.

Mr., Hargreaves states that he can make re.
finod iron for puddling by tho use of about
threo por cent of nitrate and six per cent of
peroxide of iron; steel, by eight to ten per

w | In this mode of proparation a larger amount of chlorine s | nese ; and malleablo iron’ by eight por cent of nitrate and
retained which, in the preparation of red prassiate of potash, | twenty per cent of peroxide of iron, in each case iron with
I8 (llnnipntwl in the process of evaporation and exposure, : five per cont of earbon being used. The bulk of the ‘l.g
£ the lowar | This loss is by tho present new process avoided and by that |

produced is materinlly increased by tho presence of the sili.

!
framo, | means a great reduction In labor and cost i effected, and a | cate of soda,
superior articlo produced belng in value, as vellow prussinto |
s of potash, a saving of nearly soventy.five per cent, in red

- -
Nearect of belts, in oiling, “ taking up,” and their gen-

prussinto of potash, fifty per cont, One hundred pounds of | eral management, is a prolific source of expenso in manufae:
yellow prussiate of potash, or first crystillization, make four | tories and shops, The eyeo of the maoagor should often be
hundred pounds of the improved solution.” Patented by John

| “"."Uﬁl'h, San Franolseo, Cal, .

directed to the belts, their ranning, condition, ete. It will

| save time, expense, and trouble,

e
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CANDLES FOR CARS--THE KEROSENE SCARE.

For the same reason, we presume, that *“ misfortunes never
~ come singly,” and a striking exemplification of that old
~ adage, is the fact noticed by journalists and observing news-
paper readers, that certain months of the year are particularly

~ prolific of railroad casualties. The periodic return of this
 smash-up season, as it may be termed, is even predicted by
~ enterprising journalists, and it must, eo they affirm, like the
~ dog days, run through a certain course before it finally dies
4 ~ out. If, for causes beyond our ken, certain months of the
~ year are peculiarly favored in this respect, it is evident that
~ such a season is now upon us, for the record of the past few
~ months showsa long list of railway casuslties of all kinds
" and of all degrees of horror. Many of these accidents have
~ beenthe destruction of passenger cars by fire, and in some way
~ the pablic have become possessed with the idea that kerosene
* oil Jamps have in the majority of cases been the cause of
"~ these disasters. The papers bave been instrumental in dis
" seminating this belief, and behold, as the result, news reaches
T - us from all points that the managers of the leading railroads
~ oftheland have caused the removal of the lamps from all
.~ their cars, the popular substitute therefore, being the more
 primitive source of illumination—candles. Even Legislative

~ action has been taken in some States requiring, under a

~ heavy penalty, all companiés running roads through these
~ States to do likewise. We know that several railway-supply
~ establishments in this vicinity are overwhelmed with orders
. for car-candle burners. Now, if the oil lamps are really so
dangerous as represented, and no better substitute can be
found, then the sooner a return is made to the era of tallow
dips—or any improvement thereof—the better.

In the first accounts received of the Angola tragedy, ap-
peared a statement to thoe effect that the horrors of the disas-
ter were much increased, if not mostly caused, by the oil
from the broken lamps being ignited and seattered over the
vietime, When the actual facis in the case were made
known, it appeared that no kerosene was used in the cars,
but candles were employed in lighting them. Again: the
lamp which lately exploded in & car on the Frie road, an ex.
change assures us, was not filled with kerosene, but with a
mixed oil requiring a special construction of lamp for burn-
ing it. Last week we referred to the burning of the Pull.
man palace car, “ City of Chicago,” on the Chicago, Burling-
ton and Quinoy railroad. Since that brief account was writ-
ten, additional particulars have been received, from which it
appears that the affirmed cause of the fire was a merely sup-
positious one, the more probable explanation attributing its
origin to the over-heating of a stovepipe near the roofl, The
officers of the road now feel confident that the latter was the
true cause, yet they seem to have bocome affocted by the anti-
kerosens movement, and with a remarkable but unealled for
display of prudence,they have ordered all their pussenger cars
to be provided wigh candles. Although kerosene oil in this
case was not the casuse of the conflagration, yot, as it might
have been, the remaining palace cars are to bo refittod, and
all new ones will hereafter be furnished with candles,

It cannot be denied that the light furnished by kerosene
oll is superior in its illuminating power to any other equally
convenient source of artificial illumination, and it is equally
trae that with the exercise of s little care, inoxplosive olls can
be procured. If the roads would confine their purchasos to
such olls as will stand the commerciul fire test of 110°, not only
the best, but, under ordinary circumstances, an entirely safe
light for rallroad cars would be obtainable. Ax far as our own
experience extends, passenger cars are not sutliciently illumi-
nated. The tediousness of u rallrond journvy is groatly re-
loved by a cheerfully lighted car, but while under the pres-
ent armangement this consolation is rarely afforded the weary
travelor, the return to the use of sperm or whale oll, or
even worse still, candles, is & retrogade step, which should

a4 - . . » »
Seienfific  meviean.
not be taken until it can bo shown that some superior means

of lumination, equally safo, is not practicable.
- -

OBITUARY.--B8lR DAVID BREWSTEK,

This distinguished savant was born at Jedburgh, Scotland,
Deec. 11, 1781, and, at the time of his death, had reached the
advanced age of cighty-soven years, He was cducated for
the Church of Scotland, of which he became o licentiateo, nnd
in 1800 received from the University of Edinburgh the degree
of M.A. Eight years later he entered upon his literary carcor
s editor of the Edinburgh Fneyelopadia, s work that occupied
him wholly or mainly until 1830, His attention was first di-
rectod to the study of optics in 1808, and a work on “ New
Philosophical Instraments,” was published by him five years
subsequently. In 1819 he was instrumental in establishing
tho Kdinburgh Philosophical Jowrnal, and gometime after, the
Edinburgh Journol of Scienco, During the later years of his
life hie was one of the editors of the London and Edinburgh
Philosophical Magazine, and a voluniinous contributor to the
reviews, and to the transactions of various scientific bodies.
His special works, besides the one already mentioned, were a
“ Treatise on Optics,” one on “ The Kaleidoscope,” the * Let-

11 | tors on Natural Magic,” and “ Life of Sir Isase Newton.”

From his laborious investigations of the subject of Optics,

112 | the name of Sir David Browster will always be peculiarly

identified with this interesting branch of physical science.
Many of the most brilliant of modern discoveries in Optics
were made by him, and parlicularly are wo indebted to his
researches for a great part of our knowledge respecting that
most curious phenomena in gcience, the polarization of light.

15 | One of his earliest practical inventions was an illuminator for

lighthouses, the peculiarity of which was n lens constructed
out of successive segments of glass, The well.known toy,
the Kaleidoscope, one of the most original optical instruments
ever constructed, was of his own devising. It is said that the
gsensation it excited throughout the community, when first
brought out, was astonishing; and people were everywhere
seen, even at the street corners, looking at the pleasing won-
ders it revealed. During the space of three months over
200,000 of these instroments were sold in Paris and London.
The invention of the Stereoscope is an honor which he divided
with Prof. Wheatstone, but while the latter devised the re-
flecting stereoscope, the common or lenticular form was origi-
nated by Sir David himself,

To the labors of deceased we also owe numerous valuable facts
in thermotics and meteorology, resulting from his researches
on the mean temperature of the earth and the determination
of the isothermal lines. The philosopher had certainly no
reason to complain of the ingratitude of the world to its men
of science. In 1807 he was made a Doctor of Laws by the Uni-
versity of Aberdeen ; the next year obtained his Fellowship
in the Royal Society of Edinburgh; received the Copley
Medal of the Royal Society in 1815. and soon after became a
Fellow of that august body; in 1816 received a grand prize
from the French Institute, of which body he became a Foreign
Associate in 1849 ; in 1819 received the Rumford Medels from
the Royal Society; in 1831 he received a decoration from the
King of Hanover,and the next year was knighted by William
IV, At the time of his death be was a correspondent of the
Royal Academies of Russia, Prussia, Sweden, and other
countries, and & member of every scientific society of any im-
portance in Great Britain,

Not only for his great scientific attainments, but also for
his excellent qualities as a man was Sir David esteemed, and
his death, while it removes one from the foremost rank in
science, will be alike keenly felt in social circles,

— > —

Chemistry of FPaint,

Hitherto but very little attention has ever been given to the
above subject by our leading chemists, but a work has re-
cently appeared, published by the celebrated Duteh chemist,
Mulder, in which a vast amount of useful information on this
point is imparted, and much of the mystery connected with
the chemical action of the different paints iy satisfactorily ex-
plained. The starting point of his investigations was an in-
quiry as to the best material to protect iron from rust, The
result has been his rejection of all oil paints as unlikely to
answer the purpose, and his conclusion that coal tar contains
the best materials for a protecting coat. The author very
completely investigated the nature of paiot, and the chemical
changes involved in the drying of olls. As regards linseed
oll, we are told that the essentinl vonstituent is “ linolein,” a
compound of glycerin and linoleic acid. The latter body the
author could not obtain quite pure, but he dec’des that its
formuln is HO, C,, H,0,.  When exposed to alr linolele aeid
rapldly oxidizes, finst to “ linoxic neld,” n stioky body resem-
bling turpentine. On longer exposare, * linoxyn" is produced.
This Is » tough leathery substance, sharing, we may say,
many of the propertios of caoutchoue, It i soluble in the
sume menstron, and can bo valeanized like indiarubboer, It
is manufactured in considerable quantitips in this country,
and is the binding material used to consolidate emory wheels,
It forms also the surface of linoleum ecloth, According to
Mulder, there aro two linoxyns, the white and red ; the white
modifications become red on exposure to 80 Centigrade, and
tho red again turns white on exposure to sunlight, The
browning of white paint in dark places tho author nseribes
to the gradual change of white linoxyn into red. Oxidation
doos not end with the production of linoxyn. It still pro-
ceods to the complete docay of the materinl, as ls seon In very
old puint,

One useful result of Mulder's Inbor is & simple process for
proparing a good colorless drying oil. For this purpose it is
only necessary to bail linseed oil for two hours with threo per
cent of red lead, filter it, and then expose it to sunlight in

o — —— —
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largo shallow vessels, frequently renewing the air above.
Another result is a denial of the existence of albuminous and
gummy matter in linseed oil, to which are ascribed the slow-
ness of drying of unboiled olls. For these matters Mulder
gearched in vain, and at last came to the conclusion that they
had no existence, Oxides and acotates of lead, he tells us,
act ns driers, not by precipitating slbuminous matters, but by
forming a little linoleate of lead, which rapidly oxidizes and

communicates its netivity to the ofl,
<> —

Cast=steec]l Rollers,

The use of steel in the manufacture of steam boilers Is of
comparatively recent date, and the relative ndvantages, if
any, over ordinary iron boilers, excopt on the score of their
less weight, has hardly yet been satisfactorily determined.
We have beforo us perhaps tie latest information bearing on
this subject, being the results of an important series of ex-
periments made recently st the rolling mills of Messrs, Funk
& Elbers, of Hagan, Prussia, for the purpose of ascertaining
the respective evaporating power of the new compared with
the old style of boiler,

The two boilers experimented with were each five feet in
diameter, and thirty four feet long, constructed to stand five
atmospheres “ over” pressure. One was made of wrought
iron, and the other of soft cast steel. The thickness of the
gides in the cylindrical portions of the iron boiler was 050
of an inch, and of the cast-steel boiler (-33 of an inch. Each
boiler had a heating surface of 203 square feet, and twelve
gquare feet of surface, Both were new, and had never been
before heated. They were set alike in brickwork, one above
the other, but entirely geparated by masonry ; the gaseous
products of combustion passed through a single flue under-
neath each boiler, and passed directly into the same chimney.
At first both boilers were filled, and fires were kept under
them for several days in order to dry the brickwork, after
which the fires were extinguished and the boilers emptied
and cleaned. Each boiler then received exactly 712 cubic
feet of water at 95° Fah, temperature ; the man-holes were
closed, and the water was heated to the boiling point ; again
the fires were put out, and all the ashes and coals taken
away. From this point the boilers were fired afresh, and fed
with weighed fuel; the man-holes, hitherto kept closed,
were now opened to let the steam escape ; and the firing was
g0 woll regulated, by means of dampers, that the velocity of
the escaping steam—measured by List's Velocimeter—was
the same in each boiler. The temperature of the gases from
the fire was measured, at a point six feet from the rear end of
each boiler, by Gauntlett’s Pyrometer, and found to vary
from 644° to 784" Fah.

After consuming on each grate 3,150 pounds of coal of the
same quality, the cinders of which were burned over and
over again, the fires were put out, and the man-holes closed.
On the following day the remaining water of the boilers,
showing a temperature of 95°, was let out through the
emptying tube, situated at the lowest part of the boiler, and
measured by means of a hydrometer adapted to the tube.
Theiron boiler showed 887 cabie feet, and the steel boiler 331
cubic feet of the remaining feed water. Therefore the water
evaporated in the iron boiler was 712—387—3825 cubic feet,
or 20,065 pounds ; and that evaporated in the steel boiler was
712—331—381 cubic feet, or 28,528 pounds. Hence the evap-
orating capacity was proved to be 1720 per cent in favor of
the steel boiler, One pound of coal evaporated in the iron
boiler 6,350 pounds of water, and the steel boiler 7,467 pounds
of water at 212° Fah,

At the next trial the whole operation was performed in the
same manner, only the velocity of the escaping steam was
less. It resulted in showing 19°62 per cemt in favor of the
steel boiler. One pound of coal evaporated in the iron boiler
5,509 pounds, and in the steel boiler 7,008 pounds of water.

These two experiments were verified in the following man-
ner: To an equal quantity of feed water in each boiler an
equal volume of a strong solution of salt was added. After
stirring the water for some time, by means of long poles, and
bolling it with closed wan-holes, samples were taken out for
future analysis. In completing this experiment in which
equal quantities of fuel and water were used, further samples
were taken out. The analysis of the samples by Dr, List, of
Hagan, showed that in the iron boiler one quart of water con-
tained before evaporation 4,620 grammes of chloride of sodi.
um, and after, 5985 ; in the steel boiler one quart contaiaed
4871 grammes before, and 7,385 grammes of salt after ovap-
oration ; the iron boiler lost 3370 quarts, and the steel boiler
40'81 quarts of water, showing 20'85 per cent in favor of the
latter. Tho aversge percontage of these three exveriments
is 10°24 per cent In favor of the stoel boiler, which it will be

noted had n sholl 38 per cent thinner than that of the
wronght-iron boller,

— > P

Cotor oF THE CLoups.—The varied colors which the
clouds aesumae at various times ospecially at sunrise and sun.
sot, are oxplained by Mr, Sorley on the principle that the
clear transparent vapor of water absorbs more of the red rays
of light than of any other, while the lower strata of the ut-
mosphere offor more resistanco to the passage of the blue
tys. At suorise and sunset the lght of the sun has to pass
through about 200 miles of atmosphere within & mile of the
surfnoo of the earth in order to iNuminate s cloud a wile
from the ground, In passing through this great thickness
the blue 1ays are absorbed to a far greator oxtent than the
red, and much of the yollow is also removed. Hence clouds
thus Hluminated are red.  When the sun is highor above the
horizon, the yellow light passes more readily and the clouds
forent parts of the aky or ut difforent clovations often show

these various colors at the same thne.
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