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THAT “DABTARDLY OUTRAGE” AGAIN

We have been recently favored with a lengthy epistle from
Mr. John Fehrenbatch, the author of a letter lately com-
mented upon by us, relating to alleged grievances of work-
men in the works of Messrs. Stearns, Hill, and Co., of Erie,
Pa. The present document is little more than a repetition
of the personal difficulties between the above named employ-
ers and their men, which, as we before remarked, is a sub-
ject interesting solely to the parties in the controversy and
in no wise to the public. The circumstances have little or
no bearing on the main question of the right of employers to
hire or exclude exactly such persons as they please without
resorting to outside dictation or advice.

Our correspondent mistakes the position we assume in re-
gard to troubles of this nature, and evidently infers that we
desire to champion the side of the employers as against the
men in all cases and even in purely personal misunderstand-
ings. We deal with these questions with reference to their
effect upon one or the other of the great classes, employers
or employed, impartially, and not with regard to any partic-
ular set of fizen or any especial establishment. If a concern
treats its workmen in a manner calenlated to give a basis for
the gererally unfounded assertions of trades’ union dema-
gogues, we endeavor by well meant advice to point out the
fallacy and inexpediency of such a course; and similarly, on
the other hand, we do not hesitate to condemn any body of
workmen who, by attemptsat intimidation or dictation, cause
employers generally to adopt stringent measures calculated
to restrict their privileges or injure their interests.

The letter before us includes an extract from & speech of
the President of the International Union, in which the em-
ployers in question are stigmatized as ‘‘ pirates and robbers
of the rights of labor.” This is not the way to bring about
the amicable adjustment of any trouble. In our opinion, a
wiser course would be to counsel moderation and proper re-
spect for the rights of others.

SPONTANEOUS GENERATION.

All experiments thus far made with infusions of different
substanses, for the purpose of producing infusorial animal-
cule, appeared to prove that the access of air was necessary
for their formation. Pasteur, who has extensively o¢cupied
himself with these investigations, found at last that the
germs of theseanimalcule could, under certain circumstances,
resist a temperature of 212° Fahr., as he obtained bacieria
from solutions which had been previously boiled and after-
ward came only in contact with air which had been dried and
purified by passing it through red hot pumice stone.

However, in 1869, Dr. H. Charlton Bastian took the mat-
ter up, and commenced trying if he could not produce ani-
mal life in a vacuum. He,experimented with various fluids,
especially infusions of hay and turnips; he placed them in
one ounce flasks, having narrow drawn out necks, and heat-
ed the solutions in them rapidly {ill they commenced to boil
over, 80 as to be sure that all air was expelled; then he
kept them boiling for from a quarter to half an hour, while
thesteam was escaping with some force ; then the neck was
sealed up by melting the glass with a blowpipe flame, while
at the same time the heat was withdrawn. In this way he
produced after some practica a perfect vacuum, that is to say,
one where air was excluded, and only watery vapor present.
The proof of this was that the water hammer effect was
quite obvious; this means that the water could be made to
fall with a shock from one end of the tube to the other, with-
out passing an atmospheric bubble, as is the case when air
is present. When the little flasks were thus prepared, they
showed the development of bacteria and other minute
moving organisms just as well as if they had not been #ub-
mitted to great heat, and air had access. The time required

for this phenomenon varled from a few houts to seveml
days. Even when the flasks, after being closed, were sub-
mitted for several hours to boiling water, the organisms ap-
peared; and Dr. Bastian went even so far as to submit them
for four hours to a temperature of 300°, and about 6° in excess,
withou' preventing the subsequent development of the ani-
malcule. He reasoned then as follows: As the germs can-
not come from the air and passthrough the glass, only one of
two conclusionsis admissible. 1. That theinvisible germs of
the animalcule are able to stand a heat of 306° without being
killed; or (2) that living things can be evolved from non-
-living matter.

The first conclusion is that of Pasteur, and is based on the
assumption of the old maxim ommne vivum ex ovo (all life
comes from an egg), deduced from the fact that it is known
to be true for all the higher animals and plants, and that its
extension te the lower forms of life, which are intermediate
between animal and vegetable, is snpposed to be a legiti-
mate deduction on the ground of natural law.

The second conclusion is that defended by Dr. Bastian; he

; maintains that the doctrine of evolution, now established by

an overwhelming weight of evidence, absolutely requires;

that living matter must at some time have arisen from that
% | which was not living, and that, in absence of any reason to
,the contrary, the uniformity of natural law should lead us

%4 - to believe that the process continués to take place. He says
-2 that all analogy is against the possibility of the assumed

germs retaining their life after being subjected to a heat of
‘over 300°. No living being that we know of can endure
the heat of boiling water, 212°, except a few seeds of the

5| higher plants, which are protected by a very hard and non-

-conducting coat.
a much lower temperature.

Most animals and plants, indeed, perish at

are utterly destroyed at 140°, as sufficiently proved by the
numerous experiments made by Pasteur, Bastian, and others.
It is unlikely, therefore, that they should have germs capa-
ble of enduring 306°,

Experiments were also made by Dr. Bastian with fluids
capable, after being boiled, of nourishing bacteria when any
were put into them, and of supnorting their copious repro-
duction, though not evolving them anew when enclosed in
hermetically sealed vessels. The uniform result was that
140° not only kills all living bacteria, but also prevents the
further development or reproduction of any germ which
might be supposed to exist. The uatural conclusion is that
they do not exist, and therefore these experiments exploded
the germ theory.

We hope that these invesiigations will continue so as to ob-
tain uniform results; as only then can a full discussion of
the possible explanations ensue. In the meant:me, Dr. Bas-
tian’s experiments are drawing the attention of the most
eminent philosophical naturalists. For instance, Alfred R.
Wallace ranks Bastian’s book as equal in value to Darwin’s
““Origin of Species,” or Spencer's ‘“ Priuciples of Biology,”
especially in regard to ‘“ curious and novel facts,” * new and
astoundmg views of the or'gln of life,” * excellent reason-
ing,” ’ and ‘“ acute criticisms.”

There is, however, one point to which we wish to draw
attention; it is the assumption that these living organisms
are evolved entirely from inorganic matter. This, we be-
lieve, is not strictly correct; the infusions all have oi1ganic
origin; they are organic compounds, and it is well known
that the organic compounds are not decomposed into their
inorganic elements, except by actual combustion. Starch,
sugar, gelatin, etc., are not destroyed, as such, by a temper-
ature of 300°, therefore, if we attempt to generate living or-
ganisms from inorganic matter, we must not commence by
using organic substances, but must confine ourselves to ele-
ments, or their simple inorganic chemical combinations.

RECENT GEOLOGICAL INVESTIGATIONS.

M. Jules Marcou communicates some interesting geolog-
ical notes to the French Geographical Society, gathered from
various eminent sources, while preparing a new gevlogical
map of the globe, recently forwarded to the Vienna Exposi-
tion. In Spitzbergen, M. Nordenskjold has found (independ-
ent of the crystaline rocks) paleeozoic, carboniferous, triassic
and tertiary formations. An important fact, from its bear-
ing on the history of the earth, is the discovery of terres-
trial flora dating from the tertiary miocene epoch, which
show that the entire arctic polar region must have been
covered with vast forests similar to those which now exist
in the northern hemisphere as far north as the borders of
the tropic of Cancer. In Norway, peat deposits have been
found in Andae Island, one of the Loffoden grotp, which,
| like similar beds in Yorkshire, England, are of the jurassic
epoch. The existence, in Russia, of an enormous triassic
formation has been determined ; this had, heretofore, by Sir
Roderick Murchison and others, been attributed to the Per-
mian system. In Syria and Egypt, continuousand extensive
deposits of red sandstoneindicate the homogeneous nature of
the rocks of Asia aud Africa. On the other hand, the most
recent geological studies, made in New Zealand, Australia,
and some of the Pacific islands, prove that Madagascar, in
spite of its proximity tothe African continent, appears to
belong to a totally distinct formation which closely resembles
that of New Zealand and Wastern Australia. In South
America, MM. Musters and Pourtalés have found a group
of extinct volcanoes between the Gallegos river, Cape Virgin
and the eastern entrance of the Straits of Magellan.

M. Marcou considers the classification of stratified rocks,
as generally laid down in modern geological treatises,as very
imperfect and not justified except in a portion of the north-
ern temparatezone. In the West Indies and California, and on
the Missouri river, he states that the difficulties of classifica-
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With regard to the bacteria,
themselves, they are mere specks of naked protoplasm; they :

tion augment in proportion as new discoveries are made. In
the first mensionied part of the globe, for example, Dr. Waa.
gen has found, in beds of limestone a foot and a half thick,
forms of fossils which are gengrally distributed in very dif-
ferent deposits, and Which are supposed to belong to carbon-
iferous, triassic and jurassic rocks. These evidences are not
accidental, but are multiplied in Nebraska, Illinois, Califor-
nia, Australia, and even in New Zealand.

THE BASE LINE OF ASTRONOMY.

When a land surveyor wishes to fird the distance between
two points, separated by an obstacle to direct measurement,
say an impassable swamp or a sheet of water, he resorts to
triangulation. To the right or left of the line to be deter-
mined, he lays off another line, from the extremities of which
he takes the compass bearings of the points whose distance
from each other he wants tn learn. The angles thus found,
together with the length of the measured line, are all the
data needed for calculating the length of the required line.
In extensive surveys, this principle of triangulation is used
almost exclusively. A single base line is measured with
great accuracy, and all the other distances in the survey are
calculated by means of a series of triangles erected ou it.
The correctness of the entire work depetds, consequently, on
the exact determination of the length of the p.imary line.
If there be an error in this, the utmost care in all subsequent
observations and calculations cannot prevent the survey
from going wrong. Hence the minute precautions always
taken in choosing the site and detexmining the exact posi-
tion of the base line, in reducing it to a perfect level and in
finding its length to the minutest fraction, precautions in-
volving the utmost niceness of instrumental construction,
the utmost care and patience in observation and calculation,
and repeated measurement, occupying months of time.

If the exact survey of a State or a strip of coast line ig
worthy of s0 much preiiminary care and cost, how much
more 80 is the survey of the universe! In surveying the
earth, it is possible at any time to test the correctness of the
work by measuring a new line and comparing its length thus
found with the length obtained by calculation. In the sur-
vey of our Atlantic coast, for example, such a test line was
measured on an island in Chesapeake Bay, the original base
line lying on Mount Desert Island off the coast of Maine ; the
result proved the substantial accuracy of the entire work of
triangulation covering the larger part of seven or eight States.
In astronomy, there is no such ever present means of testing
resnlts and ensuring ccrrectness. Everything hinges on the
determination of the primary base line, so that any error in
it iuevitably vitiates the estimate made of every other astro-
nomical distance. And still more, the dimensions and
weights of all the heaverly bodies beyond the moon, not less
than their distances from the earth and from each other, are
determined by calculations which involve the astronomical
base line as a known element. It is the foundation, in fact,
of all mathematical astronomy. Hence the importance of its
determination with the utmost possible accuracy.

The base line in question is the sun’s distance from the
earth. The measurement of this distance with all attainable
exactness, and the determination of the maximum limit of
unavoidable error, constitute the most important problem
now engaging the attention of the astronomical world. The
rare opportunity which will be afforded by the approaching
transits of Venus for attacking this fundamental problem,
under the most favorable conditions and with all the improve-
ments in means and methods attained by modern science and
mechanical gkill, very naturally raises those rhenomena to
the highest rank among the astronomical nccurrences of the
century. They cannot pass without furrishing data for
greatly reducing the known inaccuracy of the current esti-
mate of the sun’s distance, and consequently for a more cor-
rect determination of all other astronomical magnitudes.
“ Kuown inaccuracy!” some may exclaim, especially those
whose ideus of heavenly bodies and spaces have been gained
from ordinary text books, with their positive statements and
professed precisicn. ‘‘Is not astronomy an exact science?
And are not the magnitudes it deals with known with math-
ematical exactness?” If they were, the coming transits of
Venus, instead of being scientifically the most momentous
events of the age. would be matters of comparatively small
account. A few astronomers might make a note of them,
but they would hardly engage the attention of all the gov-
ernments of the civilized world, or give occasion for costly
expeditions to the remotest parts of the globe. The figures
of astronomy are, and must ever be, approximations to the
trath. The question is how small can the margin of error
be made.

At present the limits of error, in the measurement of the
line on which all other astronomical measures depend, are so
far apart that sixty worlds like ours, standing side by side,
would not be suflicient to fill the gap. As a consequence,
there is an uncertainty of at least four thousand miles in the
exactest estimate of the sun’s diameter, or some hundreds of
millions of cubic miles in Lis calculated volume ; and every
other magnitude beyond the moon is proportionately inde-
terminate.

Ten years ago the accepted figures were very much farther
from the truth. For forty years, Encke’s estimate of the
sun’s meen distance, deduced from the observa‘ions of the
transit of Venus in 1761 and 1779, that is, in round numbers
95,000,000 miles, had held its ground; but so many lines of
evidence converged to prove those figures too great that
astronomers could not refrain from making the enormous
reduction which took the general public 8o much by surprise
about a decade ago. Noticing this astronomical change of
base, Sir John Herschel wrote: ¢‘“The superficial reader
(one of a class too numerous) may think it strange and dis-
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