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PROGRAMME OF ORGANIZATION

OF THE

SMITISONTAN INSTITUTION,

*

[PRESENTED IN THE FIRST ANNUAL REPORT OF THE SECRETARY, AND
ADOPTED BY THE BOARD OF REGENTS, DECEMBER 13, 1847.]

INTRODUCTION.

General considerations which should serve as o gquide in adoptirg a Plan
of Organization.

1. WiLL or SurtasoN. The property is bequeathed to the United
States of America, ‘‘to found at Washington, under the name of the
SMITHSONIAN INSTITUTION, an establishment for the increase and dif-
fusion of knowledge among men.”’

2. The bequest is for the benefit of mankind. The government
of the United States is merely a trustee to carry out the design of
the testator.

3. The Institution is not a national establishment, as is frequently
supposed, but the establishment of an individual, and is to bear and
perpetuate his name.

4. The objects of the Institution are, 1st, to increase, and, 2d, to
diffuse knowledge among men.

5. These two objects should not be confounded with one another.
The first is to enlarge the existing stock of knowledge by the addition
of new truths; and the second, to disseminate knowledge, thus in-
creased, among men.

6. The will makes no restriction in favor of any particular kind of
knowledge; hence all branches are entitled to a share of attention.

1. Knowledge can be increased by different methods of facilitating
and promoting the discovery of new truths; and can be most exten-
sively diffused among men by means of the press.

8. To effect the greatest amount of good, the organization should
be such as to enable the Institution to produce results, in the way of
increasing and diffusing knowledge, which cannot be produced either
at all or so efficiently by the existing institutions in our country.

9. The organization should also be such as can be adopted pro-
visionally; can be easily reduced to practice, receive modifications,
or be abandoned, in whole or in part, without a sacrifice of the funds.

10. In order to compensate, in some measure, for the loss of time
occasioned by the delay of eight years in establishing the Institution,










































































































































































































































































































































































































































ROYAL SOCIETY OF LONDON. 149

legislative enactment which established the Gregorian year in England in 1752,
shortened the preceding year (1751) by a full quarter. Previously the eccle-
siastical and legal year was held to begin with the 25th March, and the year
A.D. 1751 did so accordingly; that year, however, was not suffered to run
out, but was supplanted on the 1st of January by the year 1752, which it was
enacted should commence on that day, as well as every subsequent year.””*
The attempt to retrace here, even in the most summary manner, the philo-
sophical labors of the Society would suggest a start'ing contrast between the
narrow limits allotted to this outline and the vast field which it would be neces-
sary to trayerse. How mere a catalogue of names and of terms would be the
result of any attempt to recall those achievements in every department of
natural science which have distanced imagination and rendered the fictions of
poetry tame and spiritless in comparison! Hspecially would this be the case
as we approached that wonderful era of discovery, the close of the eighteenth
century, which suggested to Cuvier the imposing retrospect with which he
opens the Eloge of Haiiy: «“The laws of a geometry, as concise as compre-
hensive, extended over the entire heavens; the boundaries of the universe en-
larged, and its spaces peopled with unknown stars; the courses of celestial
bodies determined more rigorously than ever, both in time and space; the earth
weighed as in a balance; man soaring to the clouds or traversing the seas with-
out the aid of winds; the intricate mysteries of chemistry referred to certain
clear and simple facts ; the list of natural existencies increased tenfold in every
species, and their relations irrevocably fixed by a survey as well of their in-
ternal as external structurc; the history of the earth, even in ages the most
remote, explored by means of its own monuments, and shown to be not less
wonderfnl iy fact than it might have appeared to the wildest fancy : such is
the grand and unparalleled spectacle which it has been our privilege to con-
template!”t  And in the realization of each and all of these surprising results
the Royal Society of London has borne its effective part, yielding to none in
the reflected lustre of its long line of brilliant names : its Herschels, Bradleys,
Maskelynes, Youngs, Priestleys, Daltons, Watts, Wollastons, Davys, Buck-
lands, Murchisons, Faradays, and Airys. For, as the illustrious savant just
quoted has elsewhere said with equal force and generosity, ¢ The philosophers
of England have taken as glorious a part as those of any nation whatever in
the labors of the intellect which are the common heritage of the civilized world ;
they have dared the ices of either pole, nor is there any nook of the two oceans
which they have not visited ; they have multiplied tenfold the catalogue of the
kingdoms of nature; by them the heavens have been made populous with
planets, satellites, and stupendous phenomena; they have counted, so to say,
the stars of the galaxy; if chemistry has assumed a new face, the facts which
they have furnished have essentially contributed to the transformation; to them
we arc indebted for inflammable air, pure air, phlogisticated air they have dis-
covered the decomposition of water; new metals in large number have sprun
from their analyses; by them only has the nature of the fixed alkalies boen
demonstrated ; finally, at their voice, mechanics has become pregnant with
miracles, and placed their country above all others in nearly every species of
productive industry.”f

* Herschel's Astronomy, p. 413. 8o great was the popular repugnance to the change of the
style or calendar, that the mob pursued the minister in his carriage, clamoring for the days
by which, as they supposed, their lives had been shortened ; and the illness and death of the
astronomer Bradley, who had assisted the government with his advice, was attributed to a
judgment from heaven. It is also related that when the grandson of Lord Macelesfield, who

ad likewise been prominent in effecting the change of style, was standing a contested elecs
tion for Oxford, the mob insultingly called out to him, *“Give us back, you rascal, those
eleven days which your grandfather stole from us.”’—Weld. : Nyt

f See Smithsonian Report, 1860, Memoir of Haiy. Ry

} Cuvier, Eloge of Sir Joseph Banks. DAL
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“When we reflect,” says Mr. Weld, on the benefits conferred on mankind
by the discoveries of modern science, Englishmen must feel an honest pride in
the fact that so large a proportion have emanated from the Fellows of the Royal
Society. or will that pride be diminished, when it is remembered that from
first to last the Society has received no annual pecuniary support from govern-
ment, nor assistance of any kind, beyond the grant of Chelsea College, shortly
aftter their incorporation, and more recently, the use of the apartments they now
occupy in Somerset House.* While the members of the French Institute re-
ceive a yearly stipend, the Fellows of the Royal Society pay an annual sum for
the support of their institution and the advancement of science. It would be
repugnant to the feelings of Englishmen to submit to the regulations of the
Ingtitute, which require official addresses, and the names of candidates for ad-
mission into their body, to be approved by government before the first are
delivered or the second elected. The French savans are, it is true, ennobled
and decorated by orders, which the wiser among them, in common \vit}l true
philosophers of any country, regard with indifference. Nobly did Fourier say
of Laplace: ¢ Posterity, which has go many particulars to forget, will little care
whether Laplace was for a short time minister of a great state. The eternal
truths which he has discovered, the immutable laws of the stability of the world,
are of importance, and not the rank which he occupied.”

As a consequence of this independence and self-support, it was necessary that
the Royal Society should be numerous, and by a consequence not less necessary,
as Cuvier remarks, « that, as in all political associations where the participation
of the citizens in the government is in inverse ratio to their number, those to
whom the Society intrusts its administration should exercise over its labors, and
to a certain extent over the course and progress of science, an influence moxe
considerable than can be readily conceived of by the academies of the conti-
nent.” That the Society has been fortunate in the zeal and ability of those
called to preside over it, will have been observed in the course of the preceding
sketch. It remains to be added that, on the death of Sir Joseph Banks, in 1820,
the chair was for a short time occupied by Dr. Wollaston,t followed in the same
year by Sir Humphrey Davy ; by Davies Gilbert, in 1827 ;i the Duke of Sus-
sex, in 1830 ; the Marquis of Northampton, in 1838 ; Earl of Rosse, in 1849 ;
Lord Wrottesley, in 1854; Sir Benjamin Brodie, in 1858; and General Sabine,
in 1861. The latter still worthily occupies the chair.

As gomething has been said above of financial embarrassments at an earlier
period of the Society; it is gratifying to state, on the authority of Mr. Weld,
referring to the year 1848, that this condition of things is wholly changed ; be-
sides certain tracts of land, the Society then Leld in the public funds upwards
of &£33,000; its income being derived from rents, dividends, annual subscriptions,
admission fees, compositions, and sale of Tramsactions and Proseedings. The
number of Fellows, at the same date, was 821, of whom thirteen were honorary
and forty-seven foreign. The library of the Society, then containing upwards
of 40,000 volumes, is extremely rich in the best editions of scientific books.

Fellows are allowed to borrow books under certain regulations, though still more
use is made of the library for purposes of reference.

The sessions of the Society commence in November and continue until June.
At the ordinary meetings, after the usual preliminary business, one of the sec-
retaries announces the presents made to the Society, which are so numerous that

* Whither the Society removed in 1780. ¢

'fIn reference to the extraordinary tact and aouteness of Wollaston as a physicist, it was
said by Magendie that ‘his hearing was so fine he might have been thought to be blind, and
his sight so piercing he might have been supposed to be deaf.” ; :

iMr. Gilbert will be remembered by Americans as having pronounced the eulogy on Smith
son, contained in the first Smithsonian Annual Report. i
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_ BY CHARLES M. WETHERILL, PH. D., M. D.

. »

AxtER the electric current bad been applied to the decomposition of inorganic
bodies, and it had been discovered that. hydrogen, the metals, and the bases .
appearsd at the negative pole, while oxygen, chlorine, and the acids weré mani--
fested at the positive pole, the assumption that electrical attraction was the
bond of union in chemical combinations was Very natural, and the electro-
chemical gheory growing out of these experiments became speedily adopted by
chemists. The theory explained satisfactorily all known phenomena ; it gained
additional ‘support from the discovery that the chemical eleménty and.. com-
pounds. were separated by electricity from their combinations in. ﬁgal tatio of
their equivalents. In thoge days it was assumed, and at the preseiit;time it
is manifest, that any theory not embracing organic as well as inergdnic com- .-
pounds would be untenable, and hence arose the radical theory, first apphed -
to inorganic salts, but afterwards thoroughly studied and developed in respect -
to organic compounds. ’ I

As the present sketch is intended less for chemists than for others who may -
be confused at the appearance of the formuls of organic compounds. given in
modern chemical essays, the author may be pardoned in citing. facts and
formulz trite to chemists. He would also take occasion here to accredit to the
Lehrbuch of Graham Otto many of the illustrations, as well ass3ome of the
arguments, employed in the present sketch. ol

The nature of electrical attraction renders the idea of dinary compounds in
chemistry imperative, if we assume that electricity is the bond of union in ‘such
compounds. , o

Berzelius imagined the elementary atoms laden with electricity and with -
positive and negative poles, but so that in the atom of one elémént the positive:
electricity predominated, while in that of another element the négative elec-
tricity was ifi excess. This excess of (+ or —) electricity ‘communicated its
characters to the element, making it positive or negative. ' If two atoms of dif-
ferent electrical character are brought sufficiently near to:each other, they
mutually attract each other, forming a compound atom, which is itself positive -
or.negative according to the predominance of one kind or, the othepgof.its -}
electricity. The new compound atom was, therefore, susceptible of % )
attraction by another compound atom of different eleotricify, and somfify
attraction becoming weakeér as the compound atom becomes more complé:

Ampére ivagined the atgms of positive elements to have positive m
negative atmm})h@res or envelopes, and atoms of the negatige e efits
negative nuclef dnd positive,envelopes. Hence a positive
coming together would mutually polarize each oghey; #ie
nuclel would draw thep, togather £ form a coniph¥iid:
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If upon the members of this gerios an aleoholic solution of p tassd aot, one’
equivalent each of h
lowing compounds :

< N From Dutch ]iq_llid 04H4C]2 we Obta’in,o,lg[la }

ydrogen and chlorine i separated, and wé obtain the fol-

5

o Ist substitution GHCl,  « ‘045[122‘ } oy
« 94 « 04H2014. ] -v C‘Bé.lia} T " F ' : wr
“ 3d «  QHClL, o« " C0L;

which demonstrates that in Dutch liquid and its chlorine dompounds the latter
element exists in two conditions: one in which it'tdkes the placerof hydrogen, ’
atom by atom, and another in which it unites with carbon and ‘the compennd
atom thus formed. In other words, the negative atom of ohl@iﬁéw fveg out.
and takes the place of the positive atom of hydrogen. To bing thegeiphe. =~
nomena in accord with the former electro-chemical theory, we would b}}?%"”ﬁa‘

Y . ) . rer DROMERRIY il ,}(\
assign to the atom of chlorine a preponderating positive and a neg&tlﬁac@%}ggr e
ter at the same time, which was decmed inadmissible. Co e R
- The same difficulty oceurred with respect to the negative atom oxygen, to
which, according to some, a place had to be assigned sometimes inside of the .
positive radical. e

“The behavior of acetic acid with chlorine gas in sun-light affords a strik-
ing example of the substitution of Cl for H. By this reaction, from ¢, Hy O,
(acetic acid) there arises, by the substitution of chlorine for hydrogen, . chlor-

acetic aaci(}, 04,16[13 0, ) and between the two acids there i§ e‘b\.‘"ghi'é&:iﬁfdl‘rémi'—

cal similarity. They each saturate the same amount of base, and wh ‘pa@é@upou '
by the same reagents, give rise to analogous products, Thus,'b,yt&mféai’mg with
excess of alkali, acetic acid becomes carbonic acid (2 C 0,) and light:carburetted "

hydrogen, (C, H,,) while by the same treatment chloracetio - asid becomes "
2 C 0 and ¢ glm } or chloroform, which may be regarded as ;f%&ﬁ%fqarburettéd &
hydrogen, in which a portion of the hydrogen is replaced, by eltorine. By the & 5
action of naseent h £ogen, chloracet}i’c acid is reg?energi:;}g, gﬁ%oaztic aéid{ Iit r’;ﬁ
is true that these difficulties might be reconciled by the A tort . of both a
négative and positive character being assumed under difffes
by the same atom. This must be done in certain iqgstfauoes @, bt g

ern fype theory in aceord with the electro-chemical theoty, and®
experiments of Scheenbein upon ozone, and the phenomena of &,’ﬁ |
certain bofi¥ in the “nastent’” state, would. render this eﬁsshﬁpbi’ﬁ
likely ; but the imniedihte result of the experiments cited was, to
, electro-chemicsl théory ar abeyance, and to develop the theoty of typ
« The first %e theory s, & theory of the classification of, cheniic

«+ pounds, and wil‘analogoiinto 'the matural history system of q]sgxé (
exs,, generay. and, speciom | t;l'e was a «moleculal” or “mechattiis
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314 : FIGURE OF THE EARTH..

tion of instruments, the want of precision on the part of observers, or from
having reached us in obscure expressions or in units vaguely understood, have
been of no service to modern geometers. Five of these final results are cited
Ly Bailly in his History of Ancient Astronomy, and these, doub'tless, are not all
that might have been cited ; it is sufficient to compare them with one another,
to perceive how little guarantec of exactness either of thém affords a priore, or
without subsequent corroboration. According to Aristotle, the opinions received
in his time assigned 400,000 stadia as the circumference of the earth; Ptolemy
adopted 180,000 Eratosthenes and Posidonius respectively 260,000 and
240,000; Cleomedes 300,000. The learned historian above mentioned explains
these enormous discrepancies, which could not have resulted from the ignorance
or dullness of the observers, in a sufficiently natural manner, by assigning a
different value in each case to the stadium; assuming, as the state of knowl-
edge at his time respecting ancient measures seemed to indicate, four kinds of
stadia, approximately of 100, 136, 170 and 230, metres each, he arrives at the
sonclusion that these results, so discordant in appearance, are in the main iden-
tical, and not remotc from those obtained by modern investigation. But Bailly
himself, one of the most enthusiastic defenders of ancient science, agrees with
us in thinking that the geodesic labors of the astronomers but little anterior to
his own cpoch, as well as those of his cotemporaries, were conducted in complete
independence of the investigations of remote ages and without reference to a
coincidence of numbers. Leaving to himself. therefore, the responsibility of his
idcas, which we shall neither attempt to defend nor contravene, and judging
this to be no occasion for reporting the earncst arguments adduced by highly
respectable authors hoth for and against his views, let us concede, not to anti-
quity in general, but to a part of its philosophers, a knowledge, however loosely
approximate, of the dimensions of the carth; and with this concession, let us
pass to an cxposition of the geodesic labors of times ncarer our own and of
more authentic character, though not all marked by an undoubted stamp of
exactness.*

Towards the year 830 of our era, the Arabian astronomers measured, by
order of the wise Caliph Almamon, an arc of the meridian in the plain of Sind-
glar, near the coasts of the Red Sca; but the result of this operation made but
little approuch to the trath, or was cither confusedly expressed at first or has
been corrupted in the transmission.

In the year 1490, as Martin de Navarette relates in his compendious History
of the Spanish Marine, our learncd countryman Antonio de Nebrija, determined
by various measurements and observations the quantity of a terrestrial degree,
and obtained a number more near the truth than those before deduced.  Subse-
quently, Glareans, in Switzerland, and Orouncio I'ineo, in Irance, undertook and
accomplished a labor analogous to that of Nebrija; and the sume thing, with
even better suceess, was effected by the French physician Fernel, who founded
Lis estimate on the number of revolutions made by the wheel of a carriage
ix']li'ts {’;"Ulsih from Paris to Amicns, citics situated under ncarly the same me-
ridian.

In 1617, the Dutch gstronomer Schnell revived the method of Eratosthenes,
and applicd it, with better means and more accuracy than had yet been observed,

*The reader who may desire to know the slight or deficient foundations on which rest the
conjecturcs of the anthors who maintain the profonnd astronomical science of the ancients
may consult the treatise of Sr. Vasquez Queipo, entitled, Essay on the Metric and Monctary
Systems of ncient Nations, tome 1, pp. 63, 66, and note 10, corresponding thereto.

t Gpon the points here treated of, un-j)other analogous ones not less deserving to be known,
the reader will find eritical notices of great value in the disconrse relative to tic progress of
geodesy, read by Sr. Saavedra Meneses, at the beginning of the present year, on his recep-
tion into the Academy of Scicnces.
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Between Villejuif and Juvisi, Picard measured a base of 5.663 toises, and
by means of five triangles, resting on that line, deduced a distanee from Mareil
to Mulvoisih cqual, in the units just cited, to 32897. This line, much greater
than the first, served him now for a bage to connect Malvoisin with Sour-
don, ncar Amiens, by a chain of triangles in the direction of the meridian.
The arc comprised between the two last points was 1° 11/ 57", and the dis-
tance deduced from the triangulation and projected on the meridian was 68.430
toises 3 whence there rosulted for the value of a terrestrial degree the number
57064. Still later, Picard extended the operations to Amicns, and the degree
then stood reduced to 57.057 toises; or, taking a middle term, to 57.060;
a result which, assuming the ‘sphericity of the globe, implied as the length of
the carth’s radius 3,269,300 units of the above name.*

Although in this memorable operation, on which we have dwelt somewhat,
as being the first among those really worthy of confidence, Picard displayed
great talent and activity, the result obtained was closely approximate to the
truth only through.a singular combination of crrors; since, as appeared in the
sequel, there was a very considerable one in the value of the first base, nor
was that which cxisted in the quantity of the arc insignificant; two cireum-
stances which, as they affected the result in opposite directions, were ncutral-
ized as regarded the operation itself, but were afterwards the source of much
extrancons confusion and of long and warm discussions: a sad proof that im-
perfection, under some disguise or other, lurks in all the works of man; and
that, without doing injustice to the memory or merits of the learned, we should
never blindly surrender our belief to their authority. '

The rotation of the earth being by this time a fact received without contra-
diction in the scientific world, of necessity soon drew with it its natural conse-
quences : thus, the ideas of the less weight of bodies at the equator than in
the neighborhood of the poles from the effect of the centrifugal foree opposed
to gravitation, and of the compression of the globe in the direction of the axis
. of movement, had begun to take root in all reflecting and wnprejudiced minds,
when an observation, in some degree unexpected, gave confirmation to this
view of the question. The academician Richer, haviag been sent to (tuiana,
in 1672, for scientific purposes of different kinds, returned to his country the
following year, and among other results of his cxpedition presented to the
Academy an observation which, though incidentally made, proved to be the most
important of all: the astronomical pendulum which, at Paris, gave an oscilla-
tion of one sccond, was found to move more slowly in Guiana, to the extent
of making in a day 88 oscillations fewer than at the former point. This indi-
cated an encrgy of gravitation at the equator inferior to that in high northern
latitudes, the existence of the centrifugal force due to the rotary movement of

* The toise spoken of is that of France, containing 6.30450 feet, which dates from the time
of Charlemague, and is said to have originated with the Arabs. For many centuries the
standard of this unit of measure wag little known, and from time to timo underwent modifi- -
cations, the results of ignorance or carclessness more than of fraud, until in 1663 a new one
was prepased and deposited in a secure place, in order to serve as a typo for all of its kind ;
it was to this standard that Picard and the geometers who succeeded him referred their geo-
desic operations. A century afterwards the iron rule which was adopted for the standurd of
meaguremcnt ol trigonometrical bases in Peru, also a toise in length, but better constructed
thau the toize of Picard’s time and in a better state of preservation than the latter, was, at
the sugzrestion of Condamine, declared to be the legal unit, at a temperature of 13° Regumur,
or 162 centigrade, that having been its medium temperature during the operations near
the equator. ~ The subsequent labors of Delumbreand Mechain scrved to fix the length of
!.hu new lincal uuit, or, in other words, of the metre, which, at the temperature of 09'is, in
‘ines, 443,290, thus cstablishing between the metre and the toise the ratio of 1 to 1.94003631.
This last number has heen employed as factor in the remainder of this article, while it has
been thought proper to convert the ancient units into the modern, or more usual of the deci-
mal metric systew.
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finally at rest. With this view, two delegations, composed chiefly of members
of the Academy, and provided with the most delicate instruments for observing
then known, were despatched, one towards the equator, the other to a high
northern latitude, for the purpose of measuring one or more degrees of the
meridian, from the comparison of which measurements, if effected with accuracy,
might readily be deduced the direction of the terrestrial compression and its
value, or the amount of divergence from a spherical form.

Maupertuis himself, assisted by Clairaut, Le Monnier, Camus, Outhier, and
the Swedish astronomer Celsius, undertook the second of the operations re-
ferred to, proceeding to Lapland in 1736, as far as the 76° of latitude; and
although it might have scemed that the rigors of the climate would presers ob-
stacles little less than insuperable, he had the good fortune to terminate his un-
dertaking in scarcely more than two months. The triangulation extended from
the mountain of Kittis at the north to the church of Tornea at the south; the
base, of 7.407 toises, was measured upon the frozen river bearing the latter name,
under conditions of exactness scarcely to be attained in any other climate; the
quantity of the arc measured was 57’ 29", and the resulting value of the de-
gree of the meridian equal to 57.438 toises, or 378 more than the degree ¢f
Picard, as would be naturally the case on the supposition of the earth’s being
flattencd towards the poles.

The other commission destined for the equator, and composed of Godin, La
Condamine and Bouguer, had sailed a year carlier, or in 1735, and by order of
the Spanish government was joined at Quito by D. Jorge Juan and D. Anto-
nio de Ulloa, both worthy, from their zeal and intelligence, to co-operate with
the I'rench delegation. To recite the hardships to which these distinguished
men were subjected during the eight years occupied in their preseribed task,
the disappointments which they encountered, the deficiencies to be remedied,
the precautions to be taken, and the sagacity and skill of which they made proof,
would be beside our present purpose. Suffice it to say, that their measurement
of the arc in Peru, notwithstanding the recent progress of practical astronomy,
is still considered as a masterly operation in its kind.

The degree of Peru, of 56.753 toises, compared with that which Picard had
measured in the north of France, pointed substantially to the same result with that
already obtained by the collation of this last with the degree of Lapland; that
is to say, to the polar compression of the terrestrial globe. To what, then, was
it attributable that from the examination of the different degrees of the French
meridian there resulted a diametrically opposite conscquence to the above?
From the fact before hinted at, that the first base measured by Picard labored
under a considerable error, compensated, indeed, as regarded the final result by
other crrors of quite a distinet kind which were committed in the course of the
operations, and which by a rare concurrence of circumstances operated in an
opposite dircction to the preceding. Without distrusting its exactness, Cassini
also took that first line for the base of a triangulation much more extensive and
important than that of Picard, and hence arose those incidental anomalies
wliclt involved the learned in so much confusion, until the illustrious La Caille
divined from what source that incomprehensible difficulty emanated. The base
in question having been rectified by successive admeasurcments in 1740-1754,
and the caleulations corrected, the capital discrepancy, which till that date
had interfered with the various geodesic results, disappeared.

In stating that the contradiction disappeared, we would only be understood
to say that, after the epoch just referred to, there was a unanimous concur-
rence in the fact of the defective sphericity of the earth and the flattening of
its poles; as regards the definite value of this, and the geometric figare to
which our globe most nearly approaches, neither did guch unanimity then, nor,
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taken as the ten millionth part of one quarter of the meridian just measured.*
In 1803 Mechain passed anew into Spain with the intention of prolonging the
are of the meridian to the Balearic islands; but being placed in detention in
the fortress of Montjuich, in consequence of the ill understanding then subsist-
ing between his own government aund ours, he took the occasion to rectify his
former calculations and observations, and from the mortification which he ex-
perienced at observing certain discrepancies, fell into a state of dejection', and
after having been previously set at liberty, died at Castellon de la Plana in the
vear 1805. During the two following years, Biot and Arago, assisted by the,
Spaniards Chaix and Rodriguez, not less worthy of participating in this work
than Don Jorge Juan and Ulloa in that of Peru, carried the operation to the
igsuc contemplated by the too scrupulous Mechain.

"The British triangulation was initiated in 1784 under the direction of General
Roy, with the twofold object of perfecting the geographical chart of the United
Kingdom, and at the same time prolonging towards the north:the measurement
of a terrestrial meridian. After being suspended in 1788, these labors were
resumed in 1793 under the supervision of W. Mudge, who extended the geodesic
system to the extreme confines of Scotland, and deduced, as the value of the
earth’s compression, the fraction 313, being identical with that obtained in
Trance; yet the Spaniard Rodriguez soon after demonstrated that in the course
of the British operations frequent and, to a certain extent, inexplicable anoma-
lics were distinguishable.

After the preceding measurements the following are the principal ones in tlie
order of their dates : '

That of the arc of Lapland in 1801, undertaken with a view of verifying
and extending the work of Maupertius.

That effected in India, in 1802, 1803, by Colonel Lambton, from which there
resulted at first a flattening of Lz, which Rodrigucz, in repeating the caleula-
tions, reduced to 515, 'I'he same Lambton inaugnrated another vast operation
which, coutinued by Captain Everest, embraced an actual arc of more than 21°,
from Cape Comorin to Kaliana, north of Delhi.

That of Piedmont, 1821 to 1823, conducted by the Italian astronomers
Carlini and Plana. :

That of the meridian of Dorpat, begun in 1817 and 1821 by Tenner and W.
Struve, and which up to this time prolonged north and south from the frozen
coast of Norway to the mouths of the Danube, comprises an are of more
than 25°,

Those of Ianover and Denmark, aecomplished by Gauss and Schumacher,
it the same date with the Piedmontese triangulation.

The Prussian, corresponding to the meridian of Koningsberg, which, under
the superintendence of Bessel and Biiyer, exhibits a model in labors of this
nature, and which it will be difficult, for any future ones to cxcel.

Besides these important triangulations, still another deserves notice, which
was cffected by Maclear in the extreme south of Africa, with the object of

* The caleulations required to fix the length of the metre were executed by Swinden on the
part of Hoiland, Tralles of Switzerland. Laplace and Legendre of Prance, and Ciscar of
L\\F:Lin. Deliumbre showed, not long afterwards, that. as well in the selection and analysis
of the clements of the caleulation asg in the caleulation itself, not all the circumspection desir-
able Lad been observed; a judgment which analogous works, effected in the course of the

present century, have fully (-on%rmed. The difference between the legal and the theoretic

metie—a difference which will never be perfectly known—is, however, very small, and abates
but little or not at all the merit of the decimal metric system, which possesses, in other
respects, the most unquestionable advantages over other systems now in use. Still it is
well to knew that between the metre and the quarter of the meridian there does not exict the
simple relation which wag at first supposed, that unit having been reduced to o conventional
type, as is also the ease with all others of its kind.

°® s On this sabject may be consulted the Tratado de Meteorologia Antiqua y Moderna, por M.

aigey.
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arc of meridian extending from Palermo to the parallel of Cristiania and Upsal,
across scas and continents prodigiously diversified, and intermediate to the Rus-
gian arc in the east and that stretching from Formentera to the Shetland isles
in the west of Europe, have been zealously seconded by the Prussian general
Baeyer, the companion of Bessel in the geodesic operations of Koenigsberg, and
distinguished alike for his knowledge and experience. In the memoir relative to
this matter, which he published in Berlin in 1861, Bacyer does not ask the pro-
tection of goverments, nor invoke the learned of all countries to unite their
efforts, for the purposc of ascertaining whether the polar compression of the
earth is a hundred-thousandth part greater or less than it is believed to be; he
holds; on the contrary, that the geometrical problem is resolved ; but the physi-
cal and geological problem, closely associated with the real figure of the globe,
he regards as scarcely yet defined. The idea of Baeyer, which Biot, as we
have secn, also cherished, and which equally exercises the thoughts of other
savants, would doubtless be realized, if the local influences which embarrass
and complicate the geodesical operations, instead of being avoided as heretofore,
were purposcly sought for and measured; if, wherever practicable, the net-work
of triangles were cxtended around and over the surtace of seas and of volcanic
regions, and across the valleys and mountain-chains of more abnormal compo-
sition; if the instruments for measuring distances and angles were rendered
comparable in some sort to the balance of the chemistand the goniometer of the
mineralogist ; in brief, if, after having defined the external figure of the earth,
geodesy should penetrate, as it were with the eyes of induction, into the interior
of the globe, in order to reveal to us the origin of that figure, the transforma-
tions it has expericnced, and the stability, whether little or great, which it pos-
sesses for resisting the destructive assaults of time. Considered under this new
aspect, the question presents an extraordinary interest, opens to view an indefi-
nite and almost unexplored horizon, and affords one proof more of the close
interconnexion which exists among all the natural sciences. Let the project
of Bacyer or some analogous one be transferred to the field of practice, and the

nineteenth century will have won yet another title to the consideration of the
agces to come.






332 AERONAUTIC VOYAGES.

with rain. The balloon descended so lightly that it broke neither the branches
nor frames of the vineyard on which it finally rested.”

The gas employed in this experiment was nothing but air dilated by heat,
but its nature was not stated in the report of the ascension published in the
journals. Without waiting for further indications, the artist Robert and the
physicist Charles, by means of a national subseription, which was readily ad-
vanced, constructed, of lutestring coated with gum elastic, a balloon four meters
" (13.12 feet) in diameter, which they filled with hydrogen gas, procured by
the action of diluted sulphuric acid on iron filings. This balloon ascended from
the Champ de Mars, August 27, 1783, at five o’clock in the afternoon, in
presence of an immense crowd, and heralded by salvos of cannon, Itremained
but three-quarters of an hour in the air, and fell at Gonesse, near Econen, five
leagues distant from Paris. Thus was demonstrated the possibility of making
balloons of varnished material, nearly impermeable by hydrogen, the lightest
of known gases, and possessing great advantages over the heated air. Yet this
means of obtaining very considerable ascensional foree with balloons of. limited
dimensions was not immediately adopted, and sundry experiments were. suc-
cessively made with very large aerostats inflated with air heated by a fire of
straw mixed with a little wool. It was with such a balloon, having an oval
form, a height of 23 meters, a diameter of 15, and a capacity of 2,056 cubic
meters, that Pilatre de Roziers and d’Arlandes made the first aerial voyage
which man had ventured to undertake in balloons wholly detached and uncon-
fined. Ascending from the Chateau de la Muette, November 21, 1783, they
traversed a distance of two leagues at an elevation of about 1,000 meters, having,
in their transit, hovered over Paris for 20 or 25 minutes. The 1st of December
following, Charles and Robert ascended from the Tuilleries in a spherical balloon,
made of lutestring coated with gum clastic, and having a diameter of only 8.50
meters, which was inflated with hydrogen. After a passage of about nine
leagues the balloon touched the earth at Nesles, where Robert left the car, while
Charles reascended and reached an elevation of abeut 2,000 meters, alighting
finally two leagues further on, after having experienced a cold of —5°, or +
23 Fuh., when the thermometer indicated on the ground +7°, 442 Fah. From
this day dates the demonstration of the practical possibility of balloon voyages—
woyages always adventurous, but which have become, at a later period, a pastime
with perzons of leisure. I shall not speak here of the attempts which have been
made to derive advantage from aerostats in military expeditions, nor of the nu-
merous contrivances to direet their course through the air, nor of the unfortunate
experiment of uniting the action of fire with the employment of hydrogen, for
which Pilatre de Rozicrs atoned with Lis life, nor of the substitution of illumi-
nating gas for hydrogen, a substitution which renders these enterprises less
costly, but which diminishes the ascensional foree of apparatus of a determinate
dimension. T must restrict myself to aeronautic voyages, performed with a view
to the advancement of science.

We must refer to the old Academy of Sciences if we would find an account
of the first voyages by which science was benefited through the employment
of ballo s, in which hydrogen gas was used as an agent. The expeditions of
MM. Biot and Gay Lussac, made in 1804, were preeeded by the ascensions of
Robert<on, Lhoest, and Sacharoff, which yielded some interesting results; but
not until after nearly half a century were the remarkable voyages of MM. Barral
and Bixio undertaken, followed shortly afterwards by those of Mr. John Welsh.

IL—RESEARCHES TO BE MADE IN AEROSTATIC ASCENSIONS.

Those who propose to undertake aerial voyages form, in general, no idea of
the number of questions to be resolved, nor of the difficultics to be surmounted
in order to furnish science with certain elements of discussion. The instru-
ments requisite for investigating, as well the temperature as the hydrometric
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state of the air, the phenomena of the magnetic needle, the proportions of po-
larized light contained in the light of the atmosphere, the diaphaneity, the
color more or less blue of the different strata of air, &ec., do not exist at all, or
else require important modifications before being applied to the research of the
laws by which the phenomena vary with the height, which is itself not deter-
mined with entire precision by barometrical observations. For half a century
many learned bodies—the French Academy of Sciences, that of St. Petersburgh,
the British Association for the advancement of science, the Academy of Dijon,
&c—have directed inquiry to the means of supplying the defect of which I
speak, and of furnishing aeronauts with adequate instruments of investigation.
But the problem has been by no means considered under all its aspects, and is
very far from having received a complete solution; at all events, the suggestions
which have been derived from the voyages of Biot and Gay Lussac, and especially
from those of Barral and Bixio, should be taken into serious consideration by
those whose zeal shall hereafter prompt them to encounter the perils of such en-
terprises, in the view, particularly, of reaching the most highly rarefied aerial
regions, and traversing the atmosphere under its most variable conditions. The
principal questions on which the attention of such explorers should be fixed
are the following :

1. The law of the decrease of atmospheric temperature with the elevation.

2. Influence of the solar radiation in the different regions of the atmosphere,
deduced from observations made upon thermometers whose bulbs are coated
with very different absorbing substamces.

3. Determination of the hygrometric state of the air in the several atmos-
pheric strata, and comparison of the indications of the psychrometer with the
dew-point at very low temperatures.

4. Analysis of the air from different heights.

5. Determination of the quantity of carbonic acid contained in the higher
regions of the atmosphere.

6. Examination of the polarization of light by clouds.

7. Observation of different optical phenomena produced by the clonds.

8. Observation of the diaphaneity, and of the intensity of the blue color of
different strata of air. :

9. Observation of the declination and inclination of the magnetic needle, and
of the intensity of magnetism.

10. Study of the electric state of different atmospheric strata.

11. Experiments on the transmission and reflection of gound in different
strata of air in a sercne state of the sky, and in a sky containing clouds.

12. Physiological observations on the cffects produced by the rarefaction of
the air, very low temperatures, extreme dryness, &e.

The instruments at the disposal of the voyagers should be the same as those
which, by my own advice, and that of my illustrious colleague, M. Regnault, were
carried by MM. Barral and Bixio in their expeditions, and which they would
have continued to use had they been able to make other ascensions, to wit :

1. Two siphon barometers, graduated on glass, of which the aeronant need
observe only the upper meniscus, the position of the lower meniscus being given
by a table constructed after direct observations made in the laboratory. Each of
these barometers should be provided with a thermometer divided in centigrade
degrees, s0 as to present a scale extending from 350 to —39°. It is now’
known that the acronaut may encounter strata of air having a temperature
fower than that of the congeation of mereury; hence the ordinary barometer
will not answer, and an instrument should therefore be furnished, founded
on the pressure exerted by the atmospherc on an elastic spring, and tested at
very low temperatures under fecble pressures obtained by the pneumatic machine.

2. A vertical thermometer, of arbitrary graduation, the cylindrical reservoir
of which is placed in the axis of several concentric envelopes of bright tin, open
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at their bases to admit the circulation of air. T'his arrangement has been devised
in order to obtain, at least approximately, the temperature which a thermometer
would indicate in the shade.

3. Three thermometers, having arbitrary scales, attached to a metallic plate 5
centimeters apart. The reservoir of the first of these thermpometers should have
a vitreous surface; the surface of the second should be coated with lamp-
black ; and the reservoir of the third should be covered with a cylinder of
polished silver, which must also envelop a portion of the stem. The reservoirs
ghould be narrow cylinders, much elongated. Immediately below the reservoirs
the metallic plate should support another plate brightly coated with silver. The
plate bearing these thermometers should be arranged horizontally on one of the
sides of the car, with a view to its remaining constantly exposed to the solar
radiation.

4. A psychrometer formed by two thermeters of an arbitrary scale.

5. One of Regnault’s condensing hygrometers,

6. Tubes of caustic potash, and also of pumice, wet with sulphuric acid, for
the determination of the carbonic acid of the air. The air should be drawn in
by means of a pump of the capacity of one litre (1.760 pint) accurately gauged.

7. Two balloons of one litre capacity, furnished with stop-cocks of steel, for
collecting the air of the higher regions. These balloons, enclosed in tin boxes,
should be scrupulously exhausted of air before the ascent.

8. A minimum thermometer of M. Walferdin, which should be enclosed in a
tin cylinder, pierced with holes. It is best that this instrument should be placed
under seal, as was done by MM. Barral and Bixio, since the control of the per-
sonal observations by means of a mute instrument imparts considerable value
when they come to be verified, and affords a triumphant reply to objections
which, through a natural tendency of the human mind, always oppose themselves
to results which cannot be immediately verified by new experiments made under
the same conditions. In the event, moreover, of the ascension of the balloon to
heights where the temperature falls below—40°, the point of congelation for
mereury, it will be necessary to have thermometers of aleohol or sulphuret of
carbon, graduated below that point of the thermometric scale, so that the obser-
vations may not be interrupted by a circumstance which has ceased to be con-
sidered as of impossible occurrence.

9. It is from the considerations just stated, that I would recommend also the
use of the apparatus devised by M. Regnault, and intended to indicate the
minimum of barometric pressure, and conscquently the maximum of elevation to
which the balloon has attained. This apparatus should be enclosed in a tin case
pierced with numerous small openings. ~ The lid of this case should be secured
with a gea] like the minimum thermometer.

. 10.1§§1ariscopic telescopes, such as I have described, Astronomie populaire,
ii, p. .

11. I.nstruments for showing the declination, inclination, and intensity of
magncti=m, suspended in such a manner as not to be affected by the movements
of rotation of the balloon in its ascent, as has been observed by MM. Biot, Gay
Lussac, Barral, and Bixio.

_12. Electrometers go constructed as to be capable of indicating at once the
kind and the intensity of the clectricity of different atmospheric strata.

It is scarcely probable that in an ascension, observers will be able to cmbrace
at one time o many subjects of study, or use successively and opportuncly so
many instruments. The acronaut should, on each occasion, limit himself to a
sxp:'l}l number of important inquirics. Tt is only in a series of acronautic expe-
ditions that a collection of records can be made corresponding to the great number

of quc-tions which the constitution of the terrestrial atmosphere presents for
solution.
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Tt is impossible to frame a programme which will embrace all the points
worthy of examination; we are constrained to admit that the unforeseen will
always play a principal part in aeronautic expeditions. We know little at
present of the constitution of clouds, of the phenomena of refrigeration produced
by their evaporation, of the mixture of strata of air differently saturated with
humidity and derived from very different sources, of the action of electricity
which traverses great aerial spaces, &c. In every case it is desirable that, during
the progress of aerial voyages, there should be made, at least from hour to hour,
in the principal terrestrial observatories, observations analogous to those which
the aeronauts propose to undertake. This was advised in 1841 by a committee
of the British Association, in a report relative to the advantages which science
might derive from aerostatic ascensions, a report signed by Brewster, Herschel,
Lubbock, Robinson, Sabine, Whewell, and Miller, and the advice was observed
by MM. Barral and Bixio, who were thus enabled to connect the phenomena
noticed in the higher regions of the air with those which occurred at the same
time on the surface of Europe. :

Barometric observations 1n connexion with those of temperature yield, by
means of a formula which we owe to the genius of Laplace, the measure of the
elevation to which balloons ascend above the level of the sea. This formula has
been reduced into the usual tables which are found in the Annuaire du bureau
des longitudes. 'The considerations on which the illustrious geometer founded
his analysis led him to employ in hiz admirable formula a coefficient whose
determination Ramond had arrived at, by comparing a great number of thé
measurements of the height of mountains taken with the barometer with their
trigonometric measurements. Now, as Ramond operated chiefly under the par-
allel of 45°, apd upon mountains whose elevation scarcely reached 3,000 meters,
there is nothing to prove that the undetermined coefficient of Laplace’s formula
is susceptible of being applied to the measurement of much more considerable
heights, and made in other latitudes. It would not be superfluous to measure
directly, by observations made from several astronomical stations situated at
known distances, the heights to which aeronauts attain, and to compare the
results obtained with the barometric determinations. Mo doubt these operations
will present numerous difficulties, and may be not unfrequently tried without
success, because the balloons may disappear in the clouds or be carried in
directions which will not permit the terrestrial telescopes to follow them with
any advantage. But the problem to which I here call attention merits by its
imlporta.nce the saerifices which may be encountered in giving it a satisfactory
solution. ’

HUIL—AERONAUTIC VOYAGES OF LHOEST, ROBERTSON, AND SACHAROFF.

The first aeronautic voyage to which science was indebted for gome useful
indications was that performed at Hamburg, July 18, 1803, by the physicist,
Robertson, accompanied by his countryman, Lhoest. They remained suspended
in the air five hours and a half, and descended at Hanover, twenty-five leagues
distant from the place of departure.

At the moment of the ascension the barometer on the earth stood at 28 inches,
and the thermometer at+16° Reaumur; at the greatest height to which they
attained the barometer showed 12.4 inches, and the thermometer —5°.5 Reaumur.
These observations, reduced to metric and centigrade measurements, give 758
willimeters for the barometric height, and+-20° for the temperature at starting ;
336 millimeters and—6°.9 at the highest point reached. Hence, according to
the formula of Laplace, we deduec 6,831 meters as the maximum height to
which the balloon ascended.

The two acronauts thought that at that height they observed the oscillations
of the magnetic needle to be much less rapid than at the surface of the carth,
and that cousequently the magnetic intensity diminishes rapidly as the elevation
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in the atmosphere increases. They also reported that they had experienced
much physical suffering, and observed physiological phenomena, such as the
swelling of the lips and veins, the bleeding of the eyes, &ec., which have not
been uniformly verified in subsequent expeditions.

However this might be, the Academy of Sciences of St. Petersburgh deter-
mined on a repetition of the experiment to be made by Robertson himself, assisted
by Sacharoff, one of its own members, distinguished both as a physicist and
chemist. This second expedition took place June 30, 1804. The aeronauts
ascended from St. Petersburgh at 7 hours 45 minutes p. m., and descended at
10 hours 45 minutes, near Sivoritz, at a distance of about 20 leagues. At the
moment of departure the barometer stood at 30 inches, and the thermometer at
19° Reaumur; at the greatest elevation the two instruments indicated respect-
ively 22 inches and 4°.5 Reaumur. We conclude from these observations that
the barometric pressure and the temperature were, at the point of departure, 812.1
- millimeters, and +23°.7; at the greatest elevation, 595.5 millimeters and -+ 5°.6;
and from this it results that the highest point reached was 2,703 meters. MDM.
Robertson and Sacharoff were not able to make regular magnetic observations,
but they fclt authorized to affirm that the needle of declination had ceased to
be horizontal, and that its north pole was elevated about 10 degrees, its south
pole having an inclination of the same amount towards the earth.

IV.—VOYAGES OF BIOT AND GAY LUSSAC.

Saussure, after a series of observations made on the Col du Geant at a height
of 3,435 meters, conceived it to be ascertained that at that height the magnetic
intensity undergoes a sensible diminution, which he estimated at about one-fifth.
This result appeared to be verified by the aeronautic voyages of Robertson,
Lhoest, and Sacharoff, just spoken of. But the proofs of the fact were not
given in a sufficiently decisive manner to secure it a definitive reception into
science, and the question appeared important enough to the principal members
of the Institute, Laplace, Berthollet, Chaptal, to justify a special experiment.
This was intrusted to MM. Biot and Gray Lussac, who ascended from the garden
of the Comservatoire des arts et metiers, August 24, 1804, provided with all the
necessary instruments. The small dimensions of the balloon did not allow the
two acronauts to reach the height of more than 4,000 meters, and at that eleva-
tion the temperature, which had been+17°.5 on the carth, had only sunk to
+10°.5. Leaving at 10 o’clock in the forenoon, they descended, about half
after one, 18 leagues from Paris, in the department of Loiret. "T'aking advantage
of the moments when the movement of rotation of the balloon in onc diree-
tion stopped, being about to be resumed in the opposite dircction, the learned
physicists were able to determine the duration of five oscillations of the magnetic
needle in different acrial strata, and they obtained the following results :

Heights. Duration of 5 oscillations.
Ometers.. .ot e 35.25 seconds.
R0 . 356 “
2 0T e 35 “
3,008 35 ¢
3589 34 o
3,660 e 35.5 “
3,742 e e e e e 35 “
3,845 e e e 36 “
3,977 e e e e 35 “

Thus the observations agree in giving 35 scconds for the duration of five
oscillations, or at least the observed differences are too smull to allow of any
conclusion being drawn from them.












































































































+

ABSTRACT OF THE FIFTH REPORT OF DR, KELLER

ON

LACUSTRIAN SETTLEMENTS..

FROM TIIE BULLETIN OF TIIE NATIONAL INSTITUTE OF GENEVA.

IN January, 1854, certain works, undertaken on the shores of the Lake
of Zurich, at Obermeilen, brought to view, with the mud and ooze from the
bottom of the water, an assemblage of ancient remains, together with piles.
Dr. Keller, president of the Archeeological Society of Zurich, published in the
spring of 1854 a first report respecting this discovery. It was a brief but lucid
deseription, accompanied with numerous figures, and the conclusion was even
then arrived at that there had existed in ancient times, at the point in question,
habitations built upon pile-work. Discoveries of the same kind were rapidly
multiplied in Switzerland, few savants possessing, in an equal degree with Dr.
Xeller, the art of guiding and encouraging others in the labors of research. Iis
correspondence forms a connected course of instruction, strikingly recommended
by the unaffected liberality which pervades it, and which naturally cvokes a
reciprocal spirit of frank communication in regard to all new facts and observa-
tions. T'o this concurrence of efforts, directed fo different points, which, taken
separately, would have been of little avail, we owe the rapid development of
Swiss archwmeology ; and it is this also which has enabled Dr. Keller to publish
a scecond report on lacustrian habitations in 1858, a third in 1860, a fourth in
1861, and now the fifth, with which we are at this moment occupicd. These
geveral reports are all distinguished by an affluence of well-ascertained facts,
and of accurate figures, as well as by the absence of those idle discussions
and fantastic reflections which are still but too rife in matters of archaology.
Nor is it a cireumstanee unworthy of notice that even our neighbors of Italy
and Germany have contributed to swell this fifth report by valuable communi-
cations presented under their own names; for Dr. Keller is of that clags of
savants who conscientiously render to cach whatever is his due, and willingly
withdraw themselves from notice in order to give greater prominence to the
merits of another.

Unfortunately Dr. Keller only publishes in German, whenee his reports,
though now and then containing an article written in Frencl, such ag the ex-
cellent paper of M. L. Rochat on the lacustrian habitations of the ncighbor-
hood of Yverdon, are too little known in certain countries. There should be a
Frencli publication recapitulating the labors of the savant of Zurich, but a
natural repugnance is felt to undertaking such a work while progress and dis-
covery are still in full carcer.  We shall, thercfore, confine ourselves to a
simple review of the fifth report, which is hefore us. .

T'his report commences with a notice of ten pages on the Terramara de
U'Enila, by M. P. Strobe, professor of natural history in the University of
Purm‘t, and M. L. Pigorini, a young archzologist of the city of that name.
The German translation is from the pen of M. Strobel, who speaks and writes
German perfectly well. Three plates, comprising eighty-ninc figures, accom-
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pany this notice, which resembles those given by Dr. Keller in its avoidance
of all useless phraseology. . )

In the duchy of Parma there occur, in the level tracts bordering upon rivers,
deposits of a peculiar natnre, which have been for some time employed, under
the name of terramara, in the culture of lands. They are accumulations of a
marshy nature, interspersed with beds of river ooze, of charcoal and cinders,
through the whole of which are thickly strewn the crushed bones of animals,
pieces of wood, fragments of pottery, and divers objects in bone, in stone, and
in bronze. It is apparent that man once inhabited these places, liable as they
were to occasional submersion. At one point there was found, in good preser-
vation, a floor built upon piles, which had been planted in a marshy soil be-
neath shallow water, which, by the accumulation of solid material, had since
become dry land.

The bronze articles occuring in the terramara are hatchets, reaping-hooks,
lance-heads, poniard-blades, hair-pins, a small bronze comb, chisels, and awls,
the whole being of the kind met with in Switzerland and the north, and re-
garded as characteristic of the age of bronze. The pottery is coarse, composed
of clay mingled with sand, rudely shaped by hand, without the use of the wheel,
as is still practiced in villages of the Appenine in preparing utensils intended
to resist the action of fire. The vases present a peculiarity, not as yet else-
where observed, in being often furnished with small handles, drawn out into
variously shaped horns and knobs, and sometimes ornamented with stripes.
Spindle whirls, plain or striped, are of frequent occurrence. Among the objects
of bone may be mentioned two combs, embellished with carvings in the manner
of the bronze age, and among those of wood the remnant of a wicker basket.
The remains of animal bones have been carefully studied by Professor Strobel,
who, after having compared them with those of the lacustrian settlements of
Switzerland, deseribed by Professor Rutimeyer, of Bile, has had the satisfaction
of seeing even the most questionable of his decisions confirmed by the last-
named savant. The species thus far recognized by M. Strobel are: remains
of the bear, the wild boar, the roe-buck, and the stag; and, of domestic animals,
the dog, the horse, the ox, the hog, the goat, and the sheep, all of them races
occurring in the lakes of Switzerland. To this list should be added some re-
mains of birds, and, among others, of the domestic fowl, with tliose of terrestrial
and fluviatile mollusks, still found alive in the country. The vegetable king-
dom has contributed various kinds of wood, wheat, (¢riticum turgidum,) beans,
hazel-nuts, pears, apples, service-berries, acorns, and the capsules which enclose
the seeds of flax. It would appear from the collective circumstances that the ter-
ramara represents what may be called the kitchen-middens [ kjakken-medding )
of the age of bronze, formed in co-operation with the alluvium of rivers.

Lacustrian settlement at Peschiera, on Lake Garda, in Italy—~M. de Silber,
Austrian officer of engineers at Verona, reports that, in dredging at the entrance
of the port of Peschicra, remains of pile-work were found, entirely buried in the
mud at the bottom of the water, while the mud itself contained numerous ob-
jects in bronze, of which Dr. Keller gives three plates of figures. These con-
sist of poniard-blades, hair-pins of various shapes, hooks, or small fish spears,
a knife, and some small remnants of clothing, all bearing much resemblance to
those taken from the lakes of Switzerland. ~ Among these objects from Peschiera
are some of copper, which leads Dr. Keller to dissent from the generally re-
ceived idea that the age of bronze, properly so called, had its origin in Asia,
since Ilurope would then have had no age of copper, forming the necessary
stage between the age of stone and that of bronze.  Dr. Keller presents, in sup-
port of iis opinion, a plate comprising the figures of twenty-eight objects of red
copper; chiefly hatchets and coins, found in Hungary and Transylvania, and
he adduces the testimony of a friend of his, who resided long in Hungary, and
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who affirms that these objects of copper are frequent in the countries of the
lower Danube. .

Lacustrian settlements of the Untersee, that is, of the portion of the Lake of
Constance to the east of the city of Constance.—For several years an extensive
pile-work of the age of stone, situated near the village of Wangen, at one league
and a half from Stein, had been used, with a view to the trade in antiquities,
by one Leelle, under the direction of Dr. Keller, who has spoken of this locality
in previous reports. Recently M. K. Deloff, cmployed in the customs of the
grand duchy of Baden, has explored the whole Baden part of the Untersee,
and his account, occupying nine pages, is given with the skill of a master, and
the precision of a mathematician. Mauny of the observations already made at
Waungen are here reproduced, but several interesting results of a general nature
flow from them. In the first place, there is the absence, in all this region, of
pile-works belonging to the age of bronze, all those explored up to this time
having furnished, besides pottery, bone, buck-horn, &c., ounly stone, without
any trace of metal, which does not import, however, that none will ever be
found. Another curious remark is, that silex of foreign production occurs, un-
shaped and in abnndance, at certain localitics, denoting a place of fabrication,
while clsewhere it is wholly wanting, as if the division of labor had existed,
not ouly among individuals of the same settlement, but among the lacustrian
villages, to some of which the preparation of instruments of silex, for the com-
mon supply, had been specially assigned. It is also a striking circumstance
that in these settlements without metals are not unfrequently found hatchets
of scrpentine of excellent form, so ingeniously and even ornamentally wrought
that we might be inclined to refer them to a later age, characterized by greater
advances in art, and by the employment of bronze. On the other hand, such
handles of buck-horn for the stone wedge as are found at Meilen, at Moossedorf,
and clsewhere, arc almost entircly wanting in the Untersce. Here the usual
form of handle for the stone wedge was the branch, bent and notched with a
ligature to retain the wedge in the noteh.  T'wo plates, with twenty-seven fig-
ures, accompany the memoir of M. Dchoff, comprising, among others, the plan,
with geetions, of the pile-work near Allensbacly, the place of each pile being
indicated, which gives, for the first time, a complete and correet idea of the
subject.  Iu concluding, M.*Delioff furnishes also some information respecting
the prolongation, towards the northwest, of the Lake of Constance, called
Ucherlingersce, which presents, in respecet to lacustrian settlements, the same
features with the Untersce.

The fascine-work of Nieder- Wyl, near Frauenfeld, canton of Thurgau.~—Dr.
Keller, while he gives the I'rench term fascinage, calls it in German pack-
werkbaw, corresponding somewhat to that which is known in lreland under
the name of crannoge. A small lake, or, more properly, a natural poud, filled
with peat, was subjected to exploration. At one point the workmen reached,
at a depth of from two to three feet, under the surface of the peat-moss, a col-
lection of wood and solid matter, forming a sort of isle of about 20,000 square
feet, around whieh there was a depth of eight or ten fect of the peat before at-
taining the ancient bed of the lake.  This isle was ascertained to be an artificial
con=tiuction, which had served as a foundation for habitations. T'o the selected
point in the Like it scems that logs and boughs were brought, bound together
in rafts, and loaded with sand to make them sink, piles being driven around to
mark the limits of the construction, and the operation repeated till it rose above
the surfuce of the water. A floor of logs, in close juxtaposition, was then laid
upon sills yegularly arranged, and this floor was covered with a layer of com-
pacted clay, upon which the dwellings were ereeted.  These dwellings were
1ectangulr, being, on an average, twenty feet long and twelve wide. The
walls. parts of which were «till in place, were formed of logs split into rough
bourds, confined between stukes or posts planted vertically at suitable inter-
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mented with lines. Other objeets obtained are: a bead of glass or of blue and
white enamel, such as we now have from the lakes of Bienne and Neufchatel ;
buck-horns carved; fossil tecth of the shark taken from the molasse of the
country ; spindle-whirls of baked clay; pottery, like that of the bronze-sites
in the Takes; cones of baked clay, with a hole at top, designed doubtless as
weights to stretch the threads in the process of weaving; and picces of the
clay facings of the walls of wicker-work, bearing the impression of the branches
or osiers destroyed by fire.  Bones of animals were by no means wanting, and
they have been aseertained by Professor Rutimeyer to pertain to a cow of large
specics, to the log, the goat, the deer and the roe-buck.

Lacustrian scttlement of Robenhausen, at Lake Pléffikon, canton of Zurich.—
Of this notice has been taken in previous publications of Dr. Keller. M. Mes-
gikommer continucs to make explorations, leading to interesting observations
and to the diseovery of objeets, often of great curiosity, which, after having
submitted them to the ingpeetion of Dr, Keller, he offers for sale.  This local-
ity is situated in a moss, at the cast end of the lake, which there ad but little
depth, and where the growth of the peat has by degrees advanced the limits of
the dry land. To arrive at the bed containing piles and antique objects, it is
necessary to remove some six feet of peat ; this requires long continued exbaus-
tion, but the objects are in a remarkable state of preservation.  The report on
recent rescarches is drawn up by M. Messikommer, who even indites some
pleasing verses on the oceasion.  IIe has remarked that the objects are found
more or less grouped, according to their nature.  Thus, at certain points, char-
red cereals oceur in abundance ; elsewhere flax prepared for spinning; further
oun there may be flax woven or platted, and at still another place numbers of
thoxe perforated cones of baked clay which pertained to textorial operations.
At one point M. Messikommer discovered that under the floor of the ancient
dwelling there was a formation of peat from 2 to 2% feet deep, beneath which
was found another floor, still more ancient.  We must infer that the place was
long inhabited and during the age of stene, for not the least trace of metal has
been met with,

The new acquisitions at Robenhausen, to which Dr. Keller has appropriated
two plites, are: a canoce formed of the hollowed trunk of a tree, 12 feet long
by 1} wide, with a depth of & inches (the Swiss foot has 10 inches and is
cquivalent to 0.3 of a meter;) some well faghioned bows of yew wood; an
arrow point of silex, still attached to its wooden staff by means of flax thread
and mincral bitumen; a hatehet or wedge of stone fixed transversely in a
wooden handle, somewhat chub-shaped 5 another hatehet of stone fixed in a picce
of buck’s horn, whiclh again was fastened transversely to the handle of wood.
This Iazt arrangement was also met with at Concise, hut the stupendous im-
postures practiced at that loeality throw suxpicion on whatever comes from it,
especially when it is known that the counterfeiters went so far as to east their
own fubrications into the lake, that they might be afterwards drawn up by the
dredge before the eyes of the amateurs. At Robenhansen, divers articles of
wood also e been colleeted, such as kuives, bazing, mplements which served
perhaps for beating butter, and large spoons like thoxe for skimming milk.
Among articles of flax, reeently obtained, may be mentioned a portion of a girdle
or ribbon quite =kilfully woven, o0 ax to prezent a small figure in squares of
very neiat appearance; also remnants of fi=hing-nets, with meshes nmeasuring
0.0 of wometer on the side; and, Lastly, a bit of cloth to which a pocket is at-
tachied by =ewing,

Settlement in the lalee of Bowrget, in S«roy—DBwon Despine having drawn
attention to a pile-work in the Lake of Bonrget, the Savoyard Socicty of history
and archivology eazed rezeaches to be made, under the divection ot MM, Des-
pine aud Delaborde. M. Rabut Laurent has given an account of them, in the
Bulletin of the above Socicty, from 1861 to 1862, sccond number, p- 44, and
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civilization in Switzerland, from the age of stone to the Roman epoch, without
an indication of violent social convulsions or industrial revolutions, suddenly
superinduced by external and intrusive influences. It is doubtless picturesque
to burn periodically, as M. Troyon does, all the lacustrian cities and to massa-
cre their population. But it is more rational to recognize, as Laplace did at
the close of his long and brilliant caveer, that what we know is little, while

what we do not know is immense !
A. MORLOT.

P. 8.—The seventeenth plate of Dr. Keller is not alluded to in the text of
the report; it containg plans of the lakes of Neuchatel, Bienne, Morat and
Sempach, with an indication, according to the rescarches of Colonel Schwab,
of all the lacustrian stations discovercd, distinguishing them as respectively
dating from the age of stone, of bronze, of iron, or finally from the Roman
epoch, for there arc a few where Roman objects have been found. Professor
Vogt has published a work on man, Vorlesungun neber den Mensclen, in which
e geverly eriticises certain parts of M. Troyon’s ¢ Lacustrian Habitations,”
upon whicli Dr. I{cller had not animadverted; and the central organ of German
archwology, published at Nurnberg, Anzeiger fir kunde der deutschen vorzeit,
cqually takes ground against M. Troyon’s book. (See Beilage, No. 10, Octo-
ber, 1863, page 373.)
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A part of the embankment extends into the woods on the-noryh side, and on
it are growing several trees, one of them a pine tree 34 feet in diameter. This
tree has undoubtedly grown where it is since the embankment wag made. The
tree must be several centuries old. This, and in fact everything around it,
testifies to the comparatively great antiquity of the fort.

A few rods to the west of the enclosure, on a knoll, there were two burial-
grounds, where the dead bodies of the inhabitants were deposited. Si‘xty years
ago, according to my father, “a hundred graves could be counted in a row.”
These burial-grounds were quite extensive, embracing not less than two or three
acres. In a northeast direction, about fifteen rods from the fort, was another
burial-ground. The northeast gate, as before mentioned, led directly to this
one. 'I'his burial-ground contained at least half an acre. In all of them tho
bodies were as thickly deposited as they conveniently could be. The last
burial-ground mentioned is still visible, it being in the woods; but the other two
have been ploughed, so that they cannot be distinguished at present. In the
oue that is now distinguishable, I have assisted in digging out several graves.
In some, bones were found; while in others, nothing of the kind were seen.
Wiherever there is a grave the earth is sunk a little. In the first one that
was opened we found the thigh-bones, hip-bones, arm-bones, and various other
smaller ones. A jaw-bone and several teeth were found, but no hair. We
used nothing but our hands to throw out the earth with; otherwise, it is prob-
able, we should have found more things. The carth was very loose, and it was,
consequently, easily thrown out. The depth of the grave was about 3% feet.
One grave, in which several bones were found, was under a root of the stump
of a large pine trec. This tree was, perhaps, from three to six hundred years
old, and it is probable that it has grown there since the grave was made.

All things indicate that these people were buried in a sitting posture. The
graves are very short, not being more than four feet in length.  Also the jaw,
hip, and thigh bones werce all found together, just as they naturally would be if
the body was buried in a sitting posture.

Various little trinkets have been found on the ¢ fort-lot” at diffevent times.
A great many arrow-points have been found there, made of the hardest flint
stone.  Stonc hatchets, or axes, have also been found. Several years sinee, a
ncighbor, Mr. David Iarrington, found a pipe there, probably used for smoking
tobacco; the stem was not very long, but of a sufficient size to admit a wooden
stern of any length ; the pipe-bowl had the face of a frog formed on it.

Within three miles of hiere there are three other similar forts to the one which
we have here deseribed.

DAVID TROWBRIDGE.

REMAINS OF AN ANCIENT TOWYN IN MINNESOTA.

Itasca, Anoka County, MINNESOTA,
November 25, 1863.

Drap Sin: Presuming that your Institution is the proper onc with which
to file a report of new discoveries, 1 take the privilege and pleasure to inform
you that indications are favorable to encourage the belicf, that upwards of one
hundred years ago there existed at the mouth of Crow river, where it cmptics
into the Miszixsippi, 21 miles above the I'alls of St. Autliony, a town compris-
ing at least seven hundreed inhabitants. T have commeneced collecting the ar-
ticles that have been found, with the iutention of forwarding the same to you if
you derire me to do ro.

We presume that the villyge'was destroyed by fire of an cuemy, for these
reasons : we find the outlines of the buildings forming ridges of carth, under
which arc ashes, indicating fire; we also find human bones near the surface,
which lcads to the belief that they were not buried.


































































METHOD OF PRESERVING LEPIDOPTERA.

PREPARED FOR THE SMITHSONIAN INSTITUTION BY TITIAN R. PEALE.

-

Tue difficulties in the preservation of zodlogical collections generally arise
from two causes, namely, moisture and destructive insects.

To guard against the effects of moisture requires so little ingenuity that I
shall merely allude incidentally to the necessity of drying the specimens well
at first, and then keeping them in dry places.

The greatest of all difficulties to guard against, particularly in this country,
is the voracity of the destructve insects belonging to the entomological families
of Dermestide and Tineide. 'These are the worst enemies of the zoblogical
curator, as well as the fur-trader and careful housewife.

Tinca tapetzella, the clothes moth, which troubles the housewife and the
clothier, does not disturb the entomologist; consequently the whole of this
family may here be passed by in silence.

Dermestes lardarius (the bacon beetle) and Anthrenus museorum (museum
beetle) and their congeners arc the great depredators. In the time of the
Pharaohs of Egypt they destroyed the mummies which were intended to last
through all time, and now in our day they destroy the specimens with which
we hope to enlighten posterity. As they have been known for centuries, nu-
merous poisons and various devices have been resorted to in order to destroy
them, but they remain as numerous as ever, being naturalized and abundantly
propagated wherever man has made his resting-place on the earth.

In early life I was a devoted student of nature, an industrious collector of
specimens, and a somewhat expert taxidermist. It is, iowever, needless to
record the fact that I lost my specimens, like others, almost as fast as they
were collected, and, as a last resource, I was compelled to undertake a careful
study of the habits of the enemies with which I had to contend, in order to learn
the mcans of subduing them. I carly found that substances containing albu-
men or gelatine stand but little chance of escaping the ravages of the Dermes-
tide, and must bz destroyed, soouer or later, by their attacks, whether moist or
dry, unless chemically changed in character, or kept by some mechanical ar-
rangement beyond the reach of the insect. I say chemically altered, because,
as in the case of gelatine soaked in corrosive sublimate, the coagulation of
the material, which is a chemical change, so alters the matter as to render
it no longer a proper food for the inscet. The means of protecting, thercfore,
must be adapted to the kind of specimens to be preserved.  Our present object
is principally to describe a successful experiment in preserving Lepidoptera, and
to this subject we shall chiefly confine our remarks.

The vapor of camphor, and the cssential oils generally, are sickening or fatal
to the perfect insects of the family Dermestide, but have little or no cffect upon
their cggs or larvee; consequently, although these perfumes in close cases are
uscful to keep out the parent inscets, they will not destroy the progeny after a
lodgement has onee been attained.  The several species of this family, unlike
most other insects, have no fixed period or season for depositing their eggs, and
conscquently require to be vigilantly guarded against at all times. They are
about one year in attaining their full growth, in which time they cast their skins
four or five times. Their feet, though armed with claws, are unfit to climb on
a hard smooth substance like that of clean polished glass. They spin no silk, .
and therefore cannot, like many caterpillars, construct a fibrous Iadder to climb
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another, and in some instances in couples and even trebles, according as the size
of the holes or apertures from which they emerged in the slate roofing would
permit. Their excursions invariably commenced with the cry of the * whip-
poorwill”” both at coming evening and at carly dawn, and it was observed that
they always first directed their flight towards the river, undoubtedly to damp
their mousc-like snouts, but not their spirits, for it was likewise observed that
they returned to play hide-and-seek and indulge in all other imaginable gam-
bols; when, after gratifying their love of sport and satisfying their voracious ap-
petites (as the absence of mosquitoes and gnats testified) they would re-enter
their habitation, again to emerge at the first signal of their feathered trumpeter.
I thus ascertained one very important fact, namely, that the bat, or the species
which annoyed us, ate and drank twice in twenty-four hours. Such appeared
their habit—such, therefore, was their indispensable need. Upon ascertaining
this fact, after having tried suffocation by the fumes of brimstone with only
partial success, I concluded to adopt a more efficient plan of warfare, and for this
purposc commenced by causing all the Loles, fissures in the wood-work, and aper-
tures in the slating to be hermetically sealed with cement. This put a stop to
their cgress, butto avoid their dying by starvation and deprivation of water, which
would much increase the annoyance by adding their dead to their living stench,
I ordered apertures of about two feet squarc to be opened in the lathed and plas-
tered partition on cach side of the garret windows and also in the ceiling of
every garrct room ; lastly, when the bat’s reveille was sounded by the bugle
of the whippoorwill, all the hands of our establishment, men and boys, cach
armed with a wooden implement, (shaped like a cricket-bat,) marched to the
third floor “ on murderous deeds with thoughts intent;” a lighted lantern was
placed in the middle of one of the rooms, divested of all furniture, to allure the
hidden foc from their strongholds. After closing thé window to prevent all
escape into the open air, the assailants distributed themselves at, regular dis-
tances to avoid clubbing cach other, awaited the appearance of the bats, enticed
into the room by the artificial light and impelled by their own natural eraving.
The slaughter commenced and progressed with sanguinary vigor for several
Lours, or until brought to a close by the weariness of dealing the blows that
made the enemy bite the dust, and overpowered by the heat and closeness of
the apartment.  T'his plan succceded perfeetly.  After a few evenings of simi-
lar exercise, in which the batteurs became quite expert in the use of their weapon
every wiclding of the wooden bat bringing down an expiring namesake, the
war terminated by the extermination of every individual of the cnemy in the
main building. owever, there still was the cock-loft of the laundry, which
gave evidence of a large population. In this case I had recowrse to a plan
which had been recommended, but was not carried out in regard to the dwelling-
house. I employed a slater to remove a portion of the slating which required
sepairing.  This process discovered some fificen hundred or two thousand bats,
of which the larger number were killed, and the surviving sought the barn, trees,
and other places of concealment in the neighborhood.

In the main building nine thousand six hundred and forty bats, from actual
counting, were destroyed. This was ascertained in the following manner: after
the battling of cach evening the dead were swept into one corner of the room,
and in the morning, before removing them to the manure heap, they were carc-
fully count‘cd and recorded ; many had been killed before and some few after
the l‘(‘Qkal{lllg was made, and were not included in it, nor were those killed under
the aflynnmg faundry roof. The massacre commenced by killing fewer the first
evenings, the number inereasing and then diminizhing towards the end, but it was
generally from fifty or a hundred, up to six hundred and fitty, the highest
mr:r‘ta]xty ()t"()lle evening'’s work, dwindling down to cight, five, three, and two.

Thix species of bat is generally small, black, and very lively ; some smaller
than the ordinary size were found, probably young ones, and onc or two larger,
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TABLES OF WEIGHTS AND MEASURES.

Table for the comversion of degrees of Centigrade thermometers into those of
Fahrenheit's scale.
Cent. Fah. Cent. Fah. Cent. Fah. Cent. Fah.
—100 | —148.0 —49| —56.2 | 9 35.6 53 197.4
— 99| —146.2 —48| —54.4 3 37.4 54 129.2
— 98| —i4d.4 —47| —52.6 4 39,2 55 1810
— 97| —142.6 —46| —50.8 5 41.0 56 159, 8
— 96| —140.8 —45 | —19.0 | 6 42,8 57 134.6
— 95| —139.0 44 7.2 7 4.6 58 136, 4
— 91| —3ne —43| —45.4 8 46.4 59 138,2
— 93| —I3.4 —12| —43.6 9 48.9 60 140.0
— 92| —I133.6 —41| —41.8 10 50.0 61 141.8
— Ol | —I3L.8 —40 | —40.0 11 51.8 62 143.6
— 90| —130.0 39| —382 12 53.6 63 145. 4
— 89| —R0 38| —36.4 13 55. 4 64 147.2
— 83! —j96.4 —37| —34.6 14 57.9 65 149, 0
— 87| —124.6 —36| —32.8 15 59.0 66 150.8
— 86| —I20.8 —35| —31.0 16 60.8 67 152, 6
— & | —I21.0 —31| —=29.2 17 62.6 68 154, 4
— 8L | —1192 —33| —e7.4 18 64. 4 69 156. 2
—&| —ra -3 —9.6 19 66.2 70 158.0
— & | —115.6 —31| —923.8 20 68.0 71 159.8
Z 8| —us8 —30| —2.0 o1 60, 8 72 161.6
— 80| —112.0 99| —20.2 92 71.6 73 1654
— 79| —110.2 98| —18.4 93 73. 4 74 165.2
— 78| —102.4 —97 | —16.6 91 75.2 75 167.0
— 7 —106.6 96| —14.8 25 77.0 76 168.8
— 76| —104.8 —95 | 3.0 2 78,8 77 170.6
— 7| —103.0 —94 | —11.2 97 80.6 78 172. 4
— 7| —052 23| —9.14 28 89 4 79 174.2
— 73| —09.4 -2 — 76 29 84,9 80 176.0
— 7| — 7.6 —21| —58 30 86.0 81 177.8
— 71| — o8 20| — 4.0 31 87.8 82 179,
— 70| — 940 19| —eo2 39 £0.6 83 1619
— 60| — 922 —18| — 0.4 33 91.4 84 183'3
— 68| — 90.4 —17| 4+ 14! 34 93.2 85 185. 0
— 671 — 836 —16 39 35 95.0 86 18%?%
— 66| —86.8| —I5 5.0 | 36 96.8 87 188.6
— 65| — .0 —14 6.8 37 98. 6 88 190'6
— 64| — 839 —13 8.6 38| 1004 89 1992
— 63| —8l.4 —12 10,4 ! ) 0
; 81.4 4! 39| 1022 90 194, 0
— 62| —179.6 —~11 12,2 40 | 1040 ol 195
— 61| —77.8 —10 14.0 | 41 105.8 9 170
— 0| —76.0 —9 15.8 2 1076 93 i
— 60| — 76 5. . 199. 4
M T —8 17.6 43| 1094 94 201,92
| =7 1.4 44| 112 95 203.0
— 56| — bR —5 93,0 12 Eig gﬁ 5066
~ 55— 61.0 — 4 94.8 47 116.6 gg éggg
- ;4 - 2§f ‘ - 23 5;’2 ‘ 48 1;1&.‘4 99 210.2
—m| —euel| 7 30,9 | gg e 0 St
—| =6 30.2 | . 101 9213.8
51 59. 8 -0 32,0 | 51 123.8 102 215, 6
— 50| — b8.0 +1 33.8 | 521 125.6 103 o1 4
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