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A RECENT PROJECTILE TRIAL,

A very interesting ballistic trial of an armor-pierc-

ing projectile took place on November 10, at Redding-
ton, Pa.

‘While great strides have been made in the develop-

ment and manufacture of armor and guns in this coun-

try of late, the subject of armor-piercing projectiles

stood the most severe tests and are considered the most
excellent in the world are those known as the Firminy
and the Holtzer, the balance of favor being with the
latter. They are both made in France.

In this country a number of steel makers have taken

jectiles, some having purchased the secret processes of
foreign makers.

been manufactured under the Wheeler process, by the
Sterling Steel Works, at Demmler, Pa. This projectile
had been tested by the government officials at Indian
Head Proving Grounds, Maryland. There it was fired
from asix inch breech-loading rifle at a six inch nickel-
steel armor plate. It penetrated the plate and wood
backing of thirty-six inches and embedded itself in the
earth bank behind the target. Afterrecovery, it was
found to be in perfect condition. It had been so little
linjured and distorted that it could be and was pushed
"through the bore of the gun from which it was fired.
‘It had been upset or shortened a very small fraction of
an inch, and the diameter had been so slightly increas-
red that there was no danger of its sticking or jamming
in the bore of the gun.

It was then sent to Reddington, to Lieut. J. F.
Meigs, United States navy, who fired it again on No-

ond, firing at a soft nickel-steel plate of 14 inches thick-
ness. It penetrated the plate to a depth of 94 inches
and raised a front bulge of 214 inches in height and 16
inches in diameter. The shot hole was surrounded by
ia large combing wave fringe. The projectile rebound-
ied to the rear a distance of 125 yards, and two large
pieces of it were found. About one-twentieth of the
projectile was lost, and no doubt that part was broken
jup into small fragments.
i The point and ogival head were in splendid condition
and were highly polished. The cylindrical part of the:
projectile had split longitudinally, one part remaining
intact with the ogival head, the other part detached.
The average projectile either breaks up or becomes
so distorted on the first fire at a modern armor plate
that it is useless ; but this one had passed, with very

its second firing did not break up badly. A number of ;
distinguished men witnessed the trial, among them
being Mr. G. W. Childs, of Philadelphia, and Baron
Von Leer. '
A —— - —

! THE COMET,

| SCIENTIFIC AMERICAN the earth will be on intimate
terms with a celestial visitor from far-off regions. For

; on November 26 and 27 it is calculated that Biela's

comet will be probably within one million miles of the
earth. This is about four times the distance of the|
moon, and about one hundredth of the distance of the
sun. The hair star or tress bearer, as its name *‘comet”
may be rendered, pursuing its orbit, will approach
our orbit at this remarkably small distance from
the earth, as distances are astronomically consider- |
ed. The chemist has analyzed meteorites, the petro-
grapher has examined their structure; their con-
stitution, and even shape, have been the objects of
much theorizing. We now may make the acquaint- |
ance of what is possibly a producer of meteorites. In!
meeting Biela's comet we may observe phenomena !
that will elucidate some of the perplexities of meteor-!
ites. The equal perplexities that hedge what we know,
of the nature of comets may alsobe diminished by this
meeting. i

For to-day we know little of comets.
distinctive features a head or nucleus and a tail.

They have as
The

57 | latter is of such excessive tenuity that although it may |

be conspicuous on the absolutely black background,
of the heavens, yet stars can shine with virtually un-,
diminished luster through a million miles of it. '

Sir Isaac Newton compared the brightness of a|
comet’s tail to that of the motes in a sunbeam an inch |
or two thick. Imagine this diffused through the vast
space filled by the comet. Sir John Herschel was so
impressed by this tenuity that he put the weight of a
comet’s tail as being perhaps only an affair of a few
pounds, or only of a few ounces. Our earth will meet
It is satisfactory to feel that
in walking through a recently swept room the par-
ticles of dust suspended in the air resist our progress
far more than would the matter in a comet’s tail.

But the nucleus of the visitant is more solid and
contains a greater concentration of mass. From it the
tail emanates. The tail points away from the sun in
whatever direction the comet is moving, suggesting
Stockton’s ‘*‘negative gravity.” The nucleus of the
largest comets resolves into a mere speck of light
when seen by the most powerful telescopes. But this
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has not been neglected. The projectiles that have

up the study, manufacture, and development of pro-:

The projectile fired at Reddington was one that had

.vember 10. He gave it a velocity of 1,660 feet per sec--

! speck may be solid incandescent matter or may shine
by reflected light. From it in its passage through
space fragments of all sizes may be torn off and dis-
tributed along the comet’s orbit. The earth intersect-
ing this orbit may pick up or attract into her atmo-
sphere some of these fragments, and a fall of shooting
stars, a meteoric display and a rain of meteorites to
enrich some collector’s cabinet may be the result.
The tail of a comet points away from the sun. Run-
i ning down its axis, a dark straight line has been
.observed. This seems to be the shadow of the un-
known nucleus. The knowledge we possess as to the
size of the nucleus is negative and conjectural. In
observed comets it may have exceeded one hundred
miles. Therefore, in a cometary collision we may be
struck by a white hot missile of these dimensions.

Volecanic eruptions making or annihilating islands
“impress us as overwhelming in their might. The

impact of a cometary nucleus in the formation of a
crater, with the possible penetration of the earth’s
‘crust, and in the creation of tidal waves, might affect
| the destinies of a continent.
| But even this is all conjecture. Meteorites are princi-
i pally composed of metallic iron and nickel. These in-
! cidentally are about the last things we should look for
iin them. The fact is that their composition is such.
' The theory that they are derived from cometsis rather
a favorite one with astronomers. To determine the
! constitution of comets the spectroscope has been ap-
: plied and reveals the element carbon. Thisrather dis-
| concerts the upholders of the cometary origin of me-
- teorites.

An extraordinary thing is noted by Langley. Sir
Isaac Newton, he says, made one of his ‘‘ guesses” in
this connection that take the nature almost of pro-
phecy. Two hundred years before the spectroscope
was invented, and a century before the work of Black
had borne its fruits, Newton surmised that comets
might supply the atmosphere with its carbonic acid
gas. Our atmosphere in a few days may receive a new
supply of this slight diluent or impurity.

The comet of 1680 was subjected to heat two thou-
sand times greater than that of red hot iron, according
| to Newton’s calculations. From the neighborhood of
"the sun the comet flew into the regions of almost ab-
solute zero. These great alternations of temperature,
it is probable, disintegrate the nucleus, and to that ex-
tent make it a possible source of meteorites.

The size of meteorites is generally small. In view of
their high velocity this is a fortunate circumstance for
us, who have to stand their bombardment. They are
also very widely dispersed. In a shower-of meteorites,
it is probable that the individual masses are ten miles
apart. Some of them are no larger than a pea, and are
probably two hundred miles in average distance from
their nearest neighbors. Our present visitor may be
disseminating such particles along its orbit.

When the earth meets these asteroids, which are of

. 339 A day or two after the date of this issue of the far more than icy coldness, they fly through its atmo-

sphere with enormous velocity. As certainly as the
impaect with an armor plate heats an iron cannon ball,
so the friction with the atmosphere heats the celestial
projectile. The mere friction is supposed to dissipate
most of them in the upper regions of the air, leaving
them to slowly descend as cosmic dust. Many tons of
this dust is supposed to reach us daily.

Here is at least a notch or foothold for a theory.
The meteorites which reach us intact are masses of
nickel and iron. Curiously enough, one of the very
alloys proposed for use in making projectiles for guns
and armor for war ships is a nickel-steel alloy, so that
we are not yet much in advance of the celestial artil-
lery.

Leaving this aside, we may assume that, however
large the nucleus of a comet is, it is composed for
the most part of carbon and of easily disintegrated
materials to which our atmosphere will offer a real
resistance. Then we may suppose an exceedingly small
part of it to be of sufficiently solid material to resist
the gaseous friction of the atmosphere, and such part
only we may assume can reach our earth.

This would account for the cosmic dust, and for the
survival of the fittest projectile material, nickel-iron or
nickel-steel, for even the carbon is there for its cemen-
tation. This gives us the satisfaction at least of feeling
that our earth’s envelope of oxygen and nitrogen will
protect us from all but metallic projectiles, and if we
are to be bombarded, it will be with improved and
modern shot. For of all meteoric material, only the
nickel-steel or nickel-iron alloy, as a rule, reaches the
earth in masses. The rest is pulverized to dust. Its
constitution may be widely different from that of the
metallic meteorites we find on the earth. All or most
of what istaught about comets and meteorites is little
more than theory and surmise. Even the name of the
present visitor is uncertain. We are not yet sure that
it is Biela'’s comet at all.

—— -t~ O G——

THE demand for Percheron horses for export is so
great that the purity of the breed is threatened, and a
stud-book has been started in France by which the
pedigree may be preserved and the race kept up to
the standard
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