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AN INEXACT SCIEKNCE. [ﬁcations of the machine are necessary torender it most effl-

It seems to us that civil engineering—orat least the civil 'cient in its duty; and these modifications have suggested
engineering practice of the past—has, if we are to credit others, andso on. It can be safely stated that, in hundreds
the dicta of modern eminent theorists, fairly earned the above  of our best mechanical appliances, their capabilities were not
title. Here, for instance, are two important works before :known until they were tested. Furthermore, the rule, in
us, respectively dealing with two great branches of the pro- nine cases out of ten here (we know it is not 8o abroad), is
fession, hydraulic engineering and engineering construc- that a mechanic wanting a new special machine for a special
tions. The first is entitled *“ The New Formula for Mean purpose will design the apparatus which his experience tells
Velocity of Discharge of Rivers and Canals,” by W. R. him is best adapted to his ends, and test it to determine its
Kutter, translated by Mr. Louis D’A. Jackson, a wellknown duty, search for failings, improve it, and so work up to the
authority. In the preface we are told that the whole of the desired point; and this he will do while his brother of the
old velocity formule of Eytelwein, Stevenson, Dubriat, Old World is puzzling over his drawing board to discover
Prony, and others, which have been used as *‘ the bases of how, by Greek letter formule and the differential calculus,
calculations of discharge for tables, which are still unfortu- he can produce a device that will give the wished-for results
nately believed in by the unreflecting,” have no claim to on thefirst trial. We have a profound respect for theory,
general application, that, in short, said formule are altogether for it should be the essence of a vast amount of practice.
erroneous; and in some cases, tabulated velocities based But if we had a bridge to build, we would prefer the man
thereon are ‘‘but the wildest guesses at the actual veloci- who had already built half a dozen successfully to the
ties.” Herr Kutter's formula, founded on the experiments theorist and mathematician who had constructed none ex-
of D’Arcy and Bazin, Humphreys and Abbot, and others, is cept on paper in his study, and those according to formule
now absolutely correct; and the other formule, with the aid which may be repudiated a year hence.
of which our engineering forefathers apparently managed to | e e — ————
complete some substantial work, are proscribed. THE GREAT FROBLEM,

Now also comes Dr. Weyrauch; and in the preface to his| That the earth was at one time incapable of sustaining
admirable work on “‘Strength and Calculations of Dimensions life, and that at some time in the course of events life began
of Iron and Steel Constructions,” we are told that ‘ the 'to be, no one doubts for a moment. It is also pretty gene-
methods hitherto employedin calculating the dimensions of ;rally admitted among scientific men that the beginning of
iron steel constructions have been entirely wrong; and that life was in all probability a natural event ; and that the
the security of structures, in which their results have been | earlier forms of life did not embrace the more complex types
applied, though with great expenditure of material, is much : now existing, but were of simpler structure, perhaps not
less than supposed.” And thereupon Dr. Weyrauch gives 'unlike the iowly organisms now studied under the micros-
us an excellent book, demonstrating new and absolutely cor- cope.
rect formule, and also proceeds to proscribe the other formulee  Here the question arises : Was the beginning of life a
which have been relied upon in the building of a great phenomenon single and unique, and are the bacteria of to-
many structures in years past, structures which, unaccounta- day the unaltered descendants of the earliest forms of life ?
ble as it may appear, still manifest no inclination to fall | Or may life have began, and may it still begin, at any time
down. Dr. Weyrauch’s and Herr Kutter’s formule are, we by the concurrence of suitable conditions ? This is by all
are given to understand, fully indorsed by the engineering ;odds the most important question now before the scientific
profession, and, we have no doubt, with excellent reason; | world ; and curiously the most strenuous opponents of the
but we should like to know what is going to be done about | theory that life may begin now as well as ever, are found
all the engineering work which, in the absence of any other, |among those who, like Professor Tyndall, believe life to have
must have beenbased on these now scouted and repudiated | been derived originally from purely material combinations.
rules. Are we to leave standing bridges and buildings, the That matter should have lost any of its intrinsic ‘“ power
dimensions of every member of which has been calculated and potency” in the course of ages seems altogether unlikely;
wrongly, and which are only apparently secure? Or are we so we must infer that the active opposition of the leading
to remain in passive indifference to our waterworks when exponents of evolution to the theory of the recent evolu-
the chances of their breaking down and drowning us are | tion of life de novo, arises from pureloyalty to truth experi-
only fortified by rules based on the ““ wildest guesses?” mentally determined. Spontaneous generation is the logical

Seriously, and while weshall not presume to say that the |outcome of evolution; but they will not admit the fact
two eminentengineers above quoted have proceeded a whit | until it has been demonstrated beyond the possibility of a
too far in their condemnation of the old rules, we may at;doubt.
least question thefact whether engineers in actual practice| At first thought this might seem to be a question of
confine themselves so closely to theoretical deductions as|speculative interest merely: but it is far more than that.
these and most textbook writers would have us suppose. Some of these minute and apparently primary forms of life
Indeed, we think it will be found that the average civil en-|are among the most potent factors of human health and dis-
gineer—and we may aswell include the mechanical engineer | ease, and of the health and disease of theanimals and plants
with his professional relative—will prefer his own judgment | most intimately connected with our sustenance and general
and the teachings of his own experience in matters of con-wellbeing. Even the air we breathe seems at times to be
struction, especially if both qualities have been often suc- | contaminated by their presence ; our blood is poisoned by
cessfully tested, to almost any one’s theoretical déicta. Not:them, and the struggle for existence rises or degenerates
that we mean to say that our engineers constantly prefer | into a struggle against them. 1t is no wonder then that the
thumb rules to scientific accuracy, or dash at conclusions: question of their origin is one of the highest practical as
by guesswork. On the contrary, we think, in point!well as popular interest, or that the foremost men in biologi-
of the care displayed in and the exactness of their construc- | cal science have essayed its solution.
tion, American civil engineering structures will compare | Years of critical investigation have stripped the problem
favorably with any in the world, while our mechanical ap- | of many confusing and irrelevant conditions until it stands
pliances are already renowned for perfection of design. But | nakedly thus : Can we take matter which contained no life,
we believe that, in most instances, if the constructors or de- | perfecily isolate it from possible impregnation, and subject
signers were asked whose or which formule they followed, |it to conditions under which it will bring forth objects that
the large majority would assert that their experience had |live and multiply ? If so, what kind of matter must be
been taken as the principal guide upon which tofound their | used, and what are the conditions favorable to such origina-
own theory. A noted civil engineer—one who hasconstructed . tion of life ?
perhaps more railway bridges than any other man in the' Thanks to the labors of many of the acutest minds in ex-
country—recently said that he had never used the calculus perimental science—among them Pasteur and Pouchet, in
1n his work in his tife. Yet almost any textbook on strains . France ; Huitzinga, Cohn, Klebs, Bilbroth, in Holland,
and stresses teems with formulz based on that abstruse | Austriaand Prussia; Mantegozza, Cantoni and Oebl, in Italy;
branch of mathematics. The calculus is invaluable to the  Bastian, Lister, Sanderson, Tyndall, Dallinger and Roberts,
mathematician; but here at least is one engineer who takes'in England ; Wyman and others in our own country, with
the responsibility of figuring his strains and selecting his 8Dy number of less eminent investigators—the primary con-
sizes of material without its aid. _ditions of the problem have been satisfactorily mastered.

Another instance: We have before us a letter from a very i It is admitted by all that by subjecting matter to a sufficiently
eminent experimenter upon the strength of metals, etc. He high temperature it can be entirely freed from life and life
informs us that, by his recentinvestigations, involving an I germs. It is admitted that the all-pervading germs of life
immense number of experiments, the report of which be- cannot pass through a sound plate of glass; consequently
fore many months will be made public, the deductions of | any substance to be tested can be kept perfectly isolated by
Rankine and other authorities as to strength of chain are *hermetically sealing the vessel containing it. Other success-
whouy wrong: that the stud does not increase the strength ful methods have been employed; but this is the most exact
of links, and the strongest links are not made from the |ing, and is beyond question or suspicion when used with

| strongest bars, besides other somewhat startling deductions. |reasonable care. It is admitted also that the temperature at

Theoretically at least, then, all our chain cables have been | which putrefaction ordinarily takes place most actively is a
made under erroneous rules; practically, however, they have proper temperature at which to keep the fluids under exam-
served their purpose. It cannot be conceived that new - ination ; and fluids must be used since they are the natural
theories in chain construction, or in any other branch of habitat of bacteria.
science involving constructive work, can cause materials to| The question, What is a killing temperature ? has been
do more than is expressed inthe latter phrase. very hard to settle ; that is, a temperature high enough to
The columns of this journal show perhaps most clearly surely destroy life, yet not so high as to endanger the chem-
how much our improved forms of machinery are due to con- 'ical composition of the solutions to be tested. A compara-
structive skill based on practice. Take any mechanical in-  tively low temperature suffices to kill bacteria, and so far as
vention, adapted by its originator after long study to achieve ; positively known, bacteria multiply only by fission. They
a certain purpose, and observe its form as first published on may, however, multiply also by means of invisible germs ;
these pages. Search for that device five years afterwards, and since many germs are known to withstand a higher heat
and itis hardlyrecognizable. Experience has called for more | than the developed forms, a higher temperature than suffices
metal here, less there. Actual tests have shown what modi | to kill bacteria must be insisted on in all experiments in this
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