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NEW YORK, JULY 3, 1880.

THE UNITED STATES NAVAL OBSERVATORY,
WASHINGTON.
BY PROFESSOR EDWARD S. HOLDEN.

This institution has been long and favorably known
to the scientific public, not only of the United States,
but of the whole world. It was founded in 1844,
and commenced its operations in 1845, and as it is
now about to enter a new epoch of its existence
by a removal to a new and better site in the District
of Columbia, a brief account of its progress will not
be without interest.

Astronomy did not flourish in America during the
eighteenth century. A few observations were made
by Professors at Harvard and Yale Colleges, and in
Pennsylvania by RiTTENHOUSE and others (in 1769),

A telescope was mounted in 1830 at Yale College for |

regular astronomical observations, and the first ob-
servatory was built at Williams College in 1836, by
Prof. HopkiNs. Mr. WiLLiam C. BonD, of Dorches-
ter, a maker of chronometers, had erected a small ob-
servatory at his residence, and this was afterwards re-
moved and formed the nucleus of the observatory of
Harvard College. The observatories of Hudson, Ohio,
(founded 1837), of the Philadelphia High School
(1840), of West Point Military Academy (1841), of
Cincinnatti (1843), of Georgetown, D. C., (1844), and
the Naval Observatory (1842z), were the first estab-
lished, and these observatories all erected within the
decade, 1835-1845, were the signs of a growing sense
of the importance of astronomical research among the
people.

Probably due credit has not been generally given to
the efforts of General O. M. MITCHEL the astronomer
of the Cincinnati Observatory, who, by lectures, treat-
ises and personal influence, kept the subject before the
reading public. In Congress a few intelligent men, like
Mr. JonN QuiNcy Apams, had always advocated the
establishment of an observatory which should be truly
national, but great opposition to such an institution
was constantly displayed, and so late as 1832 a bill

appropriating money for the survey of the cdast, con-
tained the clause “provided that nothing in this act
should be construed to authorize the construction or
maintainance of a permanent astronomical observa-
tory.”

The final establishment of the Naval observatory
came about in this wise, and it was due largely to the
admirable abilities of Lieutenant GiLLIsS, of the Navy.

The exploring expedition of Admiral WiLKES (1838-
1842), proposed making astronomical observations in
all parts of the world, and to utilize these, correspond-
ing observations were required at home. These were
made by GiLLIss in a small observatory on -Capitol
Hill for the four years and they were of high excellence.
The present observatory building was erected as a
“ depdt of charts and instruments” for the Navy from
designs by GiLuiss. The regulations of the Service
required that GILLiss should be sent to sea, and the
direction of the observatory was confided to Lieute-
nant MAURy, who retained it till 1861. A corps of
astronomers was formed and a detail made of the
officers from the'line of the Navy to care for the
chronometers, charts and instruments, and.to collect
hydrographical information, and this plan of organiza-
tion continued till 1866, when the Hydrographic
office was separated from the Observatory. Suitable
instruments were provided and the observations were
published in quarto volumes, twenty-two of which
have appeared up to 1880. The main instruments
were :

1. A Transit Instrument (by ERTEL, of Munich).

2. A Mural Circle (by SmMms, of England).

3. A Meridian Circle (by ERTEL).

4. A Prime Vertical Transit (by PisTor & Mar-
TIUS, of Berlin).

5. An Equatorial (by MERz, of Munich), with an
Object Glass of 9.6z inches.

These instruments were kept steadily at work and
thousands of observations were made and have been
reduced and published. The mere index to these ob-
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servations fills 74 quarto pages. Certain special pub-
lications deserve particular mention. A catalogue of
10,658 stars, observed with the instruments 1, 2, 3, and
4, has been made by Professor YARNALL. It may
be said to have been his life work, as he made a large
share of the observations and reduced all of them.
This catalogue is of great usefulness.

The Wind and Current Charts of MauRy, which
have been adopted the whole world over, were con-
structed from observations collected and discussed here.
With the equatorial, three asteroids were discovered by
Professor FERGUSON, and Professor HALL and himself
observed a great number of comets and minor planets.
The theoretical researches of Professor WALKER on
WNeptune, of Professor HUBBARD on comets, and the
work of Professors CorFIN and HUBBARD on points
of practical astronomy, all belong to this first epoch.

The second stage of the Observatory’s life may be
said to have begun in 1861, with the superintendence
of Girvriss, and te have extended to the present time
under the direction of Rear Admirals Davis, SANDS
and RopGeERrs. Two new first-class instruments were
purchased.

6. The Transit Circle (1865), made by Pistor &
MARTINS.

7. The 26-inch Equatorial (1873) made by ALvan
Crark & Sons. Both have been kept in constant use.
With the first, the sun, moon, major and minor planets
have been constantly observed and the materials
for a very large and important catalogue of stars
(soon to be published) have been collected. The
telegraphic longitudes of mapy points in the United
States and elsewhere, have been determined by
Professors HARKNEsSs and EastMaN. We may
mention among these the longitudes of Havana
(Cuba), St. Louis, Detroit, Carlin and Austin (Nevada),
Ogden (Utah), Bethlehem (Pa.), Princeton (N. J.),
Cincinnati, Nashville, Columbus, Harrisburg, and
others. The large equatorial, besides making a great
number of observations of double stars (HaLL and
NEewcoms), and of Nebule (HoOLDEN); has been em-
ployed on the observations of the faint satellites for
which it is better fitted than any other instrument ex-
isting. The masses of Uranus and Neptune have
been determined by Professor NEwcoms and the capi-
tal discovery of two satellites to Ma7»s made by Pro-
fessor HALL.

The theoretical researches of Professor NEwWcCOMB
on the Lunar Theory and on Fundamental Stars,
and of Professors NEwcoms and HALL on Satellites,
belong to this period.

The Transits of Venus (1874), and of Mercury
(1878), have been most thoroughly observed and dis-
cussed by the various astronomers.
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The solar eclipses of 1869, 1870, 1878 and 1880
have been also elaborately observed by parties sent
from the observatory, and the results are all published
except those for 1878 and 1880, which will shortly
appear. The work done here on solar eclipses
alone is of the first importance, and will greatly
forward our knowledge of solar physics. There is
no space to mention the miscellaneous work done:
the chronometers of the Navy, the furnishing of stan-
dard time to the United States, the observations of
meteors, all receive their share of attention.

The third epoch of the history of the Observatory
commences with the effort to change its site to one
less exposed to the sickly influences of the malaria
which rises from the marshes surrounding the Obser-
vatory on the river side, and to one where the fogs
from the same source will not seriously interfere with
the complete use of the instruments. This subject
has, since 1870, received more or less attention, but
the first serious effort to change the site for these
reasons was made in a report of the Superintendent
in 1877.

“UNITED STATES NAVAL OBSERVATORY,
Washington, September 15, 1877.

“SIR: I found upon taking charge of the Observatory,
that the malarious influences surrounding it were notori-
ous, and that from May to about the middle of October the
officers whose services were necessarily in the Observatory
at night, paid the penalty 1n impaired health and in dimin-
ished efficiency. The fogs which arise from the river,
driven by the prevailing winds, float above the instruments
and lessen their usefulness.

* * * * * *

For these reasons, I earnestly recommend that a suitable
site, north of the city and inside the District of Columbia,
be procured for a new Observatory.

The area allotted to this purpose need not necessarily be
more than twenty-five or thirty acres in extent; but as
much as thisis needed, since, if surrounded by dwellings
or factories, the smoke would obscure the clearness of
vision, the traffic would shake the instruments, and some
high structure, if placed upon the meridian near our in-
struments, might hide a useful part of the heavens.

The present Observatory is in a very dilapidated condi-
tion.

» * * * * *
I have the honor to be, very respectfully,
Your Obedient Servant,
JOHN RODGERS,
Rear-Admiral Superintendent.

Hon. R. W. THOMPSON,
Secretary of the Navy, Waskington.

The accompanying papers show that the death of
two superintendents, Captain GiLrLiss and Admiral
Davis, was either caused or accelerated by malarial
fever, and that the death of Professors FERGUSON,
SPRINGER and HuUBBARD, could be traced directly to
this cause. The prevalent fogs are shown to interfere
with observations. 4

In short, this report brought prominently forward a
fact which had always been patent, viz. : that it was
almost a crime and certainly an extremely poor use of
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the resources of the observatory, to continue its astrono-
mers and its instruments in the present situation. A
petition was presented to Congress (1878, Jan. 10),
from prominent men of science, asking for its removal,
and Jan. 16, 1878, a bill was introduced by Mr. Sar-
GENT in the Senate, providing for the appointment of
a commission to select a suitable site. In the mean
time a plan for the new building had been prepared at
the observatory, submitted to all the prominent as-
tronomers of the country for their suggestions, corrected
and adopted. The report of the Commission, consist,
ing of Admiral AMMEN, U. S. N., Colonel BARNARD-
U. S. A, and LeoNarRD WHITNEY, Esq., was made
1878, Dec. 7. It recommended the purchase of
« Clifton,” a beautiful site of 45 acres in Georgetown,
situated on Rock Creek.

Unfortunately, it was not learned until after the re-
port was made, that it had been seriously contemplated
to build a railway down the valley of Rock Creek.
This report was not acted on, owing to the fact that
the presence of a railway would seriously interfere with
the stability of the instruments. Therefore a new com-
mission was appointed Feb. ¢, 1880, consisting of
Senator W. P. WHYTE, Representative L. MoORSE, and
Admiral Ropcers, U. S. N., under a bill approved Feb.
4, 1880, which appropriated $75,000 to the purchase
and selection of a suitable site. The officers of the
Observatory were directed to examine the many sites
offered for sale. These lay in three different parts of
the city: first, north of the capital near the Soldiers’
Home Park, and near the Baltimore & Ohio Railroad ;
second, north of the main part of the city ; third, north-
west of the city, in Georgetown. The preferences
were for the sites in the first section. Each site that
was at all eligible was tried in the following way : the
fundamental observations depend upon the accurate
measures of the zenith-distances of stars. As the
zenith is not a visible point the nadir point (which
can be made visible, and which is directly op-
posite the zenith point) is chosen. A box of quick-
silver is placed immediately beneath the meridian
instrument and the position of the reflected images of
the spider lines of the instrument observed; when
these coincide with the spider lines seen directly, the
instrument is vertical or it is pointing to the nadir.
Such observations as these have to be made at all
hours of the night and day, and anything that seri-
ously interferes with them will prevent the taking of
satisfactory observations. The question then was, to
try each of the proposed sites with this test and to
unhesitatingly reject any site which did not fulfill the
conditions. To do this a post was firmly planted in
the ground. On the top of this a flat basin contain-
ing quicksilver was placed. A telescope was directed

towards the quicksilver about dusk, so that the image
of the pole star should be seen in the telescope. This
image usually showed as a neat quiet round disk. The
times of the passing of railway trains was known, and
at these moments the image of the star was watched.
For many of the places tried, the vibration of the
mercury surface caused by the tremors of the ground
was so great that no image of the star could be seen
for many minutes during the passing of the trains.
This was a fatal objection, since similar observations
may have to be taken at any moment of the night or
day.

For those places near a public road the experiment’
was varied by causing a loaded wagon to be driven
rapidly up and down. The experiments were always
made at least twice to avoid errors, and only those
places rejected which were plainly unsuitable on this
account. No matter what might be their other ad-
vantages, if they did not stand this test they were
useless for astronomical purposes.

The places just north of the city were rejected on
account of the smoke always rising from the mass of
chimneys, an artificial and constant fog. In this way
the choice has been narrowed down to two places.
One directly south of the great park of the Soldiers’
Home and one in Georgetown. The first is so situ-
ated that to make it suitable for observatory purposes
a very large quantity of land would have to be bought ;
the second place can be bought with the appropria-
tion. The matter is in this condition at present. No
choice has been made by the commission as yet.
There is, of course, a great desire on the part of land-
owners to force the commission to buy land it their
neighborhood, but the choice must finally be made on
the principles heretofore adopted. The new Obser-
vatory is to stagnd for a century at least and no small
and petty personal considerations should be allowed
to enter.

THE PRACTICAL VALUE OF SCIENCE.

“I have endeavored to state the higher and more abstract
arguments by which the study of physical science may be
shown to be indispensable to the complete training of the
human mind, but I do not wish it to be supposed that be-
cause I may be devoted to more or less abstract and unprac-
tical pursuits I am insensible to the weight which ought tobe
attached to that which has been said to be the English con-
ception of Paradise—namely, ¢ getting on.” Now the value
of a knowledge of physical science as a means of getting
on, is indubitable. There are hardly any of our trades, ex-
cept the merely huckstering ones, in which some knowledge
of science may not be directly profitable to the pursuer.of
that occupation. An Industry attains higher stages of its
development as its processes become more complicated and
refined, and the sciences are dragged in, one by one, to take
their share in the fray.,"—Huxley.
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A BIT OF SUMMER WORK.
BY PROFESSOR BURT G. WILDER, M. D.

Notwithstanding the number of “ Summer Schools
of Science” to be in operation this season, many
teachers are likely to pass the vacation at a distance
from the facilities afforded by organized laboratories.
How shall they employ their time ?

Doubtless they all need rest, and in most cases at
least a fortnight should elapse before any intellectual
labor is undertaken. An equal period of repose may
well occur just before the renewal of teaching in the
Fall. But the teacher who hopes to make his instruc-
tion each year more thorough and successful than the
last, will be pretty sure to spend the remaining month
or two in the search of help from books, and, while
regretting the vagueness of the information thus ob-
tained, may seldom think of making it more real by
personal observation.

Now it is true that in some branches of science this
may require appliances not readily obtained. This is
the case with Chemistry and Physics, and some parts
of Natural History. But Botany and Eatomology
may be pursued under almost any circumstances, and
I venture to suggest that at least one kind of anatom-
#cal work may be carried on with but a slight amount
of apparatus.

Obviously, the summer is not the most favorable
time for study of the viscera, while anatomical details
respecting the muscles, vessels and nerves are not es-
pecially required for ordinary instruction. But the
brain is not only the organ least satisfactorily treated
in the text-books, but at the same time the one con-
cerning which the most should be known, from the
double standpoint of physiology and psychology.

But how can the teacher procure brains, and how
shall he preserve them when obtained ?

The question is a perfectly natural one in view of
the prevailing impression that cerebral structure is to
be learned from the human brain alone. So far from
correct is this idea, that from a single animal brain,
perfectly fresh or well preserved, more may be gained
than the average medical student learns from the
human brains usually examined in the dissecting-room.

This is due to the fact that, excepting the absence of
the occipital lobes of the hemispheres, the brains of
the cat, the dog, the rabbit and the sheep present
nearly all of the structural features of the human
brain, while their smaller size and greater accessibility
better adapt them for manipulation and for the preser-
vation of the numerous specimens which are needed to
display all parts of the organ.

Of the animals above named the cat seems to be
the most favorable subject. It is always and every-
where obtainable; the brain is larger than that of the
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rabbit, and more easily extracted than those of the
sheep and most dogs.

Some features of the brain, as the coloration of
different parts, and especially the relation of the gray

" and white substances, are better seen upon fresh spe-

cimens; but the beginner will do well to examine
hardened brains first, so as to bécome familiar with
the form and relative position of the parts, and with
their names.

Among the instruments needed for the removal and
dissection of the brain the most essential are a very
sharp knife, and a pair of “wire-nippers” with the
blades set at a slight angle with the handles. *

As an aid to the study of the brain any work upon
Human Anatomy will be found useful. The best are
those of “Quain” and “ Gray.” Descriptions, with-
out' figures, of the brains of the sheep, and of the
dog and rabbit, are given in the little works of Morrell
and Foster and Langley. With some modification
these apply to the brain of the cat. }

Finally, it is hardly necessary to urge that outline
drawings be made of the brain as a whole, and of its
parts as exposed by dissection. If this is done, by
the end of the summer the teacher will have become
better able to appreciate the peculiarities of the human
brain when one comes in his way, and will have laid
a substantial foundation for the physiological and
psychological instruction which he may be called upon
to impart.

ANTIPATHARIA OF THE “BLACK” ExPEDITION.—In vol.
iv. No. 4 of the Bulletin of the Museum of Comparative
Zoology at Harvard College, Cambridge, Mass. (February),
1.. F. Pourtales describes twelve species of this interesting
group taken in the Caribbean Sea (I878-79). In determin-
ing the species an attempt has been made to use the differ-
ences in the shape of the polyps, as well as the disposition
and form of the spines to draw characters for a much-
needed revision of their classification. It would seem as if
there were at least two different types of spines: the
triangular compressed and the more cylindrical. These
latter are generally more densely set, even assuming some-
times a brush-like appearance, asin Antipathes humilis, a
new and wonderfully spinous species, figured but not de-
scribed by Pourtales. These cylindrical spines are also
unequal on the two sides of the pinnules, being longer on
the side occupied by the polyps, with a very few around
the polyps. The triangular spines are disposed regularly
in a quincuncial order around the pinnules, and in a
cleaned specimen nothing indicates the place formerly
occupied by the polyps. In one series, however, 4.
desbonni, the spines are in regular verticils. There would
appear to be a connection between the shape of the polyps
and the shape and disposition of the spines. Those species
with triangular spines have polyps with longer tentacles
than those with cylindrical spines, and the tentacles have a
greater tendency to become regular in shape.

* These nippers are imported from Germany by H. Boker & Co.,
of New York, and are for sale by A. ]J. Wilkinson & Co., of Bos-
ton, and Treman, King & Co., of Ithaca, N. Y. They cost about
75 cents,

t Hektograph copies of instructions for the removal, preserva-
tion and dissection of the cat’s brain maybe had upon application
to Mr. F. L. Kilborne, Anatomical Laboratory, Cornell Univer-
sity, Ithaca, N. Y.



SCIENCE. 5

ELECTRICITY AS POWER.
BY FRANCIS P. UPTON, ESQ.

In the early history of electrical science, many forms
of engines were made, by which the power of elec-
tricity could be shown. Each was as wonderful as the
other to the unthinking observer; for, without appar-
ent combustion of fuel, work was done. @~ We find,
among the largest of these engines, one used in St.
Petersburg, to drive a small boat, and one in this
country to propel a train.

The United States Congress voted a sum of money
to Prof. Page to carry on his experiments and he
built a very efficient motor. After many experiments,
though it was found that any amount of power could
be obtained, yet the expense was so great as to make
it of no practical value. In a small machine, the con-
sumption of zinc might not be noticed, while in a
large machine it would be found to burn exactly as the
work was taken. Now that the doctrine of energy is
clearly understood, the folly of the attempt can easily
be seen. In a battery the fires are fed with an ex-
pensive metal. The energy developed by the zinc,
thus used, was given to it artificially when it was re-
duced from the ore. In order to obtain a convenient
fuel, both the coal and zinc ore must be mined, and
the latter reduced, absorbing in the reduction a very
small per cent. of the energy of the coal used in the
process. Thus batteries for furnishing power consume
a fuel at least fifty times more expensive than coal.

Besides the cost of fuel, the atmosphere, so to
speak, in which the zinc burns, must be furnished to
it artificially in the shape of acids or solutions. Though
this has nothing to do with the theoretical cost, yet
in practice, it is found to be the largest item of ex-
pense. It resembles furnishing a boiler with air made
by a chemical process, so far as the economy of com-
bustion is concerned.  Yet the convenience and relia-
bility of a battery to burn zinc has, where very small
amounts of power are required, allowed of its use
commercially, since steam is extremely difficult to
manage in fractions of a horse power.

To-day the practice has been entirely reversed from
what the first experimenters expected to realize. For
electricity is now entirely made by means of steam
engines to drive large motors.  The last few years
have brought the means of generating and using elec-
trical currents to such a high state of perfection that
power may be with economy transferred by them.

The loss in transferring is double; if a machine
converts fifty per cent. of the power it receives from a
staem engine, only fifty per cent. of that can be util-
ized, that is, twenty-five per cent of the original; thus
wasting seventy-five parts out of €ach hundred of
energy. A sixty per cent. machine can render effective
thirty-six per cent.; an eighty per cent. machine can
turn into useful work sixty-four per cent., and so on.
This wasting of power in the transmission is more than
counterbalanced in a great many cases by its de-
livery at the point where needed; for example, from a
waterfall to a field for ploughing and threshing, as has
been done in France; or from the shore to the water
for the purpose of driving a torpedo boat, as has
been done in this country.

Lately experiments have been made to show
the application of electricity to railroads. Mr.

Siemens, in Berlin, and Mr. Edison, at Menlo Park,
are experimenting with electrical railroads. Mr. Edi-
son uses the rails as conductors of electricity, the cur-
rent going in one and returning in the other. The
wheels are insulated, so that, by means of brushes on
them, the electricity may be brought to the moter,
which is on'a carriage. The moter is simply one of
Mr. Edison’s generating machines, laid on its side,
and connected by suitable mechanism to the axle of
the driving wheels. On an experimental track of
one-half mijle length, a speed of twenty to thirty miles
an hour has easily been reached, in spite of heavy
grades and sharp curves.

For elevated and underground railroads, this method
has many advantages ; it does away with all the smoke
and noise from the puffing of the locomotive, and
substitutes for the many locomotives a few stationary
engines scattered along the route. Mr. Edison feels
very confident of success, since his troubles so far
have all been in transferring the power from the arma-
ture to the driving wheels. He thinks that if the
armature is only reliable, experiment will lead to
proper mechanical devices for transferring the power
from the quick-running armature to the slower driving
wheels.

The road will be very useful in mountainous regions,
since the engine is quite light and can be carried by
trestle work and light earth work, over any country.
The engine and boilers are not in this case put on
wheels and required to push themselves over grades
and around curves, but are placed in the valley below.
Perhaps in many cases they may be done away with
and water used to drive the generators.

For beach roads, in grand exhibitions, as feeders to
main lines, and in many ways it is easy to see that
use may be made of a properly constructed road.
The gentle fluid, which has so quietly, for many years
been the swift messenger of man, is now showing that
it is also able to be a strong and lusty servant, and
carry any load that it may be asked to take.

ELECTRICAL INSECTS.—Itis not generally known that there
are insects which possess the peculiar electrical properties
of the Raia Torpedo and Gymnotus Electricus. Kirby and
Spence, in their entomology, describe the Reduvius Serratus,
commonaly known in the West Indies by the name of the
wheel bug, as an insect which can communicate an electric
shock to the person whose flesh it touches. The late Major-

General Davis of the Royal Artillery, well-known as a most
accurate observer of nature, and an indefatigable collector of
her treasures, as well as a most admirable painter of them,
once informed me, that, when abroad, having taken up this
animal and placed it upon his hand, it gave him a consider-
able shock, with its legs, as if from an electric jar, which he
felt as high as his shoulder, and dropping the creature, he
observed six marks upon his hand where the six feet had
stood. Two similar instances of effects upon the human
system resembling electric shocks, produced by insects, have
been communicated to the Entomological Society by Mr.
Yarrell ; one mentioned in a letter from Lady de Grey, of
Groby, in which the shock was caused by a beetle, one of the
common ZXZlateridae, and extended from the hand to the
elbow on suddenly touching the insect ; the other caused bf:
a large hairy lepidopterous caterpiller, picked up in Sout
America by Capt. Blakeney, R. N., who felt on touching it
a sensation extending up his arm, similar to an electric
shock, of such force that he lost the use of his arm for a
time, and his life was even considered in danger by his medi-
cal attendant,
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SALUTATORY.

In presenting to the public the first number of
“ScIENCE,” we would briefly define its aim and scope,
so that its position in the periodical literature of the
country may be clearly understood.

While Literature proper, and Art, both ornamental
and useful, nay, almost every distinctive social and
economic interest in the United States, have their
several organs for the interchange of views or the dif-
fusion of information, Science still remains without
any weekly journal exclusively devoted to the
chronicling of its progress, and the discussion of its
problems.

This may be stated without disrespect to many ex-
cellent weekly journals restricted to special branches
of science, or allied to trade interests.

The field being thus open, after consultation with
many of the leading scientists in this country, it has

S4H

been decided to publish *ScIENCE” in its present
form. Its aim will be to afford scientific workers
in the United States the opportunity of promptly
recording the fruits of their researches, and facilities
for communication between one another and the
world, such as are now enjoyed by the scientific men
of Europe.

A distinctive feature in the conduct of this Journal
will be that each department of science will be
supervised by some recognized authority in that field
of research, and it is believed that the names of these
Associate Editors will be a guarantee that accuracy
be maintained so far as possible.

There will be a department of “Notes and Queries,”
which cannot fail to be of benefit to those engaged in
original research. By this means many may attain
the speedy solutions of difficulties which otherwise
might cost them much unprofitable labor.

It is the desire of the Editor that “SCIENCE” may, in
the United States, take the position which “Nazure”
so ably occupies in England, in presenting immediate
information of scientific events ; the Smithsonian Insti-
tution and other scientific bodies have promised their
co-operation in this respect, and representative men in
all branches of science have cordially volunteered
their aid towards making “ SCIENCE” as useful as its
foreign contemporary.

We shall supply with each volume a comprehensive
Index. The size of the journal is convenient for
binding, and it should form a valuable work of re-
ference in every library.

A short time must elapse before our arrangements,
at home and abroad, can be completed, but we
trust that this journal, evenin its earliest stages, will be
welcomed by all interested in scientific progress.

As one of its “ Occasional Papers *’ the Boston Society
of Natural History has published a volume of great value
on the “ Geology of Eastern Massachusetts,” by W. O.
Crosby. It is evidently the result of long and competent
investigation, is well illustrated, and contains a large and
well-printed geological map of the region treated of.

—— e

Interesting discoveries are reported from Italy. Near
Este, in the Venito, at the foot of the Eugancian Mount-
ains, Prof. Prosdocismi discovered a prehistoric burial
ground with many bronze and clay vessels. Eighty-two
tombs were found, of which  forty-four seemed to have
been opened already by the Romans, while the contents
of the others seemed untouched. The urns belong to
three different periods; some are stained black with
linear ornaments ; others are striped red and black.
Some vases are of such exquisite workmanship that they
could, .even to-day, serve as patterns. A.small case of
bronze is adorned with human and animal figures.
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A bronze statue of Leibnitz, measuring 334 metres in
height, is about to be erected at Leipzig, on the southern
side of St. Thomas Churchyard. This memorial to the
great German philosopher will be executed by Professor
Hinel, of Dresden.

THE announcement is made that Dr. Carpenter the
well known Microscopist, and author of one of the best
works on the subject, will pay a visit to the United
States during 1880. We can accord him the promise
of a warm reception in this country, where he will be
welcomed by all classes of Scientists, for his 1esearches
have covered a wide range of scientific investigations,
which were recorded in language so felicitous, that he
gave a charm even to the most abstruse subjects.

THE Twelfth and Thirteenth Annual Reports of Amer-
ican Archzology and Ethnology contain, as usual, sev-
eral papers of great ethnological interest. From the Re-
port of the Curator, Mr. F. W. Putnam, it is evident that
much excellent work continues to be done in the museum,
which is rapidly becoming one of the most valuable re-
pertories of ethnology in the world. The papers are all
connected with American ethnology, the most important
probably being that of Mr. Baudelier, on the Social Or-
ganization and Mode of Government of the Ancient
Mexicans.

ICHTHYOPHAGY is about to receive a new impetus by
the organization of the Ichthyophagous club, the object
of which is “ to reveal to gourmets the unsuspected ex-
cellence of many neglected varieties of fish-food, and to
make manifest to the people at large the still untried ca-
pacity of sea, lake, and river, to yield the materials of
human nourishment.” The first dinner of the Ichthyop-
hagists will take place at the Rockaway Beach Hotel on
the 3oth instant, which though partially experimental,
will include enough familiar components to satisfy the
least adventurous taste.

The President of the club is John Foord, Esq.,
managing Editor of the New York Times, and Mr. E. G.
Blackford, Treasurer, who will receive the names of those
who desire to attend the dinner, and enroll themselves as
Ichthyophagists.

DIATOMACEA w». DESMIDIACE A.

Dr. Jabez Hogg, the well-known professional microscop-
ist and author of “ The Microscope—Its History, Construc-
tion and Application,” recently wrote a letter, in which he
incidentally spoke of “ Bacillaria paradoxa” as a desmid.
On being challenged to give his reasons for such a classifi-
cation, Dr. Hogg wrote the following letter:

BACILLARIA.

[17575].—Mr. Fedarb (17334) wishes to know my reasons for
classing Bacillaria amongst Desmidiaceze, and I beg him to under-
stand that it is not my classification, but that of botanists who long
ago claimed them; and as biologists have thought fit to acquiesce
in this arrangement, I fear there is now no help for the microscop-
ist; he must quietly submit, Ehrenberg, as many of your corre-
spondents well know, placed them in his great family ot Infusoria,
but Kiitzing, and other naturalists, a few years ago, regarded Ba-

cillaria paradoxa as a species of Algz. In the last edition of
Pritchard’s ** Infusoria,”” edited by men of repute, Bacillaria are

laced in the family of Surirelleze. The reason assigned for this
1s, that diatoms and desmids differ very little in their general char-
acteristics. Both without much 1mpropriety are said to be cellular
plants inhabiting salt and fresh water. They certainly differ, inas-
much as diatoms have a dense silicious skeleton, usually divisible
into two parts, or valves, and are without coloring matter or
chromule. Desmids, on. the other hand, have a non-silicious
envelope, which is separable into two segments, and are filled with
green coloring matter—chromule. The vital phenomena presented
are nearly idéntical. Diatoms are more lively and have a more
animal-like motion, and their silicious skeletons are almost inde-
structible, and their envelope is very transparent and of a gelati-
nous nature. Desmids, I believe, are destitute of the sarcode ele-
ment, and are quite destroyed on being submitted to boiling. The
movements of Bacillaria paradoxa are so remarkable, and so little
understood, that in commenting upon them I was anxious to elicit
the opinions of those whose opportunities for studying their habit
were much greater than my own.

With reference to Mr. Fedarb’s request, that I should specialize
the ‘‘contaminating agents” of impure water, he will find that I
have made some attempt to deal with this difficult question in the
present number of the English Mechanic.

JAaBEZ HoGG.

At our request, Professor H. L. Smith, of Geneva, N. Y.,
who has made a special study of the Diatomacez, has writ-
ten a comment on Dr. Hogg’s explanation, which appears
to effectually dispose of this matter.

NOTE.

It is really agtonishing to see what errors one may fall
into when writing upon a subject about which one is igno-
rant. ‘‘ Ne sutor ultra crepidam,” is a maxim which has not
lost its force yet. The arguments, if one can call them so,
adduced above for classing diatoms with dismids are easily
disposed of. The author does not seem to be aware that the
family name Bacillariz (adopted in the early days of micro-
scopical study, for what we now call Diatomacez) has long
been dropped ; the name was given from the then most
striking genus, Bacillaria, of which one of the species is B.
paradoxa. I am not aware that any respectable Botanist, or
Biologist has ever claimed, as asserted in the above com-
munication, that diatoms and desmids are to be classed to-
gether, except that both are algze. If, for this reason, Bacil-
laria paradoxa can be called a desmid, we may call, e., g.,
since both are phznogams, Hepatica triloba a Honeysuckle:
What is meant precisely by saying that the editors of
Pritchard place Bacillaria in the family of Surirellez, or
how ithas any bearing on the question of calling it a des-
mid, is difficult to understand. Really the writer of the
above note has very little comprehension of what he is
driving at. No one knew better than Mr. Ralfs, editor of
Pritchard, article diatoms, the distinctions between diatoms
and desmids, and nowhere does he fail to keep them dis-
tinctly separate. It is not merely the silicious frustule,
‘“skeleton” as it is called above, for many of the diatoms
are not silicious, but it is their different structure, dif-
ferent internal substance, different modes of growth,
that marks them as distinct; moreover desmids are
not found, as is stated, in salt water, though diatoms
are, and very abundantly too. In fine, not a single
respectable writer, either in botany or biology can be cited,
from Kiitzing down, who will call Bacillaria paradoxa a
desmid. The question is not one of both being alge ; this
every one now-a-days concedes ; but it is as to the propriety
of calling an acknowledged diatom (one that once gave the
family name to this group of organisms,)a dismid.

H. L. SMITH.
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IMPROVED THERMO-ELECTRIC APPARATUS.

At a meeting of the Physical Society on April 24, several
papers were read by Mr. R. H. Ridout, F.C.S,, including
one on an Improved Thermo-electric Apparatus, of which
the following is an abstract :—

Whilst most instruments of research have undergone a
process of developments the beautiful instrument of Melloni
does not appear to have progressed since the day of its in-
ception. Much annoyance arises from the pile and galvan-
ometer being separate, and it is a very common occurrence
for a pile to be used with any galvanometer that comes first.
In reality they are parts of one instrument, and should there-
forc be fixed to the same base-board. Treating them as
parts of one whole, many defects are to be found in theory
and construction, and also in the mode of using. I have
made a critical examination of each part, and embodied the

improvements in an instrument which, with the assistance
of Mr. Browning, combines great delicacy and simplicity.

The defects in the theory of the pile are, that the essential
or internal resistance must always be much less than the
cxternal resistance, and from the low tension of the current,
the disparity cannot be wiped out by using a great-length in
the galvanometer. In practice the faults are,—(a), the
junctions are too deep, and cause short circuiting ; (4), the
bars are too long and give unnecessary resistance ; (c), they
are too numerous ; (@), the junctions are too slender ; (¢), the
mass of matter to be heated is too great. These are rem-
edied (¢, a, and @) by placing the bars in glass tubes, con-
necting with them plates of copper; (4), bars made half
usual length ; (¢), a single pair only is used.

The defects of the galvanometer are:—(a), the space near-
est the needles is not utilized by the wire ; (), the needles
are not of the best shape ; (¢), the suspension is trouble-
some. The remedies are :—(a), the wire is made into flat
ribbon, and wound in one bobbin. and the needles mounted
so as to permit this ; (), the needles are flat oblong plates,
taken from the same piece of steel, and magnatized in one
piece ; an agate cup and pivot remedy (¢).

In manipulation the faults are : (2), the several parts are
not mutually adapted; (4), junctions by different metals
are exposed ; (¢), the pile and galvanometer are connected
first, when, in reality, they should not be connected till the
pile has been exposed, or else the current generated ab-
stracts the heat from the hot side, and lowers its temper-
ature,

In the complete instrument, as made by Mr. Browning,
the pile consists of a pair of elements %in. long, the copper
connections being circular plates 1-100in. thick, and 3§in.
diameter. The pile is supported by its thick copper ter-
minals above the galvanometer, which consists of a flat
copper ribbon, making about 20 turns round a pair of
astatic needles, 1in. long, and }in. broad, supported on an
aluminium frame, and resting on a fine pivot by an agate
cube. A contact key is placed at one side, and makes the
only connection in the middle of the instrument. The
whole is inclosed in a glass shade, having a perforation at
the height of the face of the pile. A glass cone protects
the front face from the extraneous heat, and a glass cap the
back one. A directing magnet placed above the pile er.a-
bles thie readings to be taken in any position.

The source of heat being placed in front of the pile, the
shade is turned round till the hole is in the axis of the pile,
and left -exposed for say 30 seconds. Contact is then
made, when the deflection of the needle indicates the
strength of the current very nearly. A very distinct deflec.
tion may be obtained from a person standing 6ft. from pile,
and a common candle affects it at 3ft. Further, it shows
that the walls of a room are of different temperatures, and
in any clear weather radiation into stellar space is very
evident.  The whole thing can be put ready for experiment
in half a minute, while, with other forms, the necessary
adjustment usually takes more time than the experiments,
Th]e same form ot galvanometer is also supplied separ-
ately,
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ERRORS OF REFRACTION IN THE EYES OF
MICROSCOPISTS.

BY JOHN C. MORGAN, M. D.

It will, I think, be at once admitted that the requirements
in construction and adjustment of glasses, and the results
of work done, must vary greatly with individualities of the
workers’ eyes.

One of the most important, but least thought of, is astig-
matism,® a condition known to oculists as a common
cause of occipito-cervical headaches, sometimes so severe
as to be considered due to grave hyperzmia of the brain,

or to * brain-fag,” etc.

This defect consists in a diversity of curvature; hence,
of refraction of one meridian of the cornea, as, for instance,
the vertical, with another meridian (horizontal). One of
these meridians may be ‘‘far-sighted,” the other ‘‘ near-
sighted,” or the difference may be more moderate.

Some slight degree of this is quite common, as many of
vour readers will discover on viewing a black line at a con-
venient distance in these and other positions. In one it
will look black and sharp; in another, at a right angle,
pale, ill defined, and as if the rays were cut off by a long-
itudinal slit in a diaphragm. Such a slit, turned in various
positions, has a curious effect, illustrating the influence of
loss of the rays. Astigmatism similarly affects vision ;
only, in this, dispersion is the immediate cause of loss.

Another and very simple test of astigmatism is “the
point of light”—e. g., a gas flame, reduced to its smallest
dimensions (of the yellow), when, to a normal eye, across a
large room, it appears as a round point; but not so to
astigmatic or to other abnormal eyes. Dispersion of rays
results from imperfect focussing; and the object seems
1arger in consequence (but less bright). If this dispersion
be only in one meridian of the eye (astigmatism), the ap-
parent enlargement will be in exactly the same position, and
the image will be long, not round, and thus the individual
may note the precise angle in which a cylindroid lens
must be worn, for “correction,” and the restoration of the
round image. If this meridian be short-sighted, the
cylindroid must be concave ; if far-sighted, convex.

The experiment may be varied by using a dark card,
with a 1§ inch round hole in it ; when placed before a win-
dow, strangly illuminated, the point of light appears, of
course, and it is more accurate in shape than the flame.

One point more. Spasm of the focussing apparatus
(called * spasm of accomodation ") may derange the spher-
icity of the eye, and so affect vision. Stuined vision is
liable to this. On the other hand, the same apparatus may
be paralyzed, and ordinasy vision deficient, whilst the fo-
sussing of the microscope entirely corrects it.

A linear marking, long or short, on' a diatom, or a scale,
or a cell, must suffer the same variation in divers positions
after the passage of the rays through the best glasses.
Some of the disputes as to these may be traced, doubtless,
to this cause ; and probably may be set at rest by the use
of astigmatic spectacles with the microscope.

These are merely lenses of prescribed cylindrical curva-
ture, whose axis is placed in the position of the abnormal
corneal meridian, whereby its curvature is corrected. The
general effect is to render the whole cornea practically
spherical in form.

Astigmatism has been an injury to painters, as Turner,
whose later pictures (the power of accommodation, or self-
correction, being lost with age) are discovered to be dis-
torted in consequence ; the tendency being to exaggerate
the size of the paler dimension in painting it.

On the contrary, in microscopic drawing, as with the
camera lucida, the improperly, pale line will be perpetuated,
and the perspective misrepresented ; and distortion of
dimensions generally may be perpetrated by the most care-
ful observers, and endless disputes may thus arise.—Ameri-
can Journal of Microscopy.

* From the Greek, a, p~ivative, and stigma, a point—want of foeal
voint,
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ASTRONOMY.

Mr. Stone, F. R, S, the Radcliffe observer, has recently
drawn the attention of astronomers to a most interesting
system of stars in the Southern Hemisphere, which seems
to present a remarkable case of an apparent connection be-
tween stars widely distant from one another.

Astronomers are familiar with cases of double stars, which
seem connected together in some manner analogous to the
Earth and Moon. But these stars are very close to one an-
other,being only separated by a few seconds of arc. Inthe
present case the stars form an isosceles triangle, with sides
nearly 20 degrees in length and with a base of over 30 de-
grees. This system of stars consists of two stars {! and §*
Reticuli, forming the apex of the triangle, and scarcely as
bright as the fifth magnitude ; { Zoucani, a fourth magni-
tude star at the southern base angle, and ¢. E»idani, a star
of between the fourth and fifth magnitude, at the northern
base angle. All four stars are invisible from England.
Besides the apparent motion in Right Ascension and
the North Polar Distance, which is possessed by all
stars, astronomers have long recognized the fact that
many stars possess a real independent motion in space,
which though much smaller than their apparent motion,
is too large for its existence to remain in doubt. In gen-
eral this proper motion, as it is called, amounts to only
a small fraction of a second of arc per annum; but in
some few cases it amounts to considerably over a second of
arc, or even to over two or three seconds of arc.

In forming the Great Catalogue of Southern Stars, which
has been the main work at the Royal Observatory at the
Cape of Good Hope, whilst under his direction, Mr. Stone
was led to examine all the cases of supposed great proper
motion in the Southern Stars of the British Association
Catalogue. Inthe greater number of cases they were found
to arise from defective observations, but in some few cases
they were confirmed.

The most noteworthy instances were the group to which
Mr. Stone has directed attention. From a careful con-
sideration of each case, Mr. Stone arrived at the following
conclusions:

That the four stars of the group under consideration
have proper motions much larger than the average proper
motions of stars.

That the stars have a common proper motion of more
than a second of arc.

That each star of the group is moving away from every
other star of the group, by quantities which are small com-
pared with the common proper motion of the group.

That, roughly speaking, the velocities of separation are
larger, the greater the present angular separation of the
stars.

From these conclusions it seems probable that all these
stars are slowly moving away from one common point, so
that many vears back they were all very much closer to one
another, and may have formed part of one common star
system.

With the present rate of motion of separation it must
have taken these stars over three million years to have
moved to their present positions from a point where they
would have been close together.

Mr. Stone remarks that it appears to him that such a
system of stars like a! and a? Cenfauri, which consist of
two binary stars moving round each other, and with a large

common proper motion, having by reason of that large
common proper motion been brought sufficiently near to
another binary double star to disturb the orbital motion
of each, and change the motion of each from closed to
open orbits. The whole question.opened by Mr. Stone is
one of the highest interest, and deserves still further inves-
tigation, when the proper time arrives.

THE NEBULA IN THE PLEIADES.

Some twenty years ago, Temple, whilst at.Venice, dis-
covered, with a four inch telescope, a fine bright nebula
close to the bright star Merope in the Pleiades. It was ellip-
tical in form, and ‘covered an area of nearly a fifth of a
square degree. Temple showed it to Valz and other astron-
omers, and it was seen by Peters with the eight inch equa-
orial of the Altona Observatory.

Subsequently it was looked for by other observers, either
without success, or else seen as a very faint, indistinct ob-
ject. Even Temple, though it is true with another instru-
ment and in another locality, describes it as being far less
distinct than when first seen. Subsequently, when observ-
ing near Florence with larger instruments, Temple saw the
nebula as large and as bright as ever. Prof. Schiaperelli
of Milan also observed it with the fine refractor at Milan,
and describes it as bright and distinct, and completely sur-
rounding the star Merope whilst outlaying portions seemed
to extend as far as Electra. Schiaperelli remarks, it is
singular that so many persons should have examined the
Pleiades without paying attention .to this great nebula,
which, nevertheless, is so evident an object on a clear sky.
Maxwell Hall, in Jamaica, also found the nebula very
bright with a' four inch telescope, and shows it as nearly
half a square degree in area. Several astronomers came to
the conclusion that the nebula was variable. Others even
doubted its real existence, and were inclined to ascribe its
supposed observation to the effects of atmospheric action.
Of late it has been drawn by several observers, so that its
real existence cannot be questioned. During this year it
has been looked for by Mr. Common with the great 37-inch
reflector at Ealing. The nebula was seen as a distinct ob-
ject of considerable extent, but beyond it, and right within
the Pleiades, were discovered two others, both long ellipti-
cal nebulas of tolerable well defined form. There seems
reason to believe, therefor, that the entire background of
the Pleiades is nebulous.

Dr. J. Lawrence Smith, of Louisville, Ky., has made a
personal investigation of the great meteorite which fell in
Emmett County in 1879, having visited the spot for the occa-
sion. An interesting report may be seen in the American
Sourual of Science. The external appearance was that of a
mass, rough and knotted like mulberry calculi, with rounded
protuberances projecting from the surface. The larger por-
tions were of a gray color, with a green mineral irregularly
disseminated through it. The total weight of the portions
found amounted to 307 pounds. The stoney part of this

meteorite consisted essentially of bronzite and olivine, the
three essential constituents being silica, ferrous oxides and
magnesia. An.analysis showed, that in composition the
meteorite contained nothing that was peculiar. Its position,
however, -among meteorites is unique, on account of the
phenomena accompanying its fall, especially the great depth
to which it penetrated beneath the surface, and also because
of its physical characters and the manner of association of
its mineral constituents.
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NATURAL HISTORY.

The Eggs of Eels—We direct attention to an alleged dis-
covery of eggs in eels, and also to the fact that both sexes
had been observed nearly two hundred years ago. The fol-
lowing extracts are made from the Proceedings of the Royal
Society about .he year 16go:

“ Until about twelve months since, it was currently be-
lieved that eggs had never been seen in eels, and it was con-
sidered quite an interesting discovery when a New England
fisherman then discovered them in situ, and also observed
specimens of eels both of the male and female sex.

¢ Thus a vexed point which had been discussed for two
hundred years, was settled satisfactorily, when, as I under-
stand, Professor Packard confirmed the fisherman’s dis-
covery.

‘“ Recently, while looking over some papers read before
the Royal Society of England, dating very far back, I found
that a Mr. Benjamin Allen about the year 1690, read a paper
before the society, claiming to have examined two eels, and
‘found one with egg,” and another with ° fixed young ones,
fastened to very small placentz each, which was fixed to the
intestine.” ‘The eggs were on the outside of the intestine.’
He also said, * the parts distinguishing the sex are discov-
erable ; those of the male affix to the extremity of the kid-
ney ; the female had a slender gland transversely lying near
the bowel.’

“ A discussion followed, and a Mr. Dale raised a doubt
on account of Mr. Allen’s anatomical details being inconsi-
tent with nature, and from the fact of Leuwenhoek finding
a uterus in all eels he examined,and alse ¢ masculine seed,’
from whence he conjectured they were Hermaphrodite.

*“ He, however, so far confirmed Mr. Allen on one point,
as to state that one Walter Chetwynd, Esq., had in the
month of May, ‘found them to be viviparous, by cutting
open the red fundaments of the females, from whence the
young eels would issue forth alive.’

“ No other member is reported as having spoken on the
subject, and so the matter rested.”

THE MODE OF SUCKLING OF THE ELEPHANT CALF.—In
some of the accounts recently published of the birth of an
elephant in a menagerie in America it is stated that up to
this time naturalists had always believed that the elephant
calf obtained its mother’s milk by means of its trunk, and
not directly by the mouth.

Whether this be the case or not, Aristotle was certainly an
exception, as the following passage from the twenty-seventh
chapter of the sixth book of his ‘‘ Historia Animalium ” (Ed.
Bekker, Oxford, 1837) clearly proves—"0 d¢ oxbuvoec, Grav
yévyrae, OpAdle Ty oréuare, ob 1@ puktipe, kal Badilet kar BAémee
evBie yevvpleic—** And the calf, when it is born, sucks with
its mouth and not with its trunk ; and it both walks and sees
as soon as it is born "— (Nature.) J. C. G.

AT a recent meeting of the Buffalo Microscopical Club
Mr. Jas. W. Ward exhibited a piece of glass which had been
over a picture on one of the walls of his residence. It was
covered with a very peculiar-and interesting species of fun-
gus, and withstood the action of soap and water in attempt-
ing to remove it. He attributed the growth to the exhala-
tions of the breath of persons who had been in the room,
and since noticing this fungus on the glass had examined
several of a similar nature in other rooms and found them
alike. Mr. Ward’s observations brought forth an interesting
debate, relative to the observations of the different members
of the Club on similar growths. Dr. Howe thought it simi-
lar to the fungus which attacks the body of the Musca do-
mestica (house fly). These are contagious, and can be given
by one fly to another. Dr. Barrett likened it to the fungi
which permeates the walls of hospitals and other public
buildings. President Kellicott, since the matter had been
brought to his notice, had examined the windows of the
Central School building, and the City and County Hall, and
found fungi on them, although not to such an extent as on
the glass Mr. Ward exhibited.
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Since the publication of Mr. Ward’s notes, a Mr. Thomas
Garfield has written to the Scientific American attributing the
so-called fungus to a stain, or rust, which is often observed
by glass makers on glass, caused by an excess of soda or pot-
ash, which produces an efflorescence. Mr. Ward, however,
re-affirms that the patches are fungi, and he is satisfied of
their vegetable and superficial nature.

MICROSCOPY.

The Hayden Trial Evidence.—Dr. Treadwell writes to the
* American Monthly Microscopical Fournal” disclaiming the
assertions regarding the possibility of identifying human
blood, which had been attributed to him. It was charged
that ‘Dr. Tredwell claimed, after measuring only four cor-
puscles (having accidentally lost the ‘others), that ranged
from y3lg7 *“ to 335" in diameter, to have asserted: “Iam
quite positive that these were kuman blood corpuscles, and
that they did not belong to the pig, sheep, goat, horse or
cat.” Dr. Tredwell now says, “ I gave no opinion what-
everasto any blood being human blood, except in dis-
tinction from the blood of some animal or animals named,
and I defy any person to show that I have ever expressed
such an opinion in any of the numerous cases in which I
have testified.”

On the half skell—Mr. K. M. Cunningham suggests a
quick way of getting marine diatomacez: by taking a
peck of fresh oysters and brushing the back of each into a
basin of water, this process will give Pleurosigmz and
Coscinodisci in abundance.

Thin glass covers—A microscopist has taken the trouble
to measure the thin glass covers purchased at a first class
house, and found that in two ounces but one third was
correct in their thickness 147 to zdy of an inch, two thirds
belonging to a cheaper grade. Only one sixty-eighth were
zbv of an inch in thickness, the majority being only fit for
opaque objects.

Infection from Mosquitos—The discovery that mosquitos
carry filaria in their probosces, and infect the human
subject with that much dreaded worm parasite, has at-
tracted considerable attention among the English Micros-
copists. The matter has been brought before the Quekett
Microscopical Club, by Dr. Cobbold, the President, who is
one of the highest authorities on this subject.  Particulars
of various cases were given in which it was proved that
those suffering from filaria had received the contagion
from mosquitos, and mosquitos themselves infected with
filaria were shown.

Filaria are very minute worm-like parasites, which on
entering the human body, breed until they increase to
countless numbers. By recent advices we learn they have
the power of entering and leaving the blood at pleasure ;
they usually invade the circulation about seven o’clock in
the evening, and increase until about midnight, after
which time they retire to other parts of the system.

Trickine in Fish.—It is again asserted that trichinee
have been found in fish, this time at Ostend, in Belgium.
This is against previous experience, but as it isstated. the
worms were found in the flesh, it appears more probable
that the statement may be correct.

Curious fungous deposit—Dr. P. C. Jensen gives a
drawing in ‘“ New Remedies” of a peculiar organized de- -
posit, existing in a number of specimens of Acid Phos-
phoric. Dil., of commercial grades. Under a power of 75
diameters its appearance is thatof a fibrous network very
analogous in appearance to the Tela Contexta, as found in
the mosses, anastomosing and exhibiting very well defined
oblong muriform cells placed end to end. In the inter-
stices of its central ramification are seen small bodies re-
sembling nuclei. These nuclei are nearly double the size
of the diverging fibres constituting the mass of the déposit.
The color of the deposit is of a grayish white, with diffusive
and elastic properties.
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ELECTRICITY.

An interesting experiment, which seems to have a bear-
ing on the action of Edison’s friction telephone, has been
recently described by Herr Koch. When a plate of plati-
num or palladium is polarized by means of an electric cur-
rent, the friction of these metals against a plate of moist-
ened glass increases immediately. To measure the friction,
Herr Koch uses the metal in the form of a hemispherical
button, resting on the bottom of a glass cup, filled with
pure or acidulated water. The button serves as pivot to a
magnetic needle, which oscillates under the action of the
earth ; the decrease of the oscillations measures the friction
of the pivot. Polarization is produced by the current of
the Daniell element, one pole of which communicates with
the metallic button, while the other terminates with a plati-
num wire entering the water of the cup. The polarization
by hydrogen produces no effect, but polarization with the
pole oxygenated is found verv efficacious. The friction
was increased, through this polarization, in the ratio of 2
to 3, and sometimes in that of 2 to 4. This increase of
friction appears immediately the circuit is closed, and dis-
appears immediately when the current is reversed ; but it
disappears slowly, like the polarization itself, when the
circuit is merely opened. It increases with the electromo-
tive force of the polarization by oxygen. Palladium behaves
like platinum. Gold (18 carat) gave no effect.

M. Desprez has lately attacked the problem of transmit-
ting, by means of an electric current, the motion of a motor
A to a receiver at some distance B, as a rigid axis between
the two would do, so that the angular velocity of B should
be always equal in amount and sign to that of A. (The
particular case was that of getting within a railway carriage
a rotation identical with that of the motor wheels of the
locomotive.) On the shaft of the transmitter A are fixed
two commutators, each of which reverses the current that
traverses it twice each turn ; but the positions of the shaft
corresponding to these inversions do not coincide ; they
follow each other at intervals of a quarter of a turn. The
receiver consists of a permanent magnet or electro-magnet,
between the branches of which are two straight electro-
magnets, capable of rotating round an axis which coincides
with that of the magnet. The currents sent through these
electro-magnets from the shaft A produce the desired effect.
This apparatus (it is noted) effects the transmission of work
of a motor trom one point to another w:tk conservation of
the angular welocity (which has not been realized in any
electric motor hitherto used), the latter varying from o to
2,400 turns per minute. The alternating currents required
may be generated by a magneto-electric machine. Again,
anvy motion may be considered as the resultant of two
movements of rotation ; hence this apparatus, with a simple
mechanism added, would serve for transmission of a motion
of drawing, or writing.

The steadiness of the incandescent light over that of
the arc has long been understood, but hitherto the cost of
the one has been so great that practically it was out of the
question for general use. This will account for the little
progress made by the Werdermann light. The cost is due
principally to the consumption of carbon. Again, it is well
known that the consumption of carbon, in an atmosphere
containing no oxygen, or in a vacuum, is reduced to a
minimum. Many inventors have tried to make lamps to
retain a perfect vacuum, but have failed. It is easy, how-
ever, to make a water-tight joint, and by surrounding this
with water Mr. Brougham has solved one of the problems
of the incandescent lamp. The oxygen originally in the
lamp globe is quickly exhausted, and then the atmosphere
consists of gases which do not combine with carbon, and
the result is very slow combustion or disintegration. The
water-tight joints having been obtained in the manner
above indicated, the globe is partially filled with water, so
that when placed over the lamp globe, the water is well
over the cap. This water globe is fastened by means of
clamps and screws. The inventor states that while the
carbon burns away at the rate of six inches per hour in the
open air, it burns only one-eighth of an inch per hour when
in the water-covered globe. This shows an enormous sav-

ing in the cost of carbon, and if it can be shown that the
saving thus obtained is greater than the cost of the extra
power absorbed by the incandescent lamp over that of the
arc, a decided step will have been made towards furnish-
ing a light that can without difficulty be applied to ordinary
sized rooms. We have seen this lamp, and can testify as
to its steady light.

So long as the liquid in the vessel is above the cap of
the lamp, no atmospheric air can enter the lamp globe, and
at the same time the heat from the lamp is carried off or
dispersed and the light diffused. Provision may be made
for the removal and replenishing of the liquid in or for
causing it to circulate, but we are of the opinion that
the ground-glass globe will prove more satisfactory as it is
than any addition to the apparatus can make it. e made
inquiries as to the liability of the copper wedge to melt,
but its size and its connection with so large and such good
conductors removes all tendency in this direction. — Elec-
trician.

A simple method of perforating glass with the electric
spark is described by M. Fages in a recent number of La
Nature. The apparatus required consists (1) of a rectangu-
lar plate of ebonite, its size, for a coil giving 12 ctm. sparks,
about 18 ctm. by 12 ; (2) of a brass wire passing under the
plate and having its pointed end bent up and penetrating
through the plate—not farther, This wire is connected
with one of the poles of the coil. A few drops of olive oil
are placed on the ebonite plate about the point, and the
piece of glass to be perforated is superposed, care being
taken not to imprison any bubbles of air. The olive oil
perfectly accomplishes the object of insulating the wire.
One has then only to bring down a wire from the outer pole
of the coil, on the piece of glass, above the point of the
lower wire, and pass the spark. By displacing the glass
laterally for successive sparks, it is easy to make a close
series of holes in a few seconds.

A new form of electric lamp has been invented by Mr.
Charles Stewart, M. A. It consists of a number of square
carbon rods- placed radially upon a disc of wood, or metal,
in such a manner that the inner ends of the carbon rods
form a complete circle.  There is a circular opening in the
wooden disc through which the electric light is seen from
underneath. The carbons which are all forced toward the
centre by a uniform pressure, move forward as they are
consumed, and together form the positive electrode of the
lamp. The negative electrode consists of a covered hemis-
pherical cup of copper which before the current enters the
lamp, rests upon the ring formed by the carbons.  On the
current entering the lamp an electro-magnet raises the
metal electrode, and the electric arc is then formed between

the circle of carbon and the metal electrode. Thereisa
flow of water through the latter to keep itcool. The inven
tor claims for his lamp the following advantages. (x). Itis

automatic in its action.  (2). Burns for a considerable per-
iod. (3). Throws no shadows. (4). Simple and inexpen-
sive in structure. (5). The intensity of the light may be in-
creased if desired.

THE TELEGRAPH AND EARTHQUAKES.—A recent letter
from Mr. W. A. Goodyear, now director of the governmental
mining and geological survey of San Salvador, states that
more than 600 shocks of earthquakes were felt there during
the last ten days of 1879. They were heaviest about Lake
Ilopango, where a shock occurred on the 23rd of December,
which broke the telegraph wire asunder and ‘‘ made the
ground on which we stood a perfect network of cracks,
opened new springs of water, increased the rivulets in the
vicinity to ten times their usual volume, muddied the waters
of the lake in many places, and rolled hundreds of thousands
of tons of rocks down the steep hills in the form of land-
slides.” As a sequal to these earthquakes, came the irruption
of a volcano in the middle of Lake Ilopango on the night of
January 2oth to 21st. The volcanic island resulting now
measures over five acres in extent, and shoots up a column
ot steam into the air over 1000 feet in height. This is the
first instance we have heard of earthquakesinterrupting land
telegraph lines, though there are cases on record of their in-
terrupting cables.
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Notes and Queries.

[1.] I am studying the character and extent of a substance
called “Tuckahoe, or Indian Bread,” for its Ethnological
interest. I find that my knowledge of Botany is not suffi-
cient, and desire reliable information upon the following
points :

What is the nature of its growth and production ?

What is its geographical distribution?

Its former use and preparation ?

In what kind of soil is it found ?

‘What authors have mentioned it ?

By what botanical names is it known ?

Has it any medicinal properties?

GENERAL NOTES.

FORMATION OF VINEGAR BY BACTERIA.—E. Wurm has in-
vestigated this matter, and his results prove, without doubt,
that an active formation of vinegar from alcohol is obtained
by means of Myccderma aceti (Bacterium mycoderma—
Cohn), thus supporting Pasteur’s view.

ORGANIsSMS IN BEET SAp.—The bodies known as “frog-
spawn,” which make their appearance after a time in the
sap of the beet root, prove, on microscopic examination to
be a species of bacterium, called by L. Cienkowski, As-
coccus Bilrothii.

PTYALIN AND DiasTASE—T. Defresne has found that
ptyalin converts starch into sugar, in the presence of im-
pure gastric juice, as rapidly as it does in the mouth. Its
action is, however, suspended by pure gastric juice; but
on passing into the duodenum the ptyalin again becomes
active. Diastase, on the other hand, is completely deprived
of its power of converting starch into sugar by hydrochloric
acid or by pure gastric juice. (Compt. Rend., 89, 1070.)

ABNORMAL CoMPOSITION OF MILK.—According to C.
Marchaud (Bied. Centr.,, 1872, pp, 769-770), the usual
composition of human milk is as follows: butter, 36.8 ;
lactose, 71.1; proteln, 17; salts, 2.04, and water, 873 parts
per thousand. When the amount of butter rises to above
§2 parts, the milk is injurious to the child. The quantity
of protein, which is much less than in cow’s milk, cannot
be exceeded without ill effects.

NUTRITIVE VALUE oF GRASS AT VARIOUS STAGES OF
GrowTH.—E. von Wolff and others (Bied. Centr., 1879,
PP. 736-744) cut grass three times in the early summer, in
the years 1874 and 1877 ; the first cutting took place about
the midadle of May, the second at the beginning and the
third at the end of June. The second cutting appeared to
give the best results in the case of animals experimented
upon, namely sheep and horses; and, as a rule, it was
found that more nitrogenous matter was excreted by the
latter than by the former.

ANALYSIS OF TWO ANCIENT SAMPLES OF BUTTER.—G.
W. Wigner and A. Church have examined a sample of
Irish bog butter, which cannot be traced with any certainty
to a particular locality. There is no doubt, however, that
it is a perfectly authentic specimen, probably 1000 years
old. The following results were obtained : volatile fatty
acids, calculated as butyric, 6 per cent ; soluble fatty acids,
not volatile, 42 per cent ; insoluble fixed fatty acids, 99.48
per cent; glycerol, minute traces. The insoluble fatty
acids contained g per cent. oleic acid, and gr1.0 per cent
stearic and palmitic acids.

The other sample of butter, which is much older, was
taken some time ago from an Egyptian tomb. It dates
from about 400 or 600 years before Cnrist. It was contained
in a small alabaster vase, and had apparently been poured
in while in a melting state. In appearance, color, smell
and taste, it corresponds closely with a sample of slightly
rancid butter. Analysis shows that the sample has not
undergone any notable decomposition.
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CHLORIDE OF PLATINUM.—Dissolve the metal in hydro-
chloric acid, 5 parts; and nitric acid 3 parts—a florence
flask is convenient for this purpose. When all the metal is
dissolved transfer the solution to a porcelain evaporating
dish, and apply heat until nearly the whole of the acid is
expelled. Dissolved in water or in ether chloride of
platinum is useful for imparting to brass articles a steel like
appearance.

THE EFFECT OF CARBONIC ACID IN THE AIR UPON CROPS.—
According to M. Marie-Davy, (Compt. rend. go, pp. 32-35),
an examination of the determinations of the amount of car-
bonic anhydride in the air, which have béen made daily dur-
ing the last four years at Montsouris, seems to show that the
best crops have been produced in those years when the
amount of carbonic anhydride has been below the average.
The carbonic anhydride varies inversely with clearness of
the sky, and is influenced by the oscillations of the great
equatorial atmospheric currents.

RESPIRATIVE POWER OF MARSH AND WATER PLANTS.—It
is a well-known fact that these plants are able to thrive in
media which contain little or no oxygen. They are all very
poor in nitrogen, and E. Freyberg has shown by a number
of experiments, that this latter property accounts for the
former. Hisinvestigations prove that the respirative power
of plants varies with the amount of nitrogen they consume,
and this, taken in conjunction with the fact that water-plants
contain large air chambers which do not often need refill-
ing, accounts for their being able to exist in media which
contain very little oxygen.

A RAILWAY BREAK, which is instantaneously applied and
continuous in its action, and which the inventor proposes to
render automatic, is described by M. Hospitalier in Za
Nature. It is worked by means of two of the secondary bat-
teries of M. Plante, each of these being charged by three
Daniell cells. The action of the apparatus is dependent
upon the adhesion of an electro-magnet to the axle of the
wheels, by means of which two chains attached to levers
carrying friction blocks, are wound upon a drum.

ARTIFICIAL D1AMONDS.—In regard to the successful work
of Mr. Hannay, of Glasgow, in producing perfect artificial
diamonds, it may be well to bear in mind the similar in-
vestigation carried on by Despretz, the noted French
chemist. Some authorities allege that the results obtained
by Despretz were in advance of those .reached by Mr.
Hannay, yet the former, at the conclusion of five years of
labor, made the frank acknowledgment that he had not
found the diamond proper, although he had obtained crys-
tals of pure carbon possessing all the characteristics of the
coveted prize.

CYANIDE OF PoTassiuM.—There are many substances
which are difficult to procure, whereas the materials of
which they arecomposed are within the reach of every-
body. To make Cyanide of Potassium, use the following
formula :

Yellow prussiate of potash . . . .
Carbonate of potash . . . . . .

8 parts.
. 4 parts.

Reduce the prussiate of potash to a coarse powder, and
dry upon an open plate over a slow fire ; next dry the car-
bonate of potash thoroughly, when both substances are to
be intimately mixed. Put the mixture in a crucible or deep
iron ladle, and place in a clear burnt coke fire. When
fusion takes place, stir occasionally with an iron rod.
When the mass is thoroughly fused allow it to continue in
that state for at least a quarter of an hour. If on dipping
the iron rod into the melted mass the compound appears
white on cooling, the ladle may be withdrawn from the fire,
allowed to rest for a few minutes, when the cyanide which
is formed, must be poured in patches on an iron slab or
flagstone, care being taken not to allow the dross, which is
chiefly iron, to pass out with the clear fused cyanide. The
‘‘dross ” should be shaken out separately, and when cold
washed with water to dissolve out the adherent cyanide,
after which the washing water may be filtered and used as a
solution of cyanide when required. Keep the cyanide in a
wide mouth bottle well corked, and labelled.
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