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THE PLANET MARS—IS IT INHABITED ?

PART 2.

Having determined the existence of a vaporous envelope
around Mars, similar to the clouds which float in our terres-
trial atmosphere, if we assume the same to be aqueous, we
must believe in large bodies of water from which it origi-
nates. But other fluids besides water generate vapor; hence,
unless direct proof be adduced to the above effect, the hy-
pothesis, that the vail observed is a clond screen existing in
an atmosphere like our own, is without substantial founda-
tion.

The telescope has told its story, and a more wonderful
instrument must add the sequel. The spectroscope, in
the hands of the eminent English physicist Huggins,
solves the problem. The planets reflect the light which
they receive from the sunj; and if their rays be passed
through the prisms, we find in their spectra the solar spec-
trum, just as if it had been reflected by a mirror. Dr. Hug-
gins on his first observation of the planet was unsuccessful,
but at the opposition of Mars in 1867, he attained impor-
tant results. On directing his spectroscope, attached to a
powerful eight inch refractor, toward the star, he noticed
that the spectrum obtained was crossed near the orange por-
tion by black lines similar in position ‘“to lines which make
their appearance in the solar spectrum when the sun is low
down, go that its light has te traverse the denser strata of
our atmosphere.” The question to determine, then, was:
Were the lines due to the passage of the light through the
atmosphere of the earth or through that of Mars? Turning
his instrument toward the moon, then nearer the horizon
than the planet, so that the atmospheric lines, if they ap-
peared at all, would be much clearerin the moon’s spectrum
than in that of the object of his observation, Dr. Huggins
found that they were totally absent. It was thus demon-
strated beyond peradventure that the bands belonged to the
Martial atmosphere, and not to that of the earth; and hence
two aerial oceans, analogous to each other, encompass both
planets.

But, it may be asked, what produced these lines? Care-
fully noting their position, the observer found them to be
the signatures, not of oxygen or nitrogen, but simply of
the vapor of water, of the same chemical composition as
our own, oxygen and hydrogen. This proved, in this direc-
tion we need go no further; the existence of sea, of cloud,
pnow, ice, fog, and rain is demonstrated. Reasoning from
this basis, we can trace the presence of winds which shift
the masses of vapor from place to place, of aerial and ocean
turrents, of rivers flowing to the seas, of a climate tem-
pered in the same manner as our own, and of copious rain
fall which must nourish the land and cause the production
of vegetation. If, further, there be continents and oceans,
similar geological forces to those of the earth must be at
work ; there must be upheavals and depressions, mountains,
valleys, and water sheds, in fact a miniature of our earth.

Here, then, millions of miles away in.space, is another
world, a small one, it is true, and éeeming to the eye no
larger than our engraving, which represents its appearance

at the present time; but it has water, air, light, winds,
clouds, rains, seasons, rivers, brooks, valleys, mountains, all
like ours.

“ Allthe circumstancesnecessary for the production of an.
imate existence being there, under what pretext, then,” de
mand the believers in the habitability of the planet, “can
it be asserted that living organisms, such as, under precise-
1y similar conditions, exist upon our own earth, donot live
and flourish there? Can it be that the sun, air, water, and
earth are held in bonds and prevented from combining in or-
ganic evolution? Or can if be credible that, while every
drop of water on our earth is peopled with millions, another
world is a desert ?”” In our previcus paper we observed that,
owing to the eccentricity of its orbit, the amount of light
and heat received by Mars from the sun must vary cousider-
ably. Further, we may add that, while the earth is 92,000,-
000 of miles from our source of light, the distance between
that luminary and Mars is fully 141,000,000 miles. From
this difference, and the relative sizes of the two planets, we
can determine the amount of heat transmitted to Mars as
compared with the quantity reaching the earth ;and the aver-
age daily supplyis found to be as two to five. More nearly,
when Mars is closest to the sun, he receives somewhat more
than half as much heat as the earth ; when furthest, hissup-

ply falls to a little over one third that of our sphere. The

sun would appear, toa person on his surface, to be about
one third the size that it does to us.

Considering, now, the question of the Martial heat, it
seems to he of much smaller importance than it really is.
The sun is the great storehouse of power, and the heat we
obtain from him underlies all motion and life. If the sup-
ply from this sousce were diminished, manifestly life, as it
now is upon the earth, could not be maintained. If we take
away half the fuel from under a boiler, the engine, although
it may work, will no longer be of the same efficiency. Ima-
gine this reduction tohave taken place ages ago, “before the
sun’s rays in a potential form,” as Tyndall expresses it, were
buried in the deposits of the carboniferous epoch, and con-
sider that it would require 108,000,000 of horses, working
night and day for a year, to develope the work equivalent to
the energy in a hundred million tuns of coal—one year's
produce of our mines, If, then, Mars, which we have
proved to receive a far less quantity of heat than the earth,
has been thus deprived during countless ages, it must be
apparent that, if it require existing circumstances upon the
earth to maintain the creatures thereon, the absence of such
circumstances on Mars clearly shows the unfitness of that
planet as g habitation for beings,

The point next arising is: WhetherMars be possessed of an
inherent heat sufficient to compensate for this deficiency of
solarheat, or has the planetenough heat stored up to ren-
deritan abode for living creatures? It is very probable
that Mars has parted with much more of its inherent heat
than the earth, for it is known that, of two bodies equally
warmed, the smaller cools the more rapidly. We have no
reason to believe that Mars has been hotter than our globe,
and hence, as its sphere is smaller, it must now be a much
colder body. If, then, we are to adopt the theory that the
climate of the planet resembles our own, we must assume
that there is a peculiarity about its atmosphere which ena-
bles it to retain a larger proportionof the sun’s heat than
can our aerial envelope. In such case, considering the con-
stitution of such an atmosphere to resemble our air—aneces-
sary hypothesis, if we are to believe in the existence of the
beings with which we are familiar,—it must be much more
dense, reasoning from the fact that there is a steady de-
crease in warmth as we ascend to the upper regionsof our
own atmosphere, due to the jncreased tenuity of the air.

We may presume that every planet has an atmosphere
proportioned to the matter contained in it. Hence, the mass
of Mars being about one fifth that of the earth, we must in-
fer that its atmosphere is equal to one fifth part of the
earth’s. Butthe surface of the planetis fully two fifths
that of our globe;hence, over each square mile, there would
be a much less corresponding amount of air. In addition to
this, we have already noted that in Mars exists less than
two fifths the attractive force of the earth, the proportions
being about as 38to 100. The atmospheric pressure would
therefore be reduced in proportion, evenif the planet had
as much air above each square mile of surface as therve
is above each square: mile of the earth. This quan-
tity of air would be twice as much as we should infer
from the mass of Mars, and we should require five timesas
much air to have an atmosphere only as dense as our own at
the sea level. An atmosphere about twice as dense as this
would perhaps give a climate as mild, on the average,as that
of our earth; but we can hardly assuine that Mars has an
atmosphere exceeding ten times in quantity what we should
infer from the planet’s mass.

If, now, we suppose that the Martial air is moderately
dense, comparable, in fact, 10 our own air, then, since we
know that considerable quantities of agueous vapor are
raised into that air, we must, from the circumstances already
considered, conclude that there would be a precip‘tation of
snow which would keep the surface of Mars permanently
covered. But this is not the case, as Mars is not a white
planet; and so we must assume so great a rarity of its at-
mosphere that sufficient water vapor can never be raised to
produce a permanent snow envelope by precipitation. Con-
sequently it is probably the most satisfactory course to re-
turn to our first assumption, namely, that the Martial at-
mosphere bears the same relation to the mass of Mars as
the terrestrial atmosphere to that of the earth, Under this
hypothesis it can be shown that the atmospheric pressureon
Mars corresponds to about 4% inches of the mercurialbarom-
eter. Can man exist for any length of time in such an at-
mosphere ?

In the great balloon ascent of Coxwell and Glaisher, in
1862, the enormous hight of 87,000 feet above the sea level
was attained. At 29,000 feet Mr. Glaisher fainted and did
not revive until the balloon had descended and returned to
the same point. At 37,000 feet the barometer stood at 7
inches, and the thermometer at 12° below zero. Coxwell
became almost paralyzed, and only saved the life of himself
and his fellow aeronaut by seizing the valve rope with his
teeth, and thus allowlng the gas toescape. If, by extreme
fortitude, one man has managed to live at two miles above
the fainting level of another, could human beings generally
exist in an atmosphere reduced to five sevenths the density ?

We have shown that Mars has, therefore, not only a far
greater degree of cold, but an atmosphere of much greater
tenuity than that of the earth, conditions manifestly incom.-
patible with the existence of terrestrial creatures: a conclu
sion easily attained by considering the life (mere microsco
pic animalculse) found on the mountain peaks of our earth,
beyond the last stages of vegetation, where the air is rare
and extreme cold prevails.

We have now presented sufficient data to form & clear
idea of the arguments which go to prove the unsuitability of

Mars as a habitation for the higher orders of beings. Did
space permit, wemight continueand refertothe atmasphete,
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which must be at least 100 miles high, and the winds which
must prevail, which carry aqueous vapor, in the form of
snow, to the poles. Here great masses of glaciers areheaped,
which sometimes disappear, leaving vast gaps discernible
even at forty millions of miles away, producing convulsions
which must affect the entire planet.

The weight of evidence, it seems to us, is against the ex-
istence of beings of a nature with which we are familiar.
No terrestrial creature could live even in the torrid zone, so
cold and dismal must it be. Even vegetable life, however
hardy, would not survive a single hour. If inhabitants
there be, they must be of different form from us, to corres-
pond to the decreased attraction of gravity; if red vegeta-
tion exist, their eyes must be different from ours; to livein
such anatmosphere their respiratory organs must be totally
unlike our own ; and thus we might go on specifying points
of variance until we find that, in the end, there is no more
possibility of Mars being inhabited by beings like ourselves
than there is of the sun or Jupiter being similarly peopled.
In fine, we cannot say whether other worlds are or are not
abodes of life. We can assert with reasonable probability
that on no other planet are there conditions suitable for the
existence known in our globe. Whether there be beings in
the fiery vapors of the sun, onthe molten mass of Jupiter, in
the bleak deserts of the moon, or in those remote parts of
the universe, from which our entire solar system seems but
as a single bright star, is a problem within the knowledge
of only Him ‘‘to whom all things are possible.”

Exposition Awards.

The Commercial Bulletin thinks that it is time that the
practice of exhibition rewards should be abandoned. Any
one who has seen the inside and secret workings of exhibi-
tors, to obtain the coveted prizes, knows that lobbying and
friendship have much to do in de.ermining awards, and that
they who have friends at court are seldom found empty
handed when the day for awarding prizes arrives. And
even those who, in all honesty and from the merit of the
articles which they exhibit, are rewarded are, by their
brother exhibitors and especially less successful rivals, ac-
cused of lobbying in some form or other. If exhibitors did
but know it, the benefit which they derive from industrial
expositions comes not from diplomas and medals, but from
the fact that vast numbers are brought to see and inspect
the machines and products exhibited.

A BIMPLE TREE PROTECTOR.
The first frost—and it has already made its appearance in
the northern part of New York and the New England States
—1is apt to cause sad havoc among our young fruit trees,
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tropical plants, and ornamental trees, before the gardener is
prepared forit. The device represented inour engravingis
therefore of timely importance and will prove of value to
nurserymen and agriculiurists generally. The Zronmonger,
from whose columns we extract the illustration, states that
it has recently been introduced in England,and that in con-
struction it is simply a conical frame of galvanized iron wire,
supported at its apex by a wooden post driven in the ground
beside the tree. It is only needed to cover the wire with
cloth, or even newspaper, to render the tree safe from the |
frost.

The Utah Mining Qazette, published at Salt Lake city,
adds to a paragraph from the Mining and Scientific Press
(in which the editor states that Arizona wants more practical
miners and fewer speculators without means, more men of
capital, and no mining experts or wiseacres) that Utal, also,
woulld be far better off if she had fewer ‘“experts and
more men with plethoric bank accounts. It is these experts
—at swindling—that have already done us so much damage.
Like Arizona, we want a new class of speculators.”

Py
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SucH is the marvelous ductility of gold that a single

ounce of the pure metal may be drawn outinto a wire thirty
three miles in length.
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Condoling by
Electricity,

On the recent
occasion of the
death of Mr. C.
L. Goodwin, su.
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DIAGRAM SHOWNNG FINISHED DIMENSIONS OF STANDARD AXLE ADOPTED BY THE MASTER CAR BUILDERS' ASSOCIATION, JUNE 13, 1878.
DrAaw HEADS.—The standard hight of drawheads, adopted by the Asrociation, is 2 feet 9 inches from top of rail to center of drawbar.

i dency to plump.
i Mr. Mercier is
disposed to attri.
bute these rel
markable plump»
ing powers to the

the division unit-
ed in a meeting of condolence in the following remarkable
manner: All the stations included in that division were
connected into one circuit,, extending from New York to Al-
bany, thence via] Troy to Saratoga and return to Albany,
westward to Syracuse, and vie Oswego, Clyde, and Rochester
to Buffalo and Niagara Falls, back from Buffalo vie Auburn,
Seneca Falls, etc., to Auburn again, being over twelve hun-
dred miles of wire, Each person remained in his own office
and all the instruments were so connected that the remarks
made by one operator upon his instrument were sent through
all the other instruments. Promptly at 2 P. M. (Buffalo time)
New York called the meeting to order. Buflalo moved that
Mr. Hauff, chief operator at New York, be made permanent
chairman. The motion was seconded by Troy, and carried.
The chairman then suggested that Mr. McCoy, manager of
the Buffalo office, be nominated as secretary, which the
meeting unanimously resolved in the affirmative. Various
speeches were made and the resolutions were then read and
adopted, and an adjournment then followed. The meeting
was entirely harmonious throughout, and the state of the
weather and condition of the wires peculiarly favorable to its
guccess.

BELF-TIGHTENIN'G DRILL CHUCK.

Our illustration represents an ingenious appliance which,
it is claimed, is self tightening, and may be caused to hold
any drill of asize within the compass of its jaws with com-
plete firmness, and this with no further trouble to the ope-
rator than a clasp of the hand. That such an improvement
is of value, both as applied to the drill as well as to the lathe
chuck, will be evident to every mechanic even without the
further corroboration of its merits found in the substantial
victory which the manufacturers assure us was won by the
device at the Vienna Exposition.

The material used in the construction is forged steel in
every part, except the jaws, for which the best and most
carefully tempered cast steel is substituted. The shell or
case, A, Figs. 1 and 2, contains the working portions and, as
wiil be noted from the sectional view,is provided with a
shoulder within, flush with the face of the scroll, B. On this
shoulder, and at a slight taper, is driven the plate, C. The
latter is thus made to forma close joint and still may be
easily removed, while it is afforded a support
calculated to bear the strain (often caused by
inexperienced persons driving it upon the
arbor) from the screws, D, by which it is
held in position. The plate is fitted in the
usual manner with tongue and grooves, and
is also provided with a center which serves
to center and steady the back end of the drill,
and thus insure the proper holding of the tool
in its place.

In order to give greater strength, and also
to guard against the entrance of any dirt
throughthe slots into the working parts, the
jaws, E, are made with projections, the up-
per purts of which, when the chuck is open,
are flush with the outside of the shell. The
inner sides of the jaws, as shown in Fig. 2,
are provided with segments of screw threads
which engage with the face of the scroll, B,
Fig. 3. The latter is provided with a taper-
ing hole which is held on the center of the
lathe in the usual way, the shell plate and
jaws revolving around it. Outside the shells
grooves are placed to favor a firm grasp of the
hand around the chuck, so that the device,
when in use, is thus self-tightening, the strain
of the tool while cutting serving to make it
hold more securely.

The size represented in our engravings, No. 3, retains
drills from § down to 0; while the next form, No. 4, holds
from £ down to 4 inch. The jaws are maderounded at their
outer ends so as not readily to catch hands or tools near
them. An extra set of these appliances, of the form shown
in Fig. 4—which make alathe chuck of the apparatus,—are
furnished when desired, and, as we are informed, may be
substituted for those in use in the space of three minutes.

For further particulars address the manufacturers, the
Hubbard and Curtiss Manufacturing Company, Middletown,
Conn. The article itself may be found at the factory, at the
above address, or at the warehouse, No, 8 Chambers street,
New York city.

CALFSKIN TANNING IN EUROPE.

Mr. Jackson 8. Schultz of this city, now in Europe, in a
letter to the Shoe and Leather Chronicle gives the following
interesting particulars of his visit to Mercier’s great tannery :

The calfskin tanneries of Mr. Raichlen, at Geneva,and
Mr. Mercier, of Lausanne, both situated on the Lake of
Geneva, are among the largest, if not the very largest, in all
of Switzerland ; and with the exception of one, Mr. Mercier’s

tannery is the largest calfskin tannery in Europe, or per-
haps the world.

Mr. Mercier many years since found out—what has been
the experience of all other tanners—that to excel in the
trade, attention must be given to one single department, and
for these years of his triumph and success he has devoted
himself to the wax calfskin trade exclusively.

He does not depend at all upon his home market for a
supply of skins, but lays all Southern and Eastern Europe
under contribution.

These skins are brought to him invariably ¢ fiint dry,”
not even drysalted. They come in compressed bales, and
these are opened, assorted and piled away in a cool, dark
loft or storehouse in large compact piles, to be withdrawn
at the rate of about 500 per day, for his daily use.

These skins are so perfectly cured and so uniform in con-
dition that it is seldom that one skin in a hundred breaks or
indicates the fact that it has been dried. Even the grain
does not show a crack, as is too apt to be the case with us,
where skins are dried in the sun or otherwise exposed.

+ These skins are soaked in theusual manner and are softened
in wheels precisely as our best tanners are now softening
their light stock, with this difference: In the construction
of the wheel, there are four compartments, instead of being,
as with us, one open space. These compartments turn the
skins more actively, and Mr. Mercier says the force is suffi-
cient to do the work of either ¢ softening” (breaking) or
rinsing and otherwise cleansing the skins, It will be seen
after a moment’s reflection that a wheel divided into four
compartments or segments must turn the contents four
times as frequently as if left in the whole wheel.

The liming of the calf at this tannery presented no new
features. They are fully limed, so that the hair comes
freely. The skins are washed in the wheel after being un-
haired, and worked with a stone worker to remove the re-
maining short hair, Great care is manifested throughout
to keep the grain sound, and to work every part of the skin
uniformly, so that no more lime will be left in one part of
the surface than another; the tendency of an omission in
this respect is to cause the grain to color unevenly and ap-
pear clouded when tanned.

The most remarkable fact to which I wish to call attention

THE VICTOR SELF-TIGHTENING DRILL CHUCK.’

is this: Mr. Mercier declares it unnecessary to break the
nerve—and he certainly devotes less labor to this end than
any other manufacturer I have met. He does work all the
flesh off with a worker, but when this is accomplished I did
not see that an additional stroke of the knife was given to
soften the pelt or break the nerve. Each man thus worked
off the flesh from about one hundred and twenty skins per
day; from the amount of work thus performed it can be es-
timated about how much labor was bestowed.

The next remarkable fact I wish to mention is that Mr.
Mercier, in common with all other calfskin tanners in this
section, entirely omits bating, as we practice it. They use
no other bate than some liquor.

The acid which forms, known as ‘“ gallic acid,” and which
is abundantly found in all oak yards, is the only bate here
employed. This acid liquor, it is well known, will kill the
lime (neutralize it), and will, with a few days’ handling, re-
move all appearance of lime from the pelt. When thus re-
duced and brought back to its normal condition, then Mr.
Mercier treats his stock to the usual nourishing process.
He begins this process by a solution of liquor made from
spruce bark, which, as I had occasion to say before, is very
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resinor sap in
this bark. But it is proper to say that this practice is a spe-

cialty in this tannery, and is seen nowhere else.

When the skin is slightly raised and fairly colored, it is
laid away in oak bark. This process of laying away is uni
versal in this country. The skin is folded so that the grain
of the neck and shoulders is folded on the grain of the butt,
that is,doubled over. The bark only comes in contact with the
flesh. In some tanneries, Inotice, they vary this practice by
putting two skins of about the same size together, grain to
grain, This, I judge, with all respect for the experience and
practice of Mr. Mercier, is an improvement upon his
method.

The object of this practice is variously considered; some
say it is to prevent the over tanning of the grain and to in
duce, as far as possible, the tanning from the flesh side.
This object is desired to make the grain tough, so that it
will hold the stitch when sewing the side linings. Others
say it is to aid the color of the skin. My own judgment is
that it may aid and help to produce both of these results,
and therefore the practice is justified.

The bark is laid on the skins fully one to two inches thick,
and all the interstices are filled with bark and stamped down
solid. I should judge that not more than half the number
of skins are laid in the vat that our practice would call
for.

‘When the vat is filled with skins and bark thus put away,
the vat is run up with water or weak sweet liquor, most
frequently with water, although Mr. Mercier’s practice is to
run liquor from his leaches; but I judge that only spent
bark was placed in these leaches, and consequently the
liquor was little more than the washings of the bark.

These skins are allowed to remain for three months, and
in Mr. Mercier’s case two such layers, and in most other
cases three such layers, occupying nine months, completes
the tannage of the skins.

I need not say to any intelligent tanner that skins pre-
pared in this careful way andtanned by this slow process
must yield a very tough skin. The grain must be soft and
yielding, requiring but little scouring, and I think beyond
the working of these skins on the flesh over a beam and the
softening in the wheel before scouring, the skin gets but
little labor—hardly so much as is bestowed by our practice.

The stretch is left inthe skin and not taken
out in the effort to get out the old grain,
as our system of strong liquors compels us
to do.

The shaving, whitening, blacking, etc., is
after our method and is in no sense an im-
provement. Of course where so many skins
are tanned, and the selections and clagsifica-
tions begin with the raw material, there can
be no difficulty in rendering the most severe
classifications possible in putting up theskins
for sale. '

All that it is further necessary to say, in
regard to the manufacture of Mr. Mercier,
fis that he devotes himself to the work of
making as good leather as can be made, and
he has succeeded. Whether he makes more
or less profit, whether he makes as many
pounds of leather from the skins taken in
hand by him as an English tanner would, is
quite another question, and one I fancy he
does not care to consider. -He sacrifices every-
thing to toughness—to wearing qualities.

Mr. Mercier showed me same French cop-
pice bark which costhim five cents per pound,
or $100 per tun, although his usual coppice
bark cost him but $40 per cord,or two cents
- per pound, and he considered the former pro-
fitable even at this high price.

He confirmed my opinion that the spruce bark contained
little or no tannin, and although for the purposes indicated
he did use a small quantity, at about the price of one cent
per pound, he did not look upon it with much favor.

If this view is true, what kind of leather must that be
which is made out of spruce bark exclusively? More than
half of the bark used in sole leather tanning throughout
Germany and Austria is this spruce.

M. B: writes to suggest the construction of a spherical me-
tallic balloon, 70 feet in diameter. Such a sphere would lift
11,225 1bs. ; and if made of metal weighing $a 1b. to the
square foot, it would weigh 7,647 1bs., leaving 3,578 Ibs. of
lifting force available. The balloon could be raised and low-
eredintheair by an engine of half a horse power, and no
gas need be lost or ballast thrown out.

ERRATUM.—In Professor Morton’s article on *The Magic
Lantern as a Means of Demonstration,” on page 163, in
place of 18, 14 and 16 inches as the radii, read 44, 34, and
4 inches. The Professor’s attention was called to this over-
sight by the kindness of Mr. R. 8. Bosworth, of Adams, N. ¥,
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