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MICROSCOPY.

Dr. Henri Van Heurck, the weli-known director of the
Botanical Gardens at Antwerp, Belgium, proposes to issue
a ‘“ Synopsis of the Belgian Diatoms,” in a series of six
numbers, each one to contain about a dozen plates. The
division of plates will be such that the great groups of dia-
toms will be comprehended each in two parts, as follows :
1 and II, Raplidee : Admphoree, Cymbellew, Naviculew, Gom-
phonemee, etc. ; I and IV, Pseudo- Raphidee: Lpithemice,
Synedree, Surirellew, Nitzschice, etc. ; V and VI, Cryplo-Ra-
phidew : Melosirew, Coscinodisci, etc. This arrangement is
that proposed by Prof.Hamiltor L. Smith in the general syn-
opsis of the Diatomacez as inserted in the *“ Traite du Micro-
scope (3¢ édition Bruxelles, 1878), de Mr. le Dr. Henri Van
Heurck.

The price of each plate, accompanied by its description,
is 75 centimes (I5 cents), to subscribers ; tonon-subscribers,
after publication, the price will be one franc (20 cents), per

plate. The numbers will appear at intervals of three to four
months. The text will be published after completion of the
plates. It will embrace a description of all the forms hith-

erto found, or likely to be found in Belgium, indicating
localities, etc., and with synoptical tables for determination,
etc., etc. The price of this volume is fixed at 714 francs.

Dr. Van Heurck has sent to me a limited number of spec-
imen plates and the prospectus of above work, which I will
be pleased to send to any one taking special interest in the
diatoms, and intending to subscribe.

The name of Dr. Van Heurck is a sufficient pledge that this
‘‘synopsis” will be issued strictly according to the prospectus,
as announced above ; and it cannot fail to be very accept-
able to every student of these beautiful and wonderful
microscopical plants. The ‘¢ British Diatomacez ” is now
almost beyond reach, and nothing that I know of will so
nearly supply its place as Dr. Van Huerck’s proposed Syn-
opsis. Besides containing probably all the species described
in the ‘‘British Diatomacew,” there will be many not in-
cluded in that, and embracing by far the greater number of
forms found in our own country.

It will give me pleasure to communicate any further in-
formation. Address, ‘““ Monsieur le Dr. Henri Van Heurck,
Directeur du Jardin Botanique, Rue de la Sant¢, 8, Anvers,
Belgique.”

I will only add that the plates are heliographic reproduc-
tions of enlarged drawings made by Dr. Van Huerck, or by
M. Grunner, and that M. Deloyne of Brussels proposes to
issue a series of diatom preparations, in boxes containing
twenty-five slides each, similar to those of my own ‘“ Species
Typicee,” and in accordance with the synopsis of M. H. Van
Heurck. H. L. Smrrh.

Hoart COLLEGE, Fuly 1, 1880,

NATURAL HISTORY.

Mr. Proctor remarks that among the problems with which
science hasnot as yet succeeded in dealing satisfactorily is that
ot the flight of birds, and especially the flight of those birds
which float for long periods of time without any apparent
movement of their wings. During my voyage from San
Francisco to Honolulu (which latter place, by the way, I
have not reached at the moment of writing to the Newcastle
Weekly Chronicle, 2.20 P. M., April 17th, ship time—Iat.
about 26” 35" and longitude about 145° west, so that Green-
wich time is about midnight, April 17th) I have noted with
much interest the flight of the birds—the sailors call them
mollyhawks—which follow the ship apparently without ceas-
ing, except for an occasional short rest on the water. It is
certain that for many minutes together—in some cases I
should say for fully ten minutes—these birds do not use their
wings except to guide their movements and to sustain their
bodies in the same sense that a parachute sustains a weight
suspended to it—that is, they do not make active use of
their wings, though of course a certain degree of muscular
exertion must be involved in the mere sustentation of the
body. Thaveseen nothing vet to confirm the statement I have
often heard made, that these birds, albatrosses, and others,
will float about, sustaining their bodies in this, as it were,
passive manner during much longer periods of time, as an
hour or so. I should be inclined to doubt whether a bird

could be, orhas been, steadily watched even for half an hour.
But if they do, the problem is notaltered in character, but only
in degree. Now itis manifest, in the first place, that the flight
of a bird is not—as some who reject all attempts at explana-
tion, would seem to imply—a miraculous phenomenon, but
one purely dependent on ordinary mechanical laws. The
muscular power shown by birds may be, and indeed is, very
marvellous. The perfect adjustment of all their move-
ments to obtain the greatest possible effect from every
muscular effort, might probably be shown to be equally so,
if we were able to analyze each movement as made, instead
of being foiled as we are by the exceeding rapidity of a
bird’s evolutions. And, again, it is possible that the sus-
taining power of the air on bodies of particular form travel-
ing swiftly through it may be much greater or very different in
character from what has been hitherto supposed. But it is
quite certain that the flight of birds depends on ordinary
laws, however difficult it may be to explain it by their means.
It may be a step towards the solution of the problem to con-
sider what attempted explanations must at any rate be re-
jected. Amongst these is one which has been often ad-
vanced, and which seems to have a singular attraction for
unscientific persons—the theory, namely, that the bones and
quills of a bird are filled with some light gas, floating the
bird in the same way that balloons are raised by the hydro-
gen gas within the silk. Those who hold this theory seem
to imagine that hydrogen possesses some lifting power, as
though the gas of itself sought to rise upwards from the
earth. In reality, of course, hydrogen obeys the law of
gravity and is drawn downwards, and not upwards. It
rises much as the least heavily loaded scale of a balance
rises—not because its own tendency is upwards, but be-
cause something else has a stronger tendency downwards.
If a balloon instead of being filled with hydrogen were
absolutely empty, and could yet retain its shape against the
pressure of the surrounding air, it would rise more quickly
than when filled with hydrogen, for the simple reason that
it would be relieved of the weight of the hydrogen itself,
which, though much smaller than that of an equal volume of
air, still counts for something. Similarly, if the quills
and hollow bones of the bird absolutely empty—no
air nor the lightest gas being present in them — the
lifting power resulting from this condition of things
would be the greatest possible under the circum-
stances. A yet greater, in fact a very much greater
lifting power would result if the whole body of the
bird were hollow and vacuous. Buthow ineffective even this
lifting power would be to raise the actual weight of the bird
may be seen from the following simple considerations :—
The specific gravity of a bird is certainly not less than a
third that of water, as may be shown at once by observing
how much of a bird’s body is under water when the bird is
floating. We may then safely assume that a bird’s specific
gravity is equal to 200 times the specific gravity of air. The
difference then between the weight of the air displaced by
a bird’s body and the no-weight at all of an equal volume
absolutely void, is only 1-200th part of the actual weight of
the bird’s body. This is the whole effective lifting force
even in the perfectly imaginary case in which the entire vol-~
ume of the bird is supposed to be available for this kind of
support. The remainming 199-200ths, or practically the
whole weight of the body, is left unsupported in this way,
and some other explanation of the observed fact that it is
supported remains to be sought for. I believe the true ex-
planation is to be found in the enormous propulsive power
of a bird’s wings, combined with the perfect balance which the
bird is able to maintain, with such changes only as may
be rendered necessary by the changing direction of his
motion. Of course I am aware that gravity acts with
equal efficiency on a body traveling swiftly as on a
body at rest. A cannon-ball allowed to fall from the
mouth of a cannon reaches the earth no more quickly than
one fired horizontally from the cannon’s mouth, But I be-
lieve that a flat body travelling swiftly in a horizontal di-
rection with its plane horizontal, sinks far more slowly
carthwards than one of a similar shape which is not advan-
cing or is only advancing slowly. The difference may be
compared to that which would be noted between the fall of a
flat stone on the surface of water when the stone is allowed
simply to drop, and when it has been propelled horizon-
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tally along with great swiftness, so as to strike the surface
skimmingly and travel along with the motion compared
familiarly to the flight of ducks and drakes. I believe that
when a bird has given to its body, by a few powerful pro-
pulsive efforts, a rapid forward motion, the resistance of
the air resulting from the combination of perfect balance
and swift forward motion suffices to explain all the phe-
nomena of this floating movement. And I believe that if
ever the art of flying—or rather of making flying machines—
is attained by man, it will be by combining rapid motion
with the power of perfect balancing.

[ 7

GENERAL NOTES.

INSTRUMENTAL SUBSTITUTE FOR SINGING IN BIRDS.—The
peculiar sound which the Lesser Spotted Woodpecker
(Picus minor) makes upon trees by the action of its bill is
extremely curious. It is quite certain that this habit has
nothing whatever to do with the quest for food. The bird
selects one particular spot upon the trunk or bough of a
tree, which spot is naturally sonorous from the wood being
more or less hollowed by decay. The bird returns to this
precise spot continually during the day, and produces the
sound by striking the wood on the spot with its bill, the
stroke being repeated with a rapidity which is really incom-
prehensible ; for it quite cludes the eye. It is effected by a
vibratory motion of the head; but the vibrations are so
quick that the action looks like a single stroke. After short
pauses this stroke is again and again renewed, sometimes
for several minutes together. During each interval the
woodpecker looks around and below with evident delight,
and with an apparent challenge of admiration. The beauti-
ful crimson crest is more or less erected.

The whole performance evidently takes the place of the |

vernal song in other birds, and it is probably the only case
among the feathered tribes in which vocal is replaced by
instrumental music.

The nest is not usually in the same tree, but simila1 spots
are selected on several trees in the neighborhood, and as
the sound is very loud and heard a long way off, the hen
bird, when sitting, is serenaded from different directions.

The above observations on the substitution of instru-
mental methods for singing among woodpeckers are highly
interesting, and were made by the Duke of Argyle, and re-
corded in Nature.

Rusty GoLDp is the term applied to placer gold which
escapes amalgamation in hydraulic and sluice washings.
This is an old difficulty with miners, but the matter has
never been thoroughly understood or properly investigated.
Recently Mr. H. G. Hanks has read a paper on the subject
before the San Francisco Microscopical Society. Under
the microscope the particles of the sample he examined had
a dark brown color, showing in some cases nearly white
silica in irregular imbedded fragments, forming a com-
pound cement. Some particles were wholly, others partly,
coated. Placed in mercury the pieces wholly coated were
acted on, those only partially so became amalgamated to the
extent to which the gold was unprotected. The coating was
found to be brittle. When pieces were struck with a ham-
mer the coating scaled off, after which amalgamation took
place without difficulty. On boiling some of the rusty gold
in hydrochloric acid the coating was decomposed, silica
separating, the acid acquiring a golden yellow color, and
giving a strong reaction for iron, the gold being left clean
and bright. Mr., Hanks appears to have refrained from
drawing any conclusions, and further investigation appears
desirable.

YEeasT.—A writer suggests that by a little study the large
amount of ‘‘pressed yeast,” which is now a by-product in
most breweries, might be made into a profitable manufac-
ture, similar to the German barm or yeast, which always
commands a ready sale at a high price. He says that in the
preparation of pressed yeast for brewing purposes we must
first of all get rid of the saccharine matter if we want it to
keep, as that would cause it to ferment and spoil, and also
the bitter flavor, which can be accomplished by washing in
a large volume of cold water. But while the washing pro-

cess answers well in one sense, it unfortunately dissolves
out the mineral matter of the yeast, which is necessary for its
reproduction. The necessary conditions requisite for
vigorous growth are a certain amount of sugar, soluble
albuminoids (or an ammoniacal salts), oxygen of the air, and
mineral matter, phosphoric acid being absolutely necessary.

PorvcrnroME PrINTING.—This is an invention to obviate
many of the drawbacks to chromo-lithography which en-
tails a large number of separate printings, the drying after
each impression, the “registration,” and the many expen-
sive stones which have to be kept idle. The new process
of Mr. White, of Paris, is a method by which all the colors
of a chromo-lithograph may be produced at one im-
pression. )

The pigment for the ground color is placed in a frame,ina
solid block, and the design traced upon it. All the parts
which do not form the ground color, are then cut out, and
the spaces thus left are then filled by pouring in hot liquid
pigments corresponding to the colors or shades required
to be produced. When cold the recently added color is
trimmed off with a knife, and another poured in, until the
whole is built up. When complete the mosaic is placed in
a press and the surface shaved by a knife, so as to make it
true and level, and when moistened with suitable chemi-
cals, it is ready for use. The impressions are clear, per-
manent and pass through the fabric.

Re-productions by this process of the farfamed Gobelins
and Aubusson tapestries, are said to have deceived dealers
and connoisseurs.

AMERICAN Orive OirL.—We notice in the Mining and
Scientific Press, a formula for making Olive oil on a small
scale, as produced in California. Compare this with a
description in the Pharmaceutische Handelsblatt of the man-
ufacture of Olive oil in Southern France.

In California they grind the olives before pressure. This
appears to be an error, they should be crushed between two
stones, turning against each other vertically. We can quite
understand that crushing leads to quite different results to
grinding. In cider producing countries in Engiand apples
are prepared for cider, in the same manner that the French
prepare their olives for oil, by grinding them under revolving
stones. Cider thus prepared will keep for years and improves
with age, some sayon account of an essential oil expressed
from the apple pips. In America, cider is made from crushed
or chopped apples, and possesses neither the flavor nor the
keeping properties of that produced in Devonshire or Here-
fordshire, England.

There is another point which may be important on the
‘“ Rhone.” The oil when filtered is stored in stone vessels ;
on the Pacific they use tin cans.

TEMPERATURE OF FrLAMEs.—Signor F. Rosetti has made
the temperature of flames the subject of a series of investi-~
gations. For this purpose he has made use of the calorimeter
of his own invention, The maximum temperature of a
Bunsen flame he has found to be 1360” C.(2480° F.) obtained
by the combustion of one volume of gas and two and one-
fifth volumes of air. The admission of either a greater or
less quantity of air reduces the temperature. Changes in
pressure have but a slight influence on temperature. The
flame given by gas, diluted with its own volume of nitrogen,
shows a temperature of 1180° C. (2156° F.), and diluted
with three volumes of nitrogen, 1040” C. (1904” F.). The
same degrees of dilution with carbonic acid show, respec-
tively, 1100’ C. (2012 F.) and 780" C. (1436” F.,). Among
other temperatures noted were the following : From Locatelli
lamp, 920° C. (1680” F.); stearin candle, ¢o° C.
(1724” F.); petroleum lamp with chimney, 1030° C.
(1886° F.); the same without chimney, illuminating part,
920° C. (1688 F.); sooty envelope, 780° C. (1436°
F.): alcohol lamp (alcohol, .g12), 1170° C. (2138" F.) ; ditto,
(alcohol, .822), 1180° C. (2156” F.). The difference in the
heating power of alcohol resulting from widely differing
percentages of water is considerable.

THE suggestion made by the Sowrnal of the elegraph
to designate 2 message sent by telephone as a Plonogram
appears to meet with favor in the English electrical journals.



