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In treating puddled steel, raw steel. and puddled iron, for

the production of cast steel and homogeneous iron, the mate-

rial to be treated has usually been (at great expense) balled
and shingled to clear it from the cinder, and subsequently
generally rolled into bars, cut up in pieces, and remelted.
According to an invention recently patented by Mr. John
Gjers, of Middlesborough, when crude iron or refined iron is
caused through the action of iron cinder or other additional
matter to boil and to come to nature, the material is trans-
ferred under treatment from the puddling even before the
process of balling. By remelting or keeping fluid the mate-
ria), it is caused to separate from the cinder and to attain a
uniform quality ready to run into ingots. Thus Mr. Gjers
melts crude pig iron, or refined iron, or recarbonized puddled
iron, and works it in the usual way in a puddling furnace,
and causes it through the action of rich pure iron cinder or
other additional matter commonly used when making pud-
dled steel—such for instance as manganese and salt—to boil
and to come to nature in the manner adopted for making
puddled steel or puddled iron. At or before the stage called
top boil, just before the metal begins to thicken and to come
to nature, but before the stage when it is fit or ready for
balling up, the material under treatment is tapped with as
much of the cinder as cannot at this period of the process be
separated. It is transferred intoa receptacle, in a reverbera-
tory furnace on Siemens’ regenerative principle. It may also
be run on to the open hearth of a reverberatory gas turnace
which may be either on Siemens’ regenerative plan, or on the
blowpipe plan in which gas is used in conjunction with a hot
blast. The essential fea‘ure of the furnace to be employed
is that it should be capable of producing a temperature suffi-
ciently high to melt steel or homugeneous iron, and it is also
important that the flame should be capable of regulation to
either an oxidizing or a carbonizing flame.

Here, in the reverberatory furnace, Mr. Gjers allows the
transferred Metal in a flaid state to remain at rest for a length
of time, exposed to a neutral or to a carbonizing or an oxidiz-
ing heat, according as the crude steel metal requires more or
less decarbonizing ; the heat being sufficient to keep it per-
fectly fluid until the metal has thoroughly separated from the
cinder, which will float on the top, and until it has arrived
at the requisite point of carbonization to form the steel or
homogeneous iron which may now be tapped into ingot
molds.* Or the cinder msy first be tapped or removed, and
other flux (such as oxidesof iron and maoganese in the shape
of pure ores of those metals) may if necessary be added to
assist in decarbonizing and to protect the mecal. To the
metal may be added a certain quantity of either wrought or
crude iron, of the shape of spiegel iron or other matter
(manganiferous) so as to arrive at the point of carbonization
and temper desired.

As far as possible the process is regulated, so that the trans-
ference from the puddling furnace may be made at such a period
of the coming to nature, as will enable the metal after having
been made thoroughly fluid and remained so sufficiently long
to decarbonize in the reverberatory furnace, to be obtained
without addition of malleable iror or ore at the degree of car-
bonization desired. If the proper precautions are taken to boil
and to work the iron well in a suitable cinder in the puddling
furnace, it will generally be pure enough for steel. At the
last stage of fluidity, while it is yet fluid enough to run, and
just when it is about to congeal or come to nature, it still
contains about two per cent too much carbon. By tranefer-
ring and exposing it, for threé or four hours, in the reverber-
atory furnace in a liguid state to a neutral orslightly oxidiz-
ing flame under a cover of oxidizing cinder, this excess of
carbon gradually works off : and when it is worked down to
the point desired (which may be ascertained by testing sam-
ples), it is tapped into ingots. To temper and improve the
steel or homogeneous iron, in most cases, before tapping t he
metal, a small proportion of manganese in some of its com-
binations is added.

It has bern found beneficial to let the metal decarbonize to
an extent slightly below the deslreﬁ@cgme of carbonization
of the steel or homogeneous iron, nd then to improve and
recarbonize the metal by adding a small proportion of spiegel
iron, amounting to about 1 per cent of the whole. The car-
bon may, in some cases, be partly reduced by the addition of
wroughr iron, or, it may be, other malleable iron in asy form
containing less carbon than the desired steel. In practice, 1t
has been found advantageous for this purpose to make use of
scrap bars, blooms, or balls in a heated state, which are grad-
ually introduced and melted with the fluid metal tapped from
the puddling furnace. Insome cases, cast steel or homogene-
ous iron is made by using ordinary puddle balls in combina-
tion with the fluid metal tapped from the puddling furnace,
for which purpose it is found convenient to partially tap or
transfer the contents of the puddling furnace just before the
metal comes to nature, and to allow one half, less or more, of
its contents t¢ run into the reverberatory melting furnace.
The rest may be allowed to continue working in the pud.
dling furnace until it has thoroughly come to nature, and
has become malleable, and the cinder has dropped, when it
may be trauvsferred either by shovels or in lumps and added
to the fluid metal, previously tapped from the puddling fur-
nace, on to the hearth of the reverberatory melting furnace.

The*whole of the metal thus mixed, atter being thorough-
ly fluided and brought to the desired point of carbonizatinn
in the reverberatory steel melting furnace, may then be run
into ingots. Or four or more puddling furnaces muy be em-
employed to one melting furnace, and the entire contents of
one’or several of the puddling fornaces may be transferred
before the period of coming to nature, while yet fluid, and

the contents of the remaining furnaces may be transferred
after the contents have got into nature ; the enire contents
of the whole of the puddling furnaces may then be melted
together in the steel melting furnace. Oc the crude steel
metal tapped from the puddling furnace, atthe period named,
may, particularly whea it is desired to treat it in crucivles,
be run into moldsas flat cakes, which, being broken in pieces,
may be remelted in crucibles (or in the reverberatory fur-
nace), in conjunc'ion with malleable iron or with iron ore, to
orm steel.— The Mechanics' Mayasine.
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VERSIFICATION BY AN ANTIQUARIAN OF THE HINDOO
COSMOGENY OF THE TEN AVATARAS,

THEY BEING THE SACRED BOOKS AND TRADITIONS OF THE HINDOOS.

The Fish denotes the fatal day
When Earth beneath the w sters lay.

The Bull’s the emblem of the God
Who raised again the mighty clod.

The amphibious Reptile marks the time
When it began the shores to ¢ imb.

The Lion King and savage trains
Now roam the woods or graze the plains.

Next little Man begins his reign
O'er earth and sky and watery main.

Ram with ax then takes his stand,
Fells the thi:k forest—clears the land.

Ram with plow turns up the soil,
And teaches men for food to toil.

Ram with bow ’gainst tyrants fights,
And thus defends the people’s rights.

Budha for reformation came,
And formed a sect well known to fama.

When Kalki mounts h's milk-white steed,
Heaven, Earth, and all! will then recede.

According to the Hindoo theology the duration of the
universe consists of ten periods or Avataras, the first of which
is 432,000 vears, the second i8 2X432,000, the third 3X432,-
000, and so on, and the tenth of 10X432,000 years. And the
totul duration from creation to destruction will be 23,760 000
years. Now it is not a little singularthat the number 432 is
considered in the East as a sacred or mystic number, and was
so regarded by the ancient Chaldeans, E ryptiaus, and others
Again, if we add together the numbers 1, 2, 3, and 4, the sum
will be 10 (or the ten avataras). Again, the earth has four
magnetic poles, which revolve around the pole of the earth,
approzimately in the following periods: the firstin 1X43.
years; the second in 2X432, 864 years; the third in 3 X432,
or 1,296 years; and the fourth in 4X432,0r 1,728 years. The
least common multiple of these numbers is 5,184, which mul-
tiplied by the half of ten, gives 25,920 years, which is very
nearly the period that it takes the pole of the earth to revolve
around the pole of the ecliptic, which gives rise to the pre-
cession of the equinoxes. Hence we may infer that the an-
cients were acquainted with these grand phenomena. I will
now offer the following suggestioas as to why the number
432 and its multiples and sub-multiples were considered sacred
by theancients. The following table willexhibit in part my
explanation :

432=3X144=38X12?

864—=6X144—6X122
1296=9X144=9X12?
1728=12X144—=123

The number twelve is everywhere used in the Bible as a
sacred or mystic number. Hence we have the 12 sons of
Jacob, the 12 tribes of Israel, the 12 apostles of our Savior,
the ten commandments delivered to Moses which were com-
pleted by the Lord by adding two more to them, thus making
12 in all ; showing a completeness, a fullness, not represented
by any other number. Again, the dimensions of the most
holy altar in the temple of Solomon was four-square, and its
measure was 12X 12X4, And the molten sea was supported
by 12 oxen. The séventh chapter of Revelation says that
144,000 of the tribes of Israel were sealed with the seal of
the living G.d, and in the fourteenth chapter, that 144,000 of
the redeemed praised God before the 4 beasts and the elders,
and in the twenty-first chapter we find a deecription of the
New Jerusalem, whichis 4 square, has 12 gates, and the length
and breadth and the hight thereof are sll equal,and he found
the measure to be 12,000 furlongs. Then the contents must
be cube of 12,000, or 1,728,000,000,000. These analogies tend
to show why the ancients regarded the number 432 as sacred.
Again, the sacred tradition and prophecies of every race and
nation were doubtless dictated by extatics long before the art
of writing was invented. Is it to be supposed that their
prophecies and visions were lost? By no means. They
mapped them in the skies, among those fixed and unchange.
able stars which glitter in the heavens above—a record that
never changes and will last until time shall be no more. If we
castour eyes to the heavens we will see there illustrated the
foregoing beautiful lines. Who cannot see the univeraal
deluge when the earth was beneath the waters, in the water
bearer who is pourine out a flood 1n which the fish do swim
and the ship (Noah’s Ark) is tossed by its tumultuous waves.
These constellations are plainly mapped out. Again, the
raptile crawling-on the dry land is notbing more than the

serpent that tempted Eve, and is represented in the heavens:

by a great serpent which is pursuing a woman to devout her,
In the ancient charts she is represented with a child in her
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'arms and is flying into the wilderness. Is this not mother
Eve, and is it not typical of the flight of the Virgin into
Egypt, which is also strikingly told in the twelfth chapter of
Revelation? Then follows the animal kingdom, which is
also mentioned in our Bible, and they are represented in the
heavens by the constellations of the lion, the bear, the bull,
the goat, the horse, the dog, the sheep, thedove, the raven,
the swan, the eagle, the wolf, etc. At length Man appears
the master of creation. This is precisely in accord with our
Bible. And it was for this reason that the ancients repre-
sented a man as surrounded by the 12 signs of the zodiac,
each sign corresponding to one of his members. Wae see this
figure printed in our common almanacs, which is probably
older than the pyramids of Egvpt, and as ancient as theology
itself. Then Ram appears—“He fells the forest, tills the
ground.” (Ram is a Hindoo god, and his name is often found
in ancient history as an affix or a suffix to proper names, as
Ram-ises. Semi Ramis, etc.) This is doubtless an emblem of
Cain. He too is represented in the heavens by the constella-
tion of husbandman or Bootes, who is a cultivator of the
vine. He is represented as holding a club, emblematic of his
wicked dispoeition, for we are told that he slew his brother
Abel. Abel is also represented in the heavens by the con-
stellation of Auriga, who holds a kid in his arms. The posi-
tion of these two constellation in the heavenly sphere are so
nearly opposite each other that it is presumable that they
were 8o mapped out to show how different in character were
Cain and Abel, or in other words, good and evil. Then
“Ram with bow” is an emblem of both Nimrod and Sampson,
and are seen represented in the heavens by those beautiful
constellations Orion and Hercules. Then Budha appears as a
redeemer. Is this not another name for our Savior, who is
also represented in the ancient charts of the heavens by a
child in the arms of avirgin. And lastly, in the granddrama,
Kalki appears, “mounted on his milk white steed.” This
can be no other than the white horse mentioned in the sixth
chapter of Revelation, and called **Death on the pale borse.”
And again, in chapter xix., where the heavens are open«d and
a white horse appears, and his rider is called Faithful and
True. This is also represented in the heavens by the con-
stellation of Pegasus, on which Perseus rode to the rescue of
the princess Cassiopeia, who was chained to a rock and about
to be devoured by a great sea dragon. The first meridian of
the heavens passes only 6 min. 26 sec., or 1° 38’ 30"’ to the
eastward of the bright star Algeneb, one of the stars forming
the Square of Pegasus. Now the precession of the equinoxes
carries the first meridian to the eastward at the rate of about
583" per year; consequently Algeneb must have been o n that
meridian about 117 years ago. The square city spoken of in
Revelation is beautifully represented by the square of Pegas-
us. The first meridian has already entered that city, and is
gradually advancing towards the citadel, the heart of Pegasus,
which it will reach in about a thousand years. At the same
time that it pierces the heart of Pegasus it will also pass
through his rider, and then we may quote the prophecy of
the anciént avataras:

“ When Kalki mounts his milk-white steed
Heaven, Earth, and all! will then recede.”

Do we not see this illustrated before our eyes. Never has
mankind made so much progress as during the last one hun-
dred years (or since the first meridian entered into the square
city). Faithful and True is preparing the white horse—he
haus already one foot in the stirrup—he will soon mount his
milk-white steed. Kalki is beating the call to arms and
knocking atthe door of our hearts torouse us to action. The
cityof the New Jerusalem is being adorned for the marriage
with the brightest jewels of the minds aund intellects of men.
Her gates are standing ajar, and we can even now catch a
glimpse into the glorious city whose fame is described in
every sacred book ever written, and whose fair proportions
are seen in the heavens represented by the Sq uare of Pegasus.
Thus we see that our Bible, the ancient Avataras. and the
stars agree. And why should they not? Truth is one and
universal. And 1 feel sure that if we could read the internal
sense of all sacred books we would find them to agree per-
fectly. Itis manalone who perverts them.

W. P. BUCKNER.

et A —————— e
Center of Gravity in a Revolving Verttcal Wheel,
MESSES. EDITORS : —On behalf of the members of this Institute, I take the
liberty of asking you to say, through your able columns, wherher the en-
closed theory regarding a verrical wheel in motio is true ; and if 1t is true
whether it has now been introduced for tbe first time, as Mr.McCarroll of
thig city protesses himself to be the ®iscoverer of it.
' 0. J. SWEGLES,

President Buffulo Mechanics’ Institute.

/The theory and its attempted demonstration are given as
follows, by Mr. James O’Riordan in a communication to some
newspaper,the name of which our correspondent has withheld.

We have no recollection of seeing this theory before, but in
a paragraph attached to the slip containing the communica-
tion of Mr. O'Riordan, we finda statement thatit was formerly
submitted to us, and a charge that we treated the subject in
a way that seemed to show want of appreciation of its merits.
There is no doubt that we should have dismissed the subject
as unworthy serious discussion, had it come to us in the way
of ordinary correspondence. We would do so now had it
come from a private source, as we deem it of no practical
value, and we exceedingly dislike to cumber our pages with
purely theoretical discussion. We will however for this once
make an exception in favor of this communication, and en-
deavor to show the entire fallacy ot the doctriue, as therein
set forth,

MATTEAWAN, Aug. 34, 1868,
In reply to your query of the wheel, viz., ** Woether the weigbiof a verti
" cal wheel, when in motion, rests on the same Do11t as when in repose,”
It does not, The point on which the wejght rests—the center of gravity-—
| recedes trom the center and approaches nearer to the periphery of the ae-
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scending balf of the wheel, and the greater the velocity the nearer it ap-
proaches to it, hut can never reach to or bryond it.

Proof. When the wheel 18 at rest, and of uniform density, by the laws of
gravitation each particle of which it is comvosed is of equal weight. [luen
equilibrium is produced—tbe center of gravity coincides with the center of
the wheel—and on all rides there are equil momenta.

Now let us see whether such is the case when the wheel is in motion. Itis
evident that as the wheel revolves each particle has a tendency, owing to
centrifugal force, to fly off in tangents to the circles they describe. This
eventually would occur were it not for the attractions of cohesion and grav-
jtation; the former keeping the mass or particles of matter together, and the
latter drawing them towards the earth, and consequently giving them weight.

Again, a8 each particle revolves in succession from the lower to the upper
pointof the periphery, or through the ascending half of the wheel, they lose
a portion of their weight equal to the centrifugal force given tothem in oppo-
sition to gravitation. Each particlehavingatendency to ly off in opposition
to gravitation at one bundred and seventy-nine different angles, which un-
doubtedly causes them to be relatively lighter than when at rest. While on
the contrary, as the particles revolve from top to bottom, or through the de-
scending balf, they have, in addition totheiroriginal weight (givenby gravi-
tation) when at rest, the centrifugal force given by the motion of the
wheel, which proves clearly that the descending portion of the wheel
ig actually beavier than the ascending half. So what the ascending half has
lost by motion,the descendinghalfhasgained to the same amount. And so0
topreserve thelaws of mechanics—equilibrium and momenta—the center of
gravity must partfrom the center of the wheeland approach the descending,
the heavier periphery leaving a number of its particles to the lighter side to
compensate for what it lost by centrifugal force.

As 1 have said, the greater the velocity the furtber the center of gravity
departs trom the center of the wheel, for the greater the centrifugal force
the greater the difference between the weights of the ascending and de-
scending parts of the wheel, and consequently the nearer it must approach
the heavier periphery to equalize this difference and to produce equilibri-
um. But as the wheel is retarded, or the velocity ceases, the center of £ravity
approaches nearer and nearer, till finally it coincides with the center of the
wheel, the motion ceases; then the wheelis at rest, and I will rest too.

iYours truly
JAMES O’RIORDAN.

This so-called proof is open to criticism, upon use of terms
as well as incorrect reasoning; but as we wish to discuss this
matter in a spirit of candor, and to avoid anything that
should seem like ridicule, we shall confine ourselves entirely
to the point at issue.

The reductio ad absurdum is a method of reasoning that has
been considereq,of great service in mathematical investiga-
tion, and is equally valuable in the determination of mechan-
ical principles. If, then, the theory that the center of gravity
in a vertical revolving wheel is moved from the center of rev-
olution towards the descending half. of the wheel, confiicts
with establiched facts, the thecory itself must be erromeous,
or the facts are no longer to be considered as facts. Nothing
in mechanics, however, has been more surely established than
the facts with which this theory conflicts, and as facts are
dearer to us thanany theory, however plausible, we are per-
force compelled to deny the truth of the proposition in
question.

By this theory one side of a vertical wheel, when revolv-
ing, is always heavier than the other side, provided the wheel
be balanccd when at rest. This being admitted, of course
the centre of gravity is always outside the center of revolu-
tion ; and as long as the wheol revolves in one direction, it is
always on the same side of the center of revolution. Like
causes always produce like effects. The shifting of the cen-
ter ot gravity, outside the center of revolution, will, when a
wheel is at rest, cause it to turn, provided the increased
weight of one side, aided by the diminished weight of the
other side, is sufficient to overcome the friction of its bear
ings. If this is constantly kept up, the wheel will constantly
turn with increasing velocity, until it reaches the maximum
velocity that can result from the given loading of one side.
This occurs upon the common overshot water-wheel, the mo-
tion of which is kept up by constantly keeping the centér of
gravity outside the center of revolution upon one side in the
continuous application of a weight of water to, and the dis-
charging it from, that side. Ina heavy wheel aslight change
of the center of gravity to one side of the center of revolu-
tion is suflicient to turn it if nicely balanced. We were once
employed to balance cylinders weighing 300 pounds each, in-
tended to revolve 1,200 times per minute. With this speed
the balancing had to be performed with the utmost nicety,
and the bearings were so constructed for the purpose of ac-
curacy, that the friction was the slightest possible. A differ-
ence of 1wo ounces between the sides of these cylinders was
sufficlent to render them useless, and in balancing the weight
of a tenpenny nail would set one of them in motion. Now
these nicely balanced cylinders. according to the above
theory, ought to have been perpetual motions. The weight
of a nail would turn them, and it would be difficult to con
ceive of a shiftihg of the center of gravity so slight that it
would make a less difference in weight upon one side of a
wheel weighing 300 pounds than the weight of a single ten-
penny nail. These cylinders,when set in motion, after being
thus balanced, ought to have continued revolving for over
when the belts were run off; but they did not, they always
ceased moving as 8oon ag their momentum had been exhaust-
ed by friction. The geniuses who have heretofore expended
their time and money upon the problem of a perpetual mo-
tion, have—if this theory be correct—been altogether on the
wrong track. Instead of attempting to throw wheels con-
stantly out:of balance, they should bave endeavored to balance
them perfectly. We might, as the lawyers say, rest here,
but we will discuss the matter somewhat further, lest we
should again be accused of not fully appreciating the merits
of the case.

The error in the so-called proof of the theory, so positively
asserted, lies in the assumption that the centiifugal force acts
in opposition to the earth’s attraction on the ascending side of
the wheel and codperates with it upon the descending eide.
It is true,as Mr. O’Riordan atﬁrms,zthat the centrifugal furceis
opposed by two forces, the attractions of gravitation and co-
hesion ; but the attraction of gravitation which thus assists
cohesion is the gravitation of the particles of the wheel to-
wards its own center of gravity, and not the earth’s atiraction
upon those particles. The earth’s attraction upon the differ-

! feet of the earth.

ent parts of the wheel is the same except the difference which
results {rom variations in their distances from the earth’s cen-
ter, which may be left out of consideration as it does not af-
fect the present question ; and until motion should be in-
creased so that the wheel would be thrown to pieces, it would
not affect the motion of any of the parts, its entire force be-
ing concentrated upon the bearings and neutralized thereby.
Thus it gives equal weight to both sides of the wheel, provi-
ded the sides are symmetrical and homogeneous, and as it is
an established principle 1n pbysics that a force acts upon any
body without regard to its being at rest or in motion, the
earth’s attraction would not affect the center of gravity inthe
mass, which does not depend upon the earth’s attraction at
any time or in any condition. The center of gravityin a
mass is the point around which all the partsof the mass will,
in any position, balance themselves, and its position would be
the same were there no earth, or sun, or planets, and the ver-
tical revolving wheel had the infinitude of space all to itself.
It is true that the application of the earth’s attraction, is the
experimental test for determining the position of the center
of ;gravity in a mass, but it is no less true that the position of
the center of gravity is entirely independent of the influence
of any external attraction.—EDS.
_— ., -———————
Solar Heat—Ericsson’s Solar Engine.

Messrs. EDITORS :—Your correspondent, “ A,”” erroneously
éuppo;es that the subject of solar heat,as a mechanical mo-
tor, has not attracted due attention. Captain Ericsson at the
centennial celebiation of the University of Lund,in Sweden,
last spring, forwarded to that ancient institution essays relat-
ing to the sun, showing that perfect unitormity of the rota-
tion of the earth, is incompatible with solar influence and
that solar heat may be #o employed as to furnish an infinite
amount of motive power for practical purposes. As the first
part of the essay does not bear directly on the subje:t under
consideration, I will pass over its contents merely observing

that the philosophical faculty of the Swedish University at;

the centennial celebration alluded to, conferred on Captain
Ericsson the degree of Honorary Doctor of Philosophy. Be-
fore presenting to the readers of ths SCIENTIFIC AMERICAN a
translation of the latter part of the essay, it will be proper to
state that I have witnessed the operation of one of Erics-
son’s solar engines, to be actuated by atmospheric air heated
by the direct intervention of concentrated solar heat. Your
mechanical readers will be surprised on hearing that the
working piston of the model engine makes upward of 300
strokes per minute.

The simplicity and moderate cost of the means devised to
concentrate the solar heat are such that no practical difficul-
ties present themeselves to prevent the construction of solar
engines of any desirable power. Much might be expected
from the versatility of the constructor and his extraordinary
mechanical resource ; yet, the facility with which the radiant
heat of the sun may be collected and concentrated from acres
of surface, by the means contrived, will alike surprise and in-
terest the mechanical and commercial commuuity.

The following translation of the essential part of Captain
Ericsson’s communication to the pbilosophical faculty of
Lund, cannot fail to interest your readers:

“T have, of late years, spent much time and considerable
means on experiments to ascertain if the radiating heat of
the sun can be concentrated in such a manner as to render it
available for the production of motive power.

“ 8ir John Herschel’s and Mr. Poullet’s experiments relat-
ing to the radiating heat of the sun, although interesting,
are not satisfactory as they only deal with low temperatures,
showing how much ice may be me'ted, or what elevation of
temperature of water under the boiling point may be effected
ina given time on a given svrface. The purpose of my in-
vestigations and experiments, on the other hand, has been
to ascertain what amount of heat can be developed at the
high temperature obtained by concentrating the solar rays,
viz., bringing their power to bear on a reduced surface, and to
devise the most efficient means for effecting such a concen-
tration of the radiuting heat. Apart from these preparatory
experiments, I have also, at the commencement of the pres-
ent year, constructed three different motors which I term So-
lar Bngines. One of these i8 actuated by sieam formed by
the concentration of the heat of the solar rays, while the
other two are actuated by the expansive force of atmospheric
air heated directly by concentrated radiant heat. Time will
not permit, nor is it my purpose on the present occasion, to
present a description of these polar engines or the means
adopted for concentrating the radiant heat in order to obtain
the necessary high temperature. I will therefore limit my
essay to the consideration of the essential partjof the subject,
viz., the motive force itself. With regard to this,I have brief-
ly to state that my experiments show that, at the high tem-
perature requisite for steam engines and caloric engines, the
heating power of the sun on a surface 10 feet square will,
although in itself too feeble, evaporate, on an average, 489
cubic inches of water in the hour, by means of my mechani
cal contrivance for effecting the necessary concentration.
The importance of this result cannot be overestimated when

the presence of sufficient heat to develop a force capable of
lifting 35,000 pounds one foot high in a minute, thus exceed-
ing one horse power. As an incontrovertible evidence of the
capability ot the sun to develop a great amount of heat at
high temperatures, this result is probably of greater import-
ance than any other physical trath practically established.
“The mean distance from the center of the sun to the
earth being 21444 times greater than the radius of the
former, it will be found by squaring this sum, that one super-
ficial foot of the sun’s surface must heat 45,984 superficial
In other words, the sun on an equal sur-

© 1868 SCIENTIFIC AMERICAN, INC.

———

face throws off 45,984 times more heat than the ear'h re-
ceives, We are therefore enabled, on the strength of the
practical result now positively established, to infer, that an
area of 10 feet square on the sun’s surface develops heat
enough to actuate a steam engine, not a theoretical one wich
its small consumption, but a real steam engine of 45,984
horse power, demanding a consumgption of more than 100,000
pounds of coal every hour. Bat this estimate, based on the
evaporation effected by the concentrated radiant heat, is far
below the actual development of heat by the sun. Fully one
half of the heat conveyed by the solar rays is lost during
their passage through the atmosphere and through the ap.
paratus by which the temperature iselevated tothe necessary
high degree. The actual devolopment of heat, on the sup-
posed 10 feet square of the surface of the sun, will therefore
equal the amount of heat generated by the consumption of
200,000 pounds of coal per hour. Themind cannot conceive
the intensity which must accompany such an inordinate con-
sumption in so small a space. Still less can we form an idea
of the nature of the combustibles or their sufficiency, when
such an intense heat is perpetually kept up on the entire sur-
face of a globe the diameter of which is more than ahundred
times greater than that of the earth. But it is not my inten
tion on this occasion to lay before the philosophical faculty
my speculations regarding the properties of this wonderful
orb; I have only designed to discuss the question as to the
sufficiency of theradiant heat notwithstanding the enormous
distance, and the use we can make of 1t as a mechanical mo-
tor. The result of my experiments, as already stated, having
established the fact that without an inconvenient extension
of the mechanism which I have devised for concentrating
the radiant heat, sufficient power can be obtained for practi-
cal purposes, it will now be proper to point out what amount
of mechanical power may be obtained by occupying a Swe-
dish square mile with solar engines. Assume that one half
of the area is set aside for necessary roads, houses, etc., an
available area would remain of 18.000 x 36,000—648,000,000
superficial feet on which the radiant heat might be concen-
trated. My several experiments having shown that the con-
centration of the solar heat on 100 square feet of surface is
more than sufficient to develop a horse power, it follows that
64,800 engines, each of 100 horse power, may be kept in mo-
tion by the radiant heat of the sun on a Swedish square
mile,

“ Archimedes enthusiastically exclaimed that his favorite
device, the lever, had power enough to heave the earth out
of its path. It may be more truly ssid, that the concentra-
tion of the radiant heat of the sun furnishes sufficient force
to stop the earth in its course.

“1 cannot omit adverting to the insignificance of the dy-
namic energy which the entire exhaustion of our coal fields
would produce, compared with the incalculable amount of
force at our command, if we avail ourselves of the concen-
trated heat of the solar rays. Already Englishmen have esti-
mated the near apwroach of the time when the supply of coal
will end, although their mines, so to sprak, have just been
opened. A couple of thousand years, drops in the ocean of
time, will completely exhaust the coal fields of Europe un-
less, in the meantime, the heat of the sun be employed. It
is true, that the solar heat is often prevented from reaching
the earth. On the other hand, the skillful engineer knows
many ways of laying up a supply when the sky is clear and
that great store house is opened where the fuel may be ob-
tained free of cost and transporiation. At the same time a
great portion of our planet enjoys perpetual suvshine. The
field therefore awaiting the applicution of the solar encine is
almost beyond computation, while the source of its poweris
boundless.

¢ Enough, I trust, has been said to enable the philosophical
faculty to judge of the importance of the subject; but who
can foresee what infiuence an ineshaustible motive power
will exercise on civilization and the capability of the earthto
supply the wuntsof ourrace?”’

The foregoing translation is sufficiently explenatory to
enable the reader to understand clearly the general features
of the subject. I will therefore merely add, that Captain
Ericsson is pushing the stupendous scheme with such vigor,
that, before the termination of the present season, bread will
be prepared from flour ground by the power of his solar en-
gine. Yours very respectfully,

C H. DELAMATER,
el —
Removing Chuck Cement from Lathe Work,

MEssrs. EDITORS :—I notice one of your correspondents
is troubled about removing the “ wax” or “lac” from his
work, after taking it from the lathe.

With an experience of many years, perhaps I can relieve
your correspondent of his trouble by giving him my method.
On removing the piece from the lathe, I warm it over a
spirit lamp, then tap it with a stiff brush, lightly ; the wax
will adhere to the brush. By repeating the operation, there
is but little left for the alcohol to do. If in a great hurry a
few seconds’ boiling in alcohol will remove the balance, or it

. can be put in alcohol, without boiling, a few minuates, while
we reflect that such an amount of evaporation demonstrates:

the time is employed on other parts of the watch, when the
piece is cleaned with ease. Hoping the above will benefit
some of my brother “chips,” I remain,

Eufaula, Ala. ’ 8. S. BARNABY.

—_——————————————————

PROF. GAMGEE has made a report to the effect that one-fifth
of the meat eaten in Great Britain, wbether beef, mutton,
veal, or lamb, is diseased. Prof Gerlach states that half the
meat consumed in Berlin is diseased. How about the United
States? The butchers in New York say the demand for beef
has largely diminishedin consequence of popular doubt upon

! this point.
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