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dernesses of the Hudson Bay country (though that
he has ever personally visited the latter region is
not clear), the moose in thewilds of Maine, the car-
ibou on the northern shores of the St. Lawrence,
the wapiti deer among the upper waters of the Mis-
souri, the Virginian deer in the Adirondacks or
among the Alleghanies, the prong-horned ante-
lope on the plains of Sonora and Northwestern
Mexzico, grizzly bears among the Rocky Mount-
aing, wolves and foxes any where in the far West,
and bivds of all deseriptions, from a snipe to an
eagle. His counsel to the American people re-
specting the preservation of fish and game de-
serves to be heeded, but will not be. And the
next generation will perhaps read in this vol-
ume of species, hunted in this age by * Ubique,”
which will in that age be extinet, or nearly so.
For the hunter there are practical divections as
to outfit, seasons, and methods which we judge
to be valuable. We can speak from personal
knowledge of the wisdom of his counsel only as
to fishing tackle. The general reader will find
some useful information as to the natural history
of American birds and animals, and some enter-
taining adventures, Like most camp stories,
there is oceasionally room for suspicion that the
incidents are colored and improved for the hear-
er's benefit. Yet they are simply told and mod-
estly, and there is none either of that egotism or
that palpable exaggeration which too often mars
and sometimes quite destroys the value and even
the true interest of books of hunting adventure.—
Very timely is the little treatise on Hydrophobia:
DMeans of Avoiding its Perils and Preventing its
Spread (Harper and Brothers). The author, IL

Boury, is deseribed as a member of the Institute
of France and general inspector of the veterinary
schools of France, and it is evident from the
language of his lecture that he has had a large
personal experience in dealing with this dread
disease. The translator, his pupil, A. Liautard,
is a professor in the New York College of Veter-
inary Surgeons, The author describes in great
detail the early symptoms of rabies in a dog.
Most frequently manifesting itself in the canine
species, it is also not unknown in other animals,
and is even more dangerous in the cat; for the
dog will obey his master even after the disense
is considerably advanced ; the cat will not. e
warns us against the caresses of sick dogs, for
if the saliva from the mouth comes in contact
with even a scratch, there is danger that the
poison may be communicated ; and in the early
stages of the disease the symptoms are not easily
recognizable by any except one thoroughly fa-
miliar with it.  He repudiates muzzling as use-
less, since the rabid dogs are almost uniformly
those that have escaped from home, where they
are never muzzled. He recognizes no remedy
but an instant and vigorous cauterization of the
wound, but shows from statistics that less than
half of those persons who are bitten by even
rabid animals die from the bite, which is there-
fore by no means necessarily fatal. The book.
which is a pamphlet of only sixty-one pages, is
not only helpful, but on the whole hopeful; we
only wish it could have been published six
months ago. It is worth reading, and the »é-
sumé at the close is worth cutting out and keep-
ing for easy reference by all owners of dogs.

Clitn’n Srientific Wecard,

SUMMARY OF SCIENTIFIC PROGRESS,
UR Astronomical Record for August begins
with the announcement of the discovery of
anew comet, the fifth of this year, on the 19th of
the month, by Coggia, at Marseilles. The absence
of Watson and Peters, and the short nights and
long twilights of the summer season, seem to have
combined to interfere with the search for aster-
o0ids, of which no new ones have been reported
since June by either American or European ob-
servers,

In Solar Physics Professor Langley, of the Pitts-
burg Observatory, announces that he has during
the past year been at work upon the relative tem-
peratures of different portious of the sun's sur-
face. At the recent meeting of the American
Association he stated that he had used a delicate
thermopile, such as was first employed in similar
investigations by Professor Henry, of the Smith-
sonian Institution. Langley's observations fully
confirm those published in 1845 by Professor
Henry, showing that the solar spots are colder
than the adjacent photosphere, but not necessarily
colder than the portions of the photosphere near
the solar limb, since the heat from the latter is
mainly absorbed by the sun’s atmosphere.

Stone reports from the Cape of Good Hope that,
at the recent solar eclipse observed by him, he
certainly saw the Fraunhofer lines in the spec-
trum of the corona, and that at the moment of
totality the spectrum of the disappearing edge of

Vor. XLIX.—No. 284.—59

the sun showed all the principal Frannhofer dark
lines reversed to bright ones : the former observa-
tions seem to show that the light of the corona is
reflected from the photosphere of the sun.

The United States government expedition to
the Southern Pacific Ocean for the observation of
the transit of Venus has been heard from at the
Cape of Good Iope, where the parties stopped
on the 5th of August.

Professor Wright states as the resnlt of some
observations made with a delicate polariscope
upon Coggia’s comet that its light was polarized
in a plane passing through the axis of the tail,
that is, as nemly as could be estimated, in a
plane passing through it and the sun. The per-
centage of polarized light was not large.

Secehi has also observed the appearance of
Cw.zgia’s comet, and announces the undoubted
evidence of polarization. The linear spectrum
of the nucleus was by careful examination re-
solved into a banded spectrum.

The possibility that the diurnal rotation of the
earth may be, within small limits, a° somewhat
irregular movement has been suggested by 'ro-
fessor Newcomb as a possible explanation of
certain apparent inequalities of long period in
the motion of the moon. A test as to the plau-
sibility of this explanation was found by New-
comb in the observations of the eclipses of the
satellites of Jupiter, and at his request the nec-
essary numerical investigations have been made
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by a young Russian astronomer, Mr. Glasenapp ;
from his results Newcomb concludes that al-
though the observations are too uncertain, and
the residuals too irregular to prove the hypoth-
esis, yet it seems to be rendered worthy of recep-
tion as being in the present state of our knowl-
edge the most probable explanation of the out-
standing differences of long period between the
theoretical and observed longitude of the moon.

Dr. Gould has communicated a few of the re-
sults arrived at by himself in the prosecution of
his labors on the ¢ Uranometria Arvgentina.” He
states that a great circle or zone of bright stars
girds the southern sky, intersecting the Milky
Way at the Southern Cross. A trace of this
zone of bright stars is also perceptible in the
northern sky.

To the two stars, Procyon and Sirius, whose
irregular movements enabled astronomers to pre-
dict the places of their disturbing companions,
Mr. Rogers, of Cambridge, adds a third, Eta
Draconis, whose movements are also irregular.

Pogson, at Madras, announces that the means
at his command have been lately increased so
that he expects to clear away the large arrears
of work accumulated at that observatory. Hith-
erto this has been impossible,

The formation at Prague of a mathematical
society is announced.

In the study of the Physics of the Globe we
notice that Mallet, having carefully examined
the voleano of Stromboli, concludes that its
mechanism is very similar to that of a geyser.
He finds its special phenomena explained by
assuming that the lowest portion of its crater,
which is of a funmel shape, is prolonged as a
tube to a depth of 400 feet or more, until it
reaches to a little below the level of the sea.
Into the lower end of the tube small quantities
of lava find their way, thereby heating up the
sen-water that percolates into the interior, and
forcing ont water, lava, and stones at regular
spasmodic bursts. He finds that nothing dis-
tinet can be gathered from the inhabitants of
the surrounding islands in support of the long-
established tradition according to which atmos-
pherie changes were supposed to produce the
voleanic eruptions.

The changes of level that have been noticed
in Great Salt Lake have been hy some referred
to the marked variations from year to year in the
climate of the basin that drained into this lake,
while others have very plausibly contended that
besides meteorological influences there are oth-
ers equally important to be considered ; thus the
slow seismic changes, by reason of which one por-
tion of the basin may be elevated while another
is depressed, may in a short time completely al-
ter the relative depths of the water on opposite
sides of the Inke. As a standard to which to re-
fer these changes, Dr. Park, of the Deseret Uni-
versity, has, at the request of Professor Joseph
Henry, erected a monument near the shore at
Black Rock: four such monuments on opposite
sides of the lake would, we apprehend, be neces-
sary in order to afford information snfiicient to
satisfactorily answer several interesting queries
concerning this subject.

Captain Dutton, in some remarks on the con-
tractional hypothesis as explanatory of the phe-
nomena of volcanoes and earthquakes, concludes
that Fourier’s theorem relative to the cooling of

the earth shows that the greatest possible con-
traction due to secular cooling is insufficient to
account for the phenomena attributed to it; by
far the larger portion of this contraction must
have taken place before the commencement of
the paleozoic age, and the larger portion of the
residue must have occuwrred before the begin-
ning of the tertiary; and yet the whole of this
contraction would not be sufficient to account
for the disturbances which have occurred since
the close of the cretaceous.

‘The earthquake of 1878, October 22, in Ger-
many, has been made the subject of some study
by Professor V. Lafaulx and Professor Kortum,
of Bonn, who conclude that the origin of the
shock was at o depth of between three and six
English miles. The velocity with which the
enrthquake wave ran along the earth’s surface
was about eleven miles per minute.

Under the new organization of the Meteoro-
logical service of France, Rayet, astronomer at
the Paris Observatory, has official care of the
observations taken in France; Froatinvestigates
the istnrbances, and sends storm warnings to
the principal French sea-ports; Sainte-Claire
Deville is general inspector for meteorology.
The storm warnings sent from England to the
French sea-ports will probably also Le continued.

‘T'he publication at Paris of the atlas of gener=
al movements of the earth’s atmosphere having
ceased some years ago, Hoffmeyer, director of
the Dunish Meteorologieal Office, proposes to
publish an equivalent atlas for the North Atlan-
tic and European stations, which work will re-
spond to a long-felt desideratum.

In the last annual of the Hungarian Meteoro-
logical Institute Schenzl gives the results of ob-
servations made during eight years at Ofen on
the temperature of the earth at depths of from
four to twenty feet. On the average, he finds
that twenty-one days are required by the temper-
ature to penetrate to a depth of three feet. The
stratum at which the temperature is constant is
at Ofen not so deep as at Munich,

The first report has been received from the
new Magnetic Observatory at Zi-ka-Wei, in Chi-
na. This institution possesses a complete set of
self-recording magnetic instruments, and prom-
ises to constitute an important station for mag-
netic observations, the only other prominent mag-
netic station in that country being that at Pekin,
under the direction of Fritsch.

In the Molecular Seiences, Optics, Acousties,
Electricity, ete., we note that Becquerel an-
nounces that experiments made at his sugges-
tion on the possibility of rendering photographic
plates sensitive to every color have been produe-
tive of remarkably interesting results. Follow-
ing Dr, Vogel's idea of coating the plates with
transparent films, he has been able by the use of
chlorophyll to obtain a spectral image of much
greater length than when plain collodion is nsed.
"The characteristic absorption band of chlorophyll
dissolved in collodion was well photographed.

The fact that two differently colored spots,
when viewed each with but one eye, are by the
mind combined into a single &pot of an interme-
diate color, exactly as if the two colors had been
combined by a rapid rotation of each before the
eye, has long been an inexplicable phenomenon,
the solution of which seems at last to have been
i found by Von Bezold.
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The modified form of the spectroscope suggest-
ed by Professor Eaton, of Philadelphia, prom-
ises to be exceedingly convenient and economic-
al. TFaton's modification consists principally in
attaching to one of the faces of an ordinary bi-
sulphide of carbon prism or dense glass prism a
thick plate of glass with parallel sides. With
this apparatus the dispersion is four times greater
than that of the ordinary sixty-degree prism.

Professor Mayer continnes his experimental
researches in acousties, in which he has by a se-
ries of brilliant experiments laid bare the hidden
processes of hearing in both insects and man-
kind.

Professor Barker, in an interesting discussion
of the relations announced by Professor F. W.
Clarke relative to atomie heats, urges the claims
upon scientists of the *‘ chemical physics,” “a
field of research avoided,” as he says, ‘‘ by the
chemists, and ignored by the physicists.”

Mr. Thayer, student in the p‘hysicul laboratory
at Harvard College, publishes Some experiments
showing that in the case of condensers made with
solid dielectrics the slowly diminishing current
which is observed when the plates of a polariza-
tion battery are connected may be due to a de-
composition of the material separating the plates
of tin-foil; the current was not sensible when the
dielectries were absolutely dry.

The theory elaborated dwing the past five
vears by Ediund, of Stockholm, as to the phys-
ical nature of electricity has lately received an
excellent support by the review by Emsmann of
all the arguments for and against its correctness.
Edlund assumes, as we have formerly stated,
no new imponderable substance, but merely
makes use of that property of the ether of the
opticians which was of no importance in the the-
ory of light. He shows, namely, that the iner-
tia and slightly imperfect elasticity of the ether
molecules, by reason of which they require a
small amount of time in order to effect their
movements, is that property that gives rise to the
peculiarities of electrical phenomena. In short,
electricity, galvanism, and magnetism are but
manifestations of the workings of that same
ether that suffices to explain the phenomena of
light and heat.

Among Ethnological communications worthy
of notice we have one by Mr, Lawson Tait, in
which he draws attention to an arrow-head, fig-
ured in alate number of the Seientific American,
having a feathered edge, ** so that if the weapon
with which it was armed was propelled with any
great rapidity its revolution would be a matter
of necessity, and would result in a greater stead-
iness in its line of trajectory.”

Tvidence seems to be accumulating upon us
that while mankind have invented many of the
instruments of comfort and happiness, they have
borrowed many from the animal world. In oth-
er words, man is not the only *‘ tool-using"” ani-
mal. Sir John Lubbock tells us, *‘ Elephants
break off boughs and use them as fans. Monk-
evs use clubs, and throw sticks and stones at
those who intrude upon them. They also use
round stones fo eracking nuts.” Mr. George
J. Romanes several months ago called attention
in Nature to the ‘“care of monkeys for their
dead.” He has made experiments upon the
same subject with reference to rabbits, and ob-
served that rabbits shot near the warren crawl if

possible into it, and after dying will be bronght
out by their companions.

The seventh session of the International Con-
gress of Anthropology and Prehistoric Archeol-
ogy, which was announced in a previous number
of this magazine, was closed on Sunday, the 16th
of August, at Stockholm. The meeting was a
triumphant success, over half the members being
present. The only American whose name we
notice among the officers was Professor Whit-
ney. The king and the city of Stockholm ex-
tended the most hearty welcome to the distin-
guished guests. The next meeting will be held
at Buda-Pesth.

In the Revue d'Anthropologie M. Topinard
disensses Camper's system of facial-angle meas-
urement, and attributes the disrepute into which
it has fallen to the carelessness and want of mu-
tual understanding among those who have used
it. The same may be said of every branch of
ethnology. But the time has come for the es-
tablishment of a better and more uniform ter-
minology. The abandonment of a merely geo-
graphical arrangement of objects, and a disposi-
tion to adopt a more rigidly scientific classifica-
tion, will be instrumental in effecting greater
uniformity of terms.

Under the head of Microscopical Science we
notice in the July number of the Quarterly Jour-
nal of Microscopical Science the following sim-
ple and ensily made cement, which is highly rec-
ommended by Mr. Busk, and possesses the ad-
vantage that it can be used under water or weak
spirit, so that the cover can be affixed benedth
the surface of the fluid, and the admission of air
bubbles thus effectnally prevented. This caout-
choue size, as he terms it, is prepared by melt-
ing caontchoue in an iron or poreelain cup fill
it is redueed to a viscid tar. When cold it is dis-
solved in benzine to the consistency of thick gold
size. After application to the edges of the glass
cell it is allowed to dry fifteen minutes to evap-
orate the benzine ; after which the cover, com-
pletely immersed in fluid if desired, is applied
and pressed firmly into place. When the surfaces
are dry, a solution of shellac or other varnish
completes the mounting. .

Careful microscopic examination has shown
that cavies in teeth is largely due not merely to
the acids of the mouth, but to a vegetable para-
site, Leptothrix buccalis. Besides this there are
other vegetable and even animal growths; these
are not much affected, except as to their abun-
dance, by the ordinary means employed to clean
the teeth, but soapy water appears. to destroy
them. The fungus attains its greatest size in
the interstices of the teeth, and after the action
of acids, taken with the food or in medicines,
or such as are formed in the mouth itself by
some abnormality in the secretions, which make
the teeth more or less porous or soft, the fungi
penetrate the canaliculi both of the enamel and
of the dentine, and by their proliferation produce
rapid softening and destructive effects. Those
interested will find an able article upon this sub-
jeet in the Lancet, December 13, 1873,

We find in the Medical Record, July, 1874, an
account of two cases of the fatal malady called
malignant pustule, and known, when oceurring in
cattle, as **the blood,” and to which thg French
give the name charbon, and the Germans that of
Milzbrand. A microscopic examination showad
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in the blood and in the greenish-yellow spots
and in the parenchyma of the gastric walls enor-
mous quantities of Bacteria ; the disease was com-
municated from the first patient to the post-
mortem assistant of the hospital, and both cases
were fatal. Subsequently, Dr. Orth inoculated
a rabbit with the fresh blood of the second case,
and from this one another, and so on till eight
were injected. Masses of Bacteria were found
in the blood and connective tissue of all these
animals,

In Zoology the most interesting discovery is
that of Professor E. Van Beneden, of Liege, who
shows that of the two membranes of which the
hydvoid polyps are composed, the outer (ecto-
derm) gives rise to the testes and spermatozon,
and the inner to the ovaries, so that the outer
layer is male and the inner female. He consid-
ers that the process of fecundation in animals
consists in the union of an egg with a certain
number of spermatozoids, this act baving no
other end than bringing together chemical ele-
ments of opposite polarity, which, after having
united for a moment in the egg, separate again ;
for in most animals, as soon as the division of
the yolk into two portions appears, the elements
out of which the outer layer is formed are alveady
separated from those which constitute the inter-
nal layer of the embryo. The new individual is
formed at the moment when the union between
the elements of opposed polarity is effected, as
absolutely as the molecunle of water is formed by
the union of atoms of hydrogen and oxygen.

“Van Beneden maintains, from the facts afford-
ed by other embryologists, that the same sexual
differences occur in the two embryonal layers of
the vertebrates, and he thinks it probable they
will be found to exist in all animals. This bears
out the prevalent idea that the sex of animals is
determined at the time of fecundation of the egg.

Through the explorations of Dr. Packard in
the caves of Kentucky, Indiana, and Virginia, in
connection with the geological survey of Ken-
tucky, some forty additional species of insects
have been added to our cave insect fauna. In
the famous Weyer's Cave, near Staunton, Vir-
ginia, about twenty species were discovered where
none were before known to exist. The larvae of
the two blind cave beetles (Adelops and Anopl-
thalinus) were found, and many facts bearing
on the distribution and origin of cave animals
collected.

In the Monthly Microscopical Journal is ap-
pearing a series of papers on the nervous system
of the sea-anemone (Aetinia), by Professor P.
Martin Duncan. In the Augunst number he gives
a résumé of our knowledge on the subject. He
substantiates the discovery made by Schneider
and Ritteken of isolated nerve cells near the pig-
ment cells at the base of the tentacles of the de-
tinia, supposed to be eyes. In connection with
these nerves are certain round refractive cells
(Haimean bodies) and other long cells, called the
Ritteken bodies. The former, he thinks, earry
light more deeply into the tissues than the ordi-
nary epithelial cells. This is also the case with
the elongated Rotteken cells and others similar
to them, called bacilli. All these, he believes,
with Schneider and Rotteken, when in combina-
tion, congentrate light. ‘* When they are brought
together in this primitive form of eye they con-

centrate and convey light with greater power, so |

as to enable it to act more generally on the nerv-
ous system, probably not to enable the distine-
tion of objects, but to cause the light to stimu-
late a rudimentary nervous system to act in a re-
flex manner on the muscular system, which is
highly developed.” * The evolution of an eye,”
he adds, ‘* probably took the path which is thus
faintly indicated in the detinia, which doubtless
has an appreciation of the difference between
light and darkness.” Duncan discovers, as he
thinks, very fine nervous filaments at the base
of the body of the Aetinia.

A noteworthy paper has been published by
Mr. H. N. Moseley, of the Challenger expedi-
tion, in the proceedings of the Royal Society, on
the anatomy and aflinities of a singular terres-
trial articulate animal known as Peripatus, and
usually regarded as a worm. It seems, howev-
er, that the young breathe air through trachese,
which are wanting in the adult. Peripatus
would for other reasons be regarded as related
to the insects wefe it not that the two nervous
cords are widely separated, instead of being
united at intervals into ganglia, as among true
insects. Moseley shows that Peripatus has affin-
ities both to the true insects and the myriopods.
He then speculates on the derivation of insects
from some form, such as Peripatus, and thinks
it ““may well be placed among Professor Hack-
el’s Protracheata.” ‘*If these speculations be
corvect,” he adds, ““the crustacea have [had] a
different origin from the tracheata”—a view al-
ready suggested by Packard, who had previously,
unknown to the author, regarded Peripatus as a
stem form of insects, and connected them with
the worms.

Professor Peters finds new coincidences be-
tween the development of the Cecilice and other
batrachians. He states that these creatures
possess neither amnion nor allantois, that they
are, at least in part, viviparous, and that at a
certain period of the year they are aquatic.

M. Dareste gives in the Aychives of Experi-
mental Zoology a memoir on the origin and mode
of formation of double monsters.

An interesting paper on the sound produced
by European fishes, by M. Dufosse, appears in
the Annales des Sciences Naturelles, while M.
Baudelot prints in the Archives de Zoologie Ix-
perimentale & paper on the scales of the bony
fishes.

Some valuable contributions to Agricultural
Science have appeared in the reports of the
Connectient Board of Agriculture for 1873, in
which, among other articles, we find the proceed-
ings of the winter meeting of the Board of Agri-
culture, and the reports of the pathologist, po-
mologist, and chemist of the board. The win-
ter meeting, was, in fact, a large farmers' con-
vention, in which lectures were delivered and
discussions held of considerable scientific value.
A lecture was delivered by Professor Atwater, on
“* Commercial Fertilizers at Home and Abroad,”
in which it was shown that the fertilizers are very
much better and cheaper in Burope, and espe-
cially in England and Germany, than in our own
country, and that this difference was largely due
to the control exercised by means of chemical
analysis over the trade in commereial fertilizers.

The establishment of an agricultural experi-
ment station in Connecticut was discussed at the
meeting, and steps taken for the presentation of
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the subject to the people of the State, and of a
petition to the Legislature for an appropriation
of money to found and carry on a station.

The report of Professor Johnson, chemist of
the board, contains analyses of thirty-one speci-
mens of fertilizers in common use in the State.
*“The analyses of the manufactured fertilizers
reveal perhaps but one positive adulteration, viz.,
a sample of ground bone largely mixed with oys-
ter shells.  They demonstrate, however, the fact
that in most ecases the consumer has no guaran-
tee that he gets his money’s worth, commercial-
1y considered, when he purchases them, and they
confirm the view that he will never be able to
buy with such assurance until he stipulates for
so many pounds of this and that fertilizing el-
ement, nitrogen or phosphoric acid, as the case
may be, in a well-defined state of solubility or
availability, instead of buying so many tons of
so-called ground bone or superphosphate, it may
Lie on an old analysis, or without analysis at all.”

Quite a good idea of the recent progress and
present status of investigation in agricultural
chemistry may be derived from the transactions
of the ** Section for Agricultural Chemistry™ of
the meeting of the German Naturforscher und
Aerzte, held at Wiesbaden in September, 1873.
Nearly forty persons were present, afhong whom
were a number of the directors and chemists of
the German experiment stations. The proceed-
ings consisted chiefly of acconnts of new investi-
gations in animal and vegetable chemistry and
in physiology.

Dr. Von Wolff reported a series of experi-
ments on the digestive capacity of swine for va-
rious fodder materials. Cock-chafers (Maike-
fer), which are sometimes collected in large
quantities in Germany, were found to be quite
nutritious, forty-four per cent. of the albumi-
noids and ten and a half per cent. of the fat be-
ing digested by the swine. The digestibility of
barley, maize, beans, pease, cocoa-nut cakes, was
also tested. The high digestive eapacity of swine
for earbo-hydrates was strikingly demonstrated.
The opinion which has been maintained that the
fats of the animal body are made from the albu-
minoids of the food alone was controverted by
some of these experiments in which the albumi-
uoids of the food were insufficient to cover the
increase of fat in the bodies of the swine, so that
the carbo-hydrates appear also to have taken
part in the formation of the fat.

Dr. Von Wolff reported also some experiments
on the digestive capacity of sheep for hay when
fed alone, and with turnips. Previous experi-
ments have shown that when to *‘ crude fodder
materials,” as hay, materials rich in earbo-hy-
drates but poor in albuminoids, as potatoes,
meal, or starch, are added, the digestion of the
crude fodder, and particularly of its albuminoids,
is thereby decreased. In this case the decrease
in digestion of the albuminoids of the hay when
turnips were added was considerably less than
had been found to be the ease with potatoes or
starch, ;

Professor Mayer, of the University of Heidel-
berg, gave accounts of experiments on the ab-
sorptive power of leaves and other superterra-
neous parts of plants for ammonia. Various
plants were found capable of absorbing carbon-
ate of ammonia in the gaseous form and in solu-
tion. No special facility on the part of legumi-

nous plants for absorbing combined atmospheric
nitrogen appeared from these experiments.

Dr. Fleischen, of the experiment station at
Weende, reported a new respiration experiment
with sheep, in continuation of and with similar
results to those which have been going on for
some years past at his station.

Other investigations by Wolff on the influence
of different amounts of phosphoric acid upon the
development of oat plants grown in aqueous so-
lutiong, and by Weiske and Wildt on the excre-
tion of hippurie acid, our space will not allow us
to describe.

Accounts lately received of the transactions of
the first meeting of the directors of the Italian
experiment stations, held at Rome in January,
1873, show that a considerable amount of valu-
able work has already been done, and that the
prospect for the suceess of these institutions,
lately established in Italy, is very encouraging.
No less than twelve stations were represented at
the meeting.

In the department of Engineering we may
chronicle the proposition to bnild another in-
ternational bridge across the Niagara River at
Grand Tsland. Charters for this purpose have
already been granted by the Legislatures of Cana-
da and New York. Another project of consid-
erable importance is that of a company to bridge
the Mississippi at Carondelet, which meets, how-
ever, with much opposition. A board of engi-
neers has been sitting in St. Lonis during the past
month to consider the plans and locarion of the
bridge, acting under instructions from the Secre-
tary of War.

Work on the East River Bridge continues.
The key-stones of the arches in the Brooklyn
tower were raised to their places August 8.
They weigh eleven tons each. 'This tower is
now 225 feet above high tide, and will probably
be finished by November. The New York tow-
er is now 148 feet above high tide, and it is
expected will be carried above the spring of
the arches before cold weather. The Brooklyn
anchorage is now forty feet up, but that on the
New York side is not yet begun. The Brooklyn
City Council has voted an additional $2,000,000
to the enterprise.

From the Hoosaec Tunnel we have the report
that much additional arching will be required to
make transit perfectly safe, and the work is be-
ing executed by the Messrs. Shanly, who com-
pleted the excavation of the tunnel. Apropos
of the much-discussed Channel Tunnel, the J}u-
gineer records the statement that the Great
Northern Railway of France has volunteered to
contribute its share of £80,000, provided the
British railway lines contribute their portion, for
the purpose of meeting the estimated cost of
running preparatory driftways to determine the
character of the bed of the Channel, and thus
set at rest the question of the ultimate practica-
bility of the project.

The recently launched iron steam-ship City
of Peking has made her trial trip with great sat-
isfaction. Mr. John Roach, her constructor, has
received a contract to construct three additional
steam-ships for the same line.

The Henderson hydranlic brake, which has
of late received much attention, was given an
experimental trial some weeks ago on the West
Chester and Philadelphia Railroad. The train



894

HARPER'S NEW MONTHLY MAGAZINE.

consisted of five passenger cars and one baggage
car, attached to a powerful locomotive, which
were run about ten miles up the road, making a
number of stops to test the efficiency of the
brake. Three stops were made with the follow-
ing results: Ist. Grade descending 15 feet to
the mile ; speed, 35 miles per hour ; train stopped
in distance of 630 feet, and in 20} seconds time ;
boiler pressure, 105 pounds. 2d. Grade as
above; speed, 32 miles; stopped in 540 feet;
boiler pressure, 115 pounds. 3d. Level ; speed,
35 miles; stopped in 840 feet, in 28} seconds;
pressure, 105 pounds. These results will com-
pare favorably with those obtained by the most
approved forms of power brakes. The construc-
tion of the Henderson brake, to which allusion
has already been made in these columns, is ex-
tremely simple, a fact which constitutes one of
its principal merits.

The last month was signalized by the meeting
of the American Association for the Advance-
ment of Science, at Hartford. The number of
papers presented was quite large. The only
one, however, which falls within the scope of
this department is that of Professor T. Sterry
Hunt on a new wet process of copper extraction.
The process, which is too long to deseribe in de-
tail. involves the employment of protochloride of
iron, which converts the oxide of copper into a
soluble chloride, From this solution the copper
is precipitated by metallic iron. The speaker
affirmed that in this process the injurious ele-
ments of the ores, such as arsenic, antimony,
and. tin, remain undissolved; and the metallic
copper obtained is so pure that it can be made
into fine copper by a single fusion.

"The Chief of the Bureau of Statistics furnishes
the following statement of the principal exports
from Great Britain to the United States during
the seven months ending July 31, 1874, as com-
pared with the corresponding period of 1873 :

Articles, 1878, 1874,
Copper (unmannfactured). . ..cwt.| 43,804 T4
Copper (manufactured).......cwl.| 1,256 7
Hardware and entlery. .......... £] 479,595 | 864,354
Iron and steel (bar, bolt, ete.).tons.| 21,005 | 2,307
Tron (railroad of all kinds). ..tons,| 134,293 | 72,681
Tron (hoop, sheet, boiler) ....tons.| 13,834 | 8,308
i) e tons.| 58462 | b3,405
Old IrOM. v\ vuuvss sain ivavas - tODS] BT AD0 5,259
Bbeel . oocosiiesianarer e tona] 19,684 | 7,608
Lead (pig, ete.) ..ocoviv..neuotons,| 2957 | 1,455
Machinery i...ceesvianas ... L] 348,004 | 135,701

The comparison is instructive, as showing a
heavy decrease in every item given.

From reports recently made to the government
Land-office the following statistics indicate the
extent and distribution of the Rocky Mountain
coal-field :

Loenlity, Aron. [ Conl Area,
Squnre Miles, | Squars Miles.
Taxagrl. ® o i, o 37,000 000
Indian Territory.. 63,000 40,000
New Mexico. . 122,000 20,000
Eansas... 50,000 ,0
Missonri ... 67,000 24,000
Nebraska ik 84,000 84,000
Iowa B 55,000 24,000
Wyoming o , 000 20,000
Colorado . 102,000 20,000
Montana i 148,000 4,000
Dakota. .| 150,000 | 100,000
Totel oo g 1,182,000 | 516,000
Approximate coal aren of British Amer..| 737,000
1,253,000

SEVEN ASTRONOMERS ROYAL.

In connection with the valuable astronomical
papers published in this Magazine during the
present year—a year of unusual significance in
this department of science—the following sum-
mary, copied from a recent number of the Zdin-
burgh Review, and showing the work accom-
plished by the astronomers of the Royal Observ-
atory at Greenwich since 1674, will be of great
interest to our readers. The record has special
reference to lunar observations.

The Royal Observatory at Greenwich was built
in the reign of Charles IL., ‘“for the rectifying
the tables of the motions of the heavens, and the
places of the fixed stars, so as to find out the
longitudes of places for the perfecting the art of
navigation.” Flamsteed, a contemporary of
Newton, was appointed the first ** Astronomical
Observer” of the king, or ** Astronomer Royal,”
in 1674, and the work of the observatory was
commenced in 1676. The earliest mural circle,
or large circle attached to the face of a wall, with
a graduated scale, for exact observations in the
meridian, was constructed by Flamsteed at his
own expense in 1689; and with this exact instru-
ment the systematic study of the moon’s move-
ments was initiated, two years after the publica-
tion of the Principia, which contained the final
development of Newton’s great theory. In 1694
Flamsteed supplied Newton with a series of ob-
served places of the moon for use in his caleula-
tions. A notable illustration is afforded of the
appreciation which was given to astronomical
science at this time in the fact that the first mu-
ral circle in the observatory was constructed at
Flamsteed's own expense; that Flamsteed's sal-
ary for his public service was £100 per annum,
with a deduction of £10 per annam for a tax,
and was coupled with the condition that he
should instruct two of the Christ-church school-
boys in nautical astronomy, and that the salary
of an indispensable assistant was also paid by
him. TFlamsteed died on the last day of the
year 1719, being at that time sixty-four years of
age. His observations were printed five years
after his death, under the title, Historia Cales-
tis Britannica, aud the second volume of this
work contained places of the moon computed
from observation,

Flamsteed was succeeded in the Royal Ob-
servatory by Edmund Halley, who was also a
contemporary of Newton, and who began his
work at the observatory when he was sixty-four
years old. It is probable that he was induced
to enter npon so laborions an office at such an
advanced period of his life on account of the
great advantage the position afforded him for
prosecuting certain researches into the moon’s
movements upon which he was already engaged.
He constructed a new transit instrument and a
mural quadrant, and pursued his investigations
with these, Abont ten years after his accession
at Greenwich the reflecting quadrant—the me-
chanical contrivance which rendered lunar ob-
servations at sea for the determination of the
longitude possible—was discovered independent-
Iy by Hadley in England and by Godfrey in
America. Pables of the comparison of observed
and computed places of the moon from 1722 to
1739 were constructed by Halley, and these were
sabsequently printed. Edmund Halley died in
1742,
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The third Astronomer Royal was James Brad-
ley, whose name is inscribed in the annals of
science in imperishable characters on account of
his being the inventor of the zenith sector, and
the discoverer of the aberration of light, and of
the nntation of the earth's axis. He adminis-
tered the affairs of the Royal Observatory from
1742 to 1761, and the era of what is termed the
‘* exact observations” of Greenwich is generally
considered to date from about this time, or, more
exactly, from 1750, Iis observations were print-
ed after his death by the University of Oxford.

During the rule of Bradley at the Royal Ob-
servatory the French astronomer Lacaille de-
termined the horizontal parallax of the moon,
or, in other words, its distance from the earth,
with much greater precision than had been found
possible previously; and Mayer, of Gottingen,
also completed a series of lunar tables, based on
observations of eclipses and of occultations of
fixed stars by the moon, which were found to
give the proper places of the moon within a min-
ute and a half of celestial longitnde. These
tables took into account fifteen distinet forms of
irregularity. Bradley compared the actual cor-
responding places of the moon with the forecasts
of these tables, and reported in regard to them
that they unquestionably rendered it possible for
sailors to find their position in the open sea, by
observing the distance of the moon from certain
standard fixed stars, within one degree of longi-
tude, and that they therefore virtually fulfilled
the object for which a public reward had been
offered. Mayer's wife, in consequence, after his
death received the sum of £3000 from the Brit-
ish government in recognition of the important
service thus rendered to the science of naviga-
tion. Mayer’s tables were extended and oth-
erwise improved twelve years afterward by Ma-
son, and the possible errors in observing and cal-
culating longitude at sea were pronounced to be
then further diminished very nearly one-third.

In the last year of Bradley’s life, John Har-
rison, a Yorkshire carpenter and mechanie, ren-
dered the construction of the clironometer so
perfect that it became possible for the sailor to
carry Greenwich time with him through long
voyages, so that thenceforth he could make the
chronometer serve the same purpose as observing
the distance between the moon and a star, In
1761 Harrison sent a chronometer to Jamaica
which went wrong only five seconds and a tenth
during the voyage, and this it was found would
not have involyed an ervor in longitude for the
ship’s place of more than two miles. The sum
of £20,000 was awarded to Harrison by an act
of Parliament for this improvement of the marine
chronometer. The observation of lunar dis-
tances at sea became of only secondary impor-
tance after this. But it was still held of great
consequence, on account of its supplying ‘the
means of checking and verifying the performance
of the chronometers, and of replacing them alto-
gether in case of accident.

In the year in which Harrison perfected the
construction of the marine chronometer, Dr,
Bliss succceded Bradley as Astronomer Royal.
But he died within four years, and so left no
material contribution to the efliciency of the ob-
servatory. Neville Maskelyne followed him in
1765, and continued his distinguished services as
Astronomer Royal for the long term of forty-six

years, He had been so fortunate as to have
been previously engaged in observing the transit
of Venus at St. Helena in 1761, and co-operated
in the subsequent observation of this phenomenon
eight years afterward, on the historical occasion
when Cook was sent to Otaheite. Maskelyne
introduced at the Royal Observatory the method
of noting the transits of celestial bodies over a
system of five vertical wires placed in the field of
the telescope, and first ventured upon the refine-
ment of reckoning the meridian passage of a star
within tenths of seconds. 'The distingunished
honor also belongs to him of having commenced
the publication of the Nautical Almanac, which
first appeared two years after his appointment as
Astronomer Royal. He was engaged with the
preparation of a fine mural circle for the ob-
servatory when his useful life was brought to a
close, at the advanced age of seventy-nine years.

During the reign of Maskelyne at the Royal
Observatory the French mathematicians Laplace
and Lagrange had been making important prog-
ress in investigating theoretically the moon's
movements. A slight continued acceleration of
the moon's rate of traveling, and a gradual shift-
ing of the points where the planes of the orbits of
the moon and of the earth cross each other, and
of the situation of the moon's farthest departure
from the earth in each turn of its revolution, were
traced to a gradual dimination in the eccentrici-
ty of the earth's orbit. The disturbing influence
of the equatorial bulging of the earth, and of the
varying distance of the sun, had also been de-
tected, In consequence of these rapid and im-
portant advances in theoretical knowledge the
French Aeademy of Sciences thought it well to
offer a prize for new tables of the moon in which
all these discoveries should be taken into account.
Tables were published in answer to this appeal
in 1802, by Tobias Burg, of Vienna, and these
were still further developed, as it was then
thonght, in 1811, by the astronomer Burckhardt,
who discussed no less than four hundred observa-
tions of the moon for this purpose. The extend-
ed tables of Burckhardt were thenceforth adopted
in the preparation of the Nautical Almanac, un-
der the impression that they were the best then
available; but it unfortunately happened that a
complicated and involved form of expression had
been used in them, which served to conceal for a
long time certain inherent imperfections. It was
only in subsequent years that it was discovered
these tables allowed errors in the moon’s caleu-
lated place as large as half a minute of longitude.

John Pond succeeded Maskelyne at the Royal
Observatory, and he had the satisfaction of add-
ing a large transit instrument to the equipment
of the place. e gave great attention to estab-
lishing the positions of standard fixed stars that
could he used as the graduations of the heavens
from which the moon's movements had to be
measured. The great improvement, however,
which he introduced into observational astrono-
my, and which enabled him to accomplish his
object of getting more exact observations of the
fixed stars, was the very beautiful method of ob-
serving the image of the star reflected from the
still surface of mereury at the same instant that
the star was seen through the telescope. The
half of the angnlar measure that was included
between the lines of sight in which the two ob-
servations were made of necessity gave the height
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of the star above the horizon. In this way all
levels and plumb-lines for getting the bearing of
the horizon were summarily dispensed with.
The observation found its own horizon by the
simple expedient of establishing reflection from
an absolutely horizontal surface. This method
of getting observations above the horizon is of
the most exquisite perfection of delicacy and ex-
actness, and is so entirely satisfactory that it is
still in use in observing altitndes and polar dis-
tances with the great meridian instruments at
Greenwich.

‘I'he seventh individual in the series of distin-
guished men, which completes the list of the
Astronomers Royal of Great Britain, is Sir
George Biddell Airy, who succeeded Pond in
1835, and still happily fills the place of * astro-
nomical observer” at the great national observa-
tory. It would not be an easy task to enumerate
all the good services that this energetic veteran
has rendered in hislong term of thirty-nine years’
service. DBut some of these must be named on
account of the direet bearing they have upon the
perturbational history of the moon and the per-
fection of the tables of the moon’s movements.
While Mr. Airy was yet directing the operations
of the observatory of the University of Cam-
bridge he introduced the admirable and most
important practice of having all current observa-
tions at once rednced, with the necessary refine-
ments of correction, and printed side by side
with the corresponding terms of the tables that
presumably represent them, so that each particu-
lar failure in the table might be appavent at a
glance. Before this period all the moon observa-
tions had been taken by meridian instruments ;
that is to say, the place of the moon was noted
on the instant that it crossed the meridian, by
measuring its height in declination above some
standard fixed star, and its distance in right as-
cension from the same star counted in seconds of
time that elapsed between the consecutive merid-
ian passages of the moon and star. This method
of observing is very exact, but it of necessity
limits very materially the number of moon ob-
servations that can be made. Assoon, therefore,
as the present Astronomer Royal had fairly en-
tered upon his career of public service, he set
himself to add to the equipment of the observa-
tory an instrument by which good observations
of the moon could be taken out of the meridian.
The instrument which he constructed for this
purpose was the fine altazimuth, that is still in
use, and that answers the end for which it was
contrived admirably. With it the position of
the moon is compared with that of standard fixed
stars when it is still far from the meridian on
either side, and, what is of still greater impor-
tance, the moon is also observed in a part of its
orbit in which no observation at all ean be taken
upon the meridian, and in which part, therefore,
there was previously no means of checking off its
irregularities of pace. By this expedient of
extra-meridional observation the number of sat-
isfactory observations of the moon has heen
trebled.  In the year 1818 Mr, Airy printed the
reduced and corrected observations of eight thou-
sand places of the moon that had been made at
the Royal Observatory between 1750 and 1830,
and which had, up to that time, been of no prac-
tical avail, on account of not having had these
essential reductions and corrections applied.

}

Other notable improvements in instrumental
work that have been effected by the present
Astronomer Royal are the adoption of a plan,
which he himself devised, of taking the observa-
tion of both the direct and reflected images of o
star upon the meridian by the same instrument,
instead of employing two instruments for the pur-
pose, as was previously done; and the fusion of
the two great meridian instruments, namely, the
transit and the mural circle, into one, so that
both declinations and right ascensions can be
read off at one observation, instead of requiring
two instruments and two observers. Thé transit
cirele whieh has thus been introduced at Green-
wich has now superseded the donble-instrument
system at all the best observatories.

The near approach to perfection which the
lunar theory and the tables of the moon have
made has mainly resulted from two centuries of
unintermittent work at the national observatory,
which eommenced with Flamsteed, and which,
happily, has not yet ended with Airy. It is, at
the present time, just two full centuries since the
warrant was issned by the second Charles for the
appointment of an ‘‘astronomical observer” to
look after the scientific interests of navigation,
and it is certainly a notable circumstance that
through this long stretch of two hundred years
there have been only seven Astronomers Royal.
If the one exceptionally short-lived Astronomer
Royal be withdrawn from the list, the official
lives of the remaining six make up the term of
one hundred and ninety-six years, and this gives
very neatly thirty-three years for the official life
of each individnal of the series—a very fair al-
lowanee indeed, considering the work that is
accomplished in the time.

THE SPECIES OF AMERICAN SQUIRRELS.

Mr. J. A. Allen, well known as one of the
most accomplished and thorough of American
zoologists, has lately published a synopsis of the
general results obtained by him from an investi-
gation of the American Seciuride, or mammals
belonging to the squirrel group, including the
squirrels proper, the flying-squirrels, ground-
squirrels, marmots, ete. As the result of his
inquiries, based npon the immense amount and
variety of material in the National Museum at
Washington, he has oceasion to reduece the num-
ber of species still lower than that allowed by
Professor Baird in his monographs of the same
forms, finding that many of those which have
hitherto been considered as species are in reality
merely climatic or geographical races, several
of which are referable to a common type.

A striking generalization obtained in his in-
vestigations has reference to the inereasing in-
tensity of color of the species in proceeding from
the north southward, this being very evident in
the fox-squirrel of the Mississippi Basin, the
belly of which in the northern part of its range
is almost white, while in specimens from Lower
Louisiana it is reddish-fulvous, or a deep orange.
Lqually decided differences exist in specimens of
the snme species as they proceed from east to west.

Mr. Allen now considers that we have at least
five more or less well marked areas characterized
by certain peculiarities of color variation in mam-
mals and birds, as well as by a close relation be-
tween the areas, the prevalent tendencies of
change of color, and the amount of aqueous pre-
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cipitation. The first of these regions is that of
the Atlantic slope, which includes not only the
country east of the Alleghanies, but a large part
of the British possessions, extending westward
as far as Fort Simpson, and northward and west-
ward to Alaska, including, apparvently, all that
territory north of the Alaskan Mountains and
having an annual rain-fall of abont thirty-five to
forty-five inches. This region, in view of its
great extent, he selects as representing the aver-
age or normal type of color, the variation in oth-
er regions being in the direction of intensity,

The second region embraces the Mississippi
Valley, or more properly the Mississippi Basin,
and is termed the Mississippi Region. Here
the annual rain-fall reaches forty-five to fifty-
five inches, and sometimes more. In this re-
gion the tendency is to an inerease of fulvous
and rafous tints, these reaching their maximum
in the limited aren of greatest humidity, al-
though a general increase of color is more or
less charaeteristic of the region.

The central portion of the Rocky Mountains
forms the third region, to be called the Colorado
Region, asincluding the greater part of that Ter-
ritory within its limits. Here the general tend-
ency is to an increase of intensity of colors, as
compared with the region west of it, with a de-
velopment of rufous and fulvous tints. The hu-
midity here is less than that in either of the oth-
er regions named, the rain-fall being only from
twenty-four to thirty inches.

The fourth area Mr. Allen calls the Campes-
trian Region, and includes the arid plains and
deserts of the continent, containing not only the
¢ great plains,” so called, but the plains of Utah,
Nevada, Western Colorado, New Mexico, Ari-
zona, and southwest to Lower California. Here
the rain-fall ranges from three inches to twenty,
being below fifteen generally. Here a general
paleness of color is the distinctive feature.

The fifth region, called the Columbian Region,
begins on the Pacific coast at about the fortieth
parallel, and embraces a comparatively narrow
belt to Sitka. Its peculiarities are most strong-
ly developed west of the Cascade Range north of
45°, and prevail eastward nearly to the main
chain of the Rocky Mountains, The average
rain-fall is from fifty-five to sixty-five inches.
"The prevalent tendency in color is to dusky and
fuscous rather than rufous tints.

Other subdivisions of a similar character Mr.
Allen thinks may be desirable, and may need to
be made hereafter, especially for the southern half
of Florida, which is characterized by excessive hu-
midity and a subtropical intensity of color; and
it may be necessary to recognize as a distinet dis-
triet the almost rainless portions of the Campes-
trian Llegion.

Mr. Allen in this communication refers again
to the relation between color and humidity pre-
viounsly enunciated by him, remarking that the
best mode of expressing it is to say that a de-
crease of humidity is accompanied by the de-
crease of intensity of color, this evidently result-
ing from exposure to the bleaching effect of in-
tense sunlight and a dry, often intensely heated,
atmosphere, Ile refers to the condition of mel-
anismn as a race characteristic in mammals, and
confirms the generalization of Professor Baird
that but few mammals possess this in a specific
form, and that where it occurs in such groups as

the squirrels, the wolves, foxes, cats, ete., the in-
dividual must be considered as a melanistic form
of some race the normal color of which is differ-
ent, generally fulvous or rufous.

M. Allen’s paper embraces a list of the species
of North American Sciuride which he considers
permanent, and among the true squirrels he al-
lows but five that are permanent where Audubon
gives twenty-four. He, however, recognizes in
addition seven geographical varieties, making
the whole number of permanently distinet forms
twelve. Of flying-squirrels he allows but one
species ; of the genns Tamias, or the ground-
squirrels, he gives three; of the Spermophilus,
eleven ; of the prairie-dogs, two ; and of the true
marmots, three—making twenty species in all.

THE ATMOSPHERE OF JUPITER.

Dr. Lohse has investigated the velocity of the
rotation of the clond layers of Jupiter at differ-
ent degrees of latitude on that planet. e finds
that, in general, in the middle latitudes of Jupi-
ter, there is a greater stability in the upper strata
of the atmosphere than in the neighborhood of
the equator, where the velocity of the rotating
masses is increased by wind. He sees in this
fact a probability that trade-winds prevail there
as upon our earth.

THE THEORY OF ERRORS OF OBSERVATION.

Mr. C. 8, Peirce, in an interesting article on
the laws of errors of observation, and the nature
of the so-called personal equation, gives the re-
sults of some experiments made upon an entirely
untrained observer, a young man about eighteen
vears of age, who had had no previous experience
whatever in observations. e was required to
answer a signal consisting of a sharp sound like
a rap, his answer being made by tapping apon o
telegraph operator's key nicely adjusted. Both
the original rap and the observer's tap were re-
corded by means of a delicate chromoscope, and
five hundred observations were made on every
week-day during a month. It was found that
on the first day the observations were scattered
through a very large range of error, the differ-
ence in time between the records of the event
and of the observation varying in fact between
the extreme values from 0.16 to 0.98 of a sec-
ond. The personal equation proper on the sec-
ond day was between 0.2 and 0.3 of a second,
and from that time it steadily decreased until it
amounted only to one-seventh of a second; it
then gradually increased until the twelfth day,
when it amounted to 0.22 of a second. While
this variation in personal equation oceurred, the
range of errors or discordances was constantly
decreasing, until on the twenty-fourth day the
probable error of the result does not exceed one-
eightieth of a second. This is considered to
clearly demonstrate the value of such practice
in training the nerves for observation; and he
recommends that transit observers be kept in
constant training by means of similar observa-
tion of an artificial event, which ean be repeated
with ease and rapidity, it not being essential, he
thinks, that those observations should very close-
ly imitate the transit of a star over the wires of
a telescope, innsmuch as it is the general condi-
tion of the nerves which it is important to keep
in training more than any thing peculiar to this
or that kind of observation.
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