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fingernail. The borders are made of two pieces of
cardboard cut to the proper curve and covered with
colored silk, which is lapped over the cardboard and
glued to the under side. This silk, also, is gathered
as the edges are glued down, and the border pieces are
then glued over the edges of the puff. In a similar
manner many apparently intricate designs are very
simply made.

Some of the valentine designs are carried in stock,
from year to year, but each season demands its inno-
vations, and expert designers are constantly at work
endeavoring to get up new designs to please the senti-
ment of the lovelorn, as well as to touch the risibles of
the practical joker.

THE TOTAL SOLAR ECLIPSE OF 1905.

An eminent astronomer, a man who has led several
eclipse expeditions, once remarked that:he had never
seen a total eclipse of the sun, because he lad always
been “too busy observing them.” .He meant exactly
what he said. With a whole” battery of telescopes,
coelostats, and cameras under his command, for the
perfect operation of which he was answerable, he saw
no more of the "majestic event occurring before his
very eyes than a stoker on a transatlantic liner sees
of the waters about him. It is not from the little army
of men who composed the nine expeditions sent out
from this country and the many more who were sent
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strip that cannet possibly be more than 167 miles wide,
rarely reaches 140, and is usually between 50 and 100.
Furthermore, he is confined to dry land, because a
swaying ship is too unsteady a platform for astron-
omical instruments. Moreover, it is safe to say that
any astronomer, watching quietly beneath his domes-
tic dome, and having the good fortune to witness a
single total eclipse from its convenient shelter, would,
speaking generally, sit there for more than three hun-
dred years before another would darken the same land-
scape. The only one ever observed in New York city
occurred in 1806, and London,' in 1715, had not been
visited by a total eclipse for six hundred years.

Although the sun rises and sets every day in the
year and has risen and set for millions of years, we
can safely say, without any attempt at epigrammatic
pleasantry, that no one has ever seen it. The real sun
is hidden forever from us by a series of.outer layers
or shells. To regard these shells as the sun itself
would be very much like saying that our atmosphere
is the earth. - All that we know about the sun, the
nucleus surrounded by these shells, is" merely that it
must be hotter than the fiercest furnace we ever built,
and that it must atnount to about nine-tenths of the
total solid mass.

Of the outer shells we do know something. We know,
for example, that the invisible core of the sun is sur-
rounded by a layer of incandescent clouds known as
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with dancing, sunny sickles—minute images of the
partially obscured sun. Gradually the solar disk is
reduced to a thin silver bow; daylight fast gives place
to an uncanny, dull, suffused glow. Faintly fringed
with silver light, the moon appears what it actually is
—an immense black ball hovering in the sky. From a
mountain top the shadow of the moon may be seen
sweeping across the landscape with almost terrifying
rapidity, blotting out everything before it. The swift-
ness of motion and the intensity of the blue-black
shadow give a feeling that something material is rush-
ing over the earth. The corona flashes out in a weird
aureole of pearly light.

The astronomical draftsmen whose duty it is to
sketch the corona, bandage their eyes for fifteen min-
utes before the total phase, in order that they may be
.more keenly.sensitive to every detail of the corona’s
ghostly beauty. Numerous photographs are also.taken;
but. the sensitized plate, although it is affected by rays
invisible to the eye, is incapable of adequately repro-
ducing the delicate filaments of light that flash ‘out. for
stupendous distances.

It seems not a very difficult feat to equip a party of
men with a few instruments, set them down on a for-
eign shore for the observation of the corona and other
solar phenomena. And yet the leader of such an ex-
pedition must have rare executive ability to systema-
tize the work so that each man shall perform his duty

Prof. Bigelow’s Meteorological Station at Puerta Coeli, Spain,

The 65-Foot Camera Coelostat and Spectrograph of the Puerta Coeli

Station.

out by European observatories from whom any stirring
description of the eclipse of August 30, 1905, is to be
expected, but rather from the thousands of unscientific
spectators who had nothing to do but gaze at the sun
through a piece of smoked glass and wait for the mo-
ment of first contact. '

The eclipse of 1905 was visible on a ‘comparatively
narrow strip of the earth. Its path began at sunrise
south of Hudson Bay in Canada, entered the Atlantic
Ocean a short distance north of Newfoundland, diag;
onally crossed Spain, swept over the Mediterranean,
traversed Algiers, Tunis and Egypt, and ended at sun-
set in southeastern Arabia. Along that path a shadow
followed the moon as it swam between earth and the
sun, exactly as your shadow follows you on a sunny
street. ‘“When the shadow of the moon reached an
astronomer stationed along the line that we have
traced from Canada to Arabia, the sun was to him
eclipsed. For good astronomical reasons a total eclipse
can never last very much more than seven minutes,
but last year’s totality was not even as long as this,
enduring at only one point for three minutes and
forty-five seconds, and at others for but two and a half
minutes. In an entire century it is not possible to
spend more than eight days in solid observation of
total solar eclipses. Lack of time is not the only limi-
tation imposed on the eclipse observer. Although the
path traced by the moon’s shadow is several thousand
miles long, he must take up his position in a narrow

THE TOTAL SOLAR ECLIPSE OF 1905.

‘the photosphere, and consisting, in all pf?obability, of

' countless granules having a diameter each of about

509 miles and floating in dark medium. The biazing
disk that we call the sun is really the photosphere.
After the ‘photosphere comes a stratum. 1,000 miles
thick which was first d_iscov.éred by Prof. Young and
termed by him the “reversing layér,” for the reason
that it reverses }the line§ of the solar spectrum. " Lying
above the reversing layer for a depth of 5,000 miles is
the chromosphere. - stained- blood-red by the crimson
glare of hydrogen. Tongues of flame leap from this
red mass often to a_ height. of 10,000 miles, and occa-
sionally to a height of 100,000 and more—ftongues that
may best be likened to the heaving billows and tossed
spray of the sea. Just as the dark moon is apparently
about to glide into the sun during a total eclipse, the
red flames or prominences, as they are called, flare up
vividly for several minutes before and after obscura-
tion.

Beyond the photosphere, far beyond the prominences
even, extending outward for a distance that may some-

" times measure 350,000 miles, lies the diaphanous, pallid

corona, visible only during a total eclipse and, there-
fore, the phenomenon which received most attention
during the eclipse which occurred last August.

Words can hardly describe the grandeur of the coro-
na. As the moon steals in between the sun and the
earth, and the solar disk is gradually gnawed down to
a diminishing crescent, the foliage of trees is flecked

Polar Axis at Guelma, Algeria, and the Sailors from the * Minneapolis” Who

Helped to Mount It.

‘swiftly yet surely during the few minutes of totality.

Of the untiring energy lavished by -the eclipse ob-
server in operations of observing every phase of the
sun’s obscuration from the second that the moon touch-
es the edge of the sun to the second when it clears the
solar disk, some idea may be formed by recording here
briefly the work accomplished by the United States
Naval Observatory’s expedition sent out by this gov-
ernment under the immediate charge of Rear-Admiral
Colby M. Chester, superintendent of the United States
Naval Observatory. Months before the darkening of
the sun was to occur, the necessary instruments were
mounted in the Naval Observatory grounds and tested
with the utmost care to make sure of their efficiency.
Then they were transported several thousand miles to
the site where they were to be used, to three stations
widely separated. The first station was located at
Daroca, Spain; the second was at Puerta Coeli, 12
miles northwest of Valencia, Spain, and the third at
Guelma, North Africa. An enumeration of the appar-
atus carried at great expense to these distant parts of
the earth would read like a page from an instrument-
maker’s catalogue. At Daroca a 40-foot camera was
used, especially designed to photograph the inner co-
rona and its surroundings, besides a polar axis carry-
ing a 14foot camera, and a 36-inch camera equipped
with a Dallmeyer lens and spectroscopes. At Puerta
Coeli, Spain, the second station, Rear-Admiral Chester
had mounted a polar axis carrying a camera with a
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6-inch lens, of 104-inch focus, besides an immense 65-
foot camera equipped with a celostat and triple lens.
At the third station cameras and polar axes were like-
wise mounted, the instrumental equipment comprising
a 40-foot camera, a polar axis on which a 15-foot
camera was mounted, a concave grating spectrograph,
a small concave grating, a low dispersion spectrograph,
a chromospectrograph, four small prismatic polari-
graphs for tésting the polarity of the corona, and a
5-inch pdrtable equatorial.

Eclipses come seldom, and last a few minutes at the
most, for which reason the members of the expedition
must be drilled until they are able to perform their
duties with mechanical precision. Each man does his
work in response to a signal. For weeks before the
eclipse occurred, the battalion of men by whom the
various instruments were to be handled, skilled though
they were, were trained thoroughly. Day after day
cameras, ccelostats, and spectroscopes were manipu-
lated to obtain speed of operation and precision. Al-
though the instruments were tested months before in
the observatory grounds at Washington, the finer ad-
justments had to be made on the spot, and with the
greatest care. The sun shifts his path each day, but
lens and camera must be exactly in line for him at the
all-important moment of eclipse, with clocks accurately
rated to follow his declining while the moon’s disk is
passing his face. One instrument will compass the
corona, another will catch the chromosphere; one
waits but the instant after the sun’s disappearance,
another waits for that last second before his return;
one follows the apparition throughout totality, another
turns quite aside from the sun to his vicinity. No one
of them, however, can wait till the eclipse has come
and be aimed to it. It must be ready, with clocks so
rated that there shall be no slips nor misconnections.
Add to these difficulties the fact that the instruments
themselves are made in one country and shipped to
another for use, and we have some idea of the obstacles
which an eclipse expedition must overcome.

Among the many by-ways of eclipse investigation
cnly rémotely related to things astronomical we may
mention minute attention to variations in electric con-
ditions of the air; fluctuations in the magnetic cur-
rents of the earth, caused by the immediate interposi-
tion of the moon between us and the sun; a close watch
upon the barometer and thermometer, to see what
changes the temporary withdrawal of the sun’s heat
may have, especially on changes in the wind.

Regarding the definite results of an expedition, it is
as yet too early to speak with authority. An immense
mass of detailed observations was collected, which will,
in all probability, serve to confirm many already ex-
isting theories and hypotheses. The photographs ob-
tained are the finest secured by the observatory in any
of its eclipse expeditions, and the affair, regarded as
a whole, deserves to be considered the most successful
of its kind. Spectrographic results of undoubted value
were secured, as well as color observations, which will,
when published, be of exceeding interest to students
of the sun. The photographs do not show the long
equatorial streamers as well as some others have done
because the sun, at the time of its eclipse, was at the
sun-spot maximum, which seems to affect the streamers
greatly, mixing them up and producing a tangle, which,
while exceedingly interesting, is not so spectacular as
the long equatorial streamers seen in photos of the
sun when an eclipse has taken place near a sun-spot
minimum. It will take a minimum of one year, and
very likely two or three times as long, to reduce all
the observations, study all the negatives and make
public the results. Expeditions of that character are
designed to get all the available data possible; totality
lasts but a short time and there is all the time needed
afterward to study the results. But an impatient pub-
lic usually wants to be told something definite and re-
markable a week afterward, and to that public these
few words of explanation are addressed. Astronomers
do not get up eclipse expeditions with the idea of mak-
ing startling discoveries, nor do they expect them.
There is always the chance of something being learned
which will throw important light on that most impor-
tant astronomical subject, the sun; but it is not looked
for, as a definite object is sought. Rather are these
expeditions made up to take advantage of the oppor-
tunities Nature offers us to investigate the sun with
the hope that, by a persistent accumulation of data,
some laws may be deduced which will assist us in
fathoming other problems of astronomy, as well as the
certainty that nothing but benefit has ever come to
science from the painstaking and patient research into
difficult and often obscure places of nature, of which
the sun and stellar space are two.

The observations at the eclipse stations, taken in
conjunction with those others which were made, would
seem to indicate that the “eclipse cyclone,” the name
given to the atmospheric disturbance supposed to be
caused by an eclipse, does not exist except in the im-
agination. The temperature dropped less than ten
degrees during totality, a very small amount compared
to the popular conception, and the barometer was not
affected at all. There was a ten per cent rise in hu-
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midity during the eclipse, but no other disturbance of
note. It should be understood that the temperature
did not actually drop ten degrees in the time of total-
ity but that amount of drop was caused by the eclipse,
the drop lagging ten to fifteen minutes behind the
shadow. The same is true of the humidity.

The study of the photographs of the eclipse will in-
ciude measurements, the making of drawings, com-
parison with other photographs and drawings, made
by other expeditions at this time and expeditions at
previous eclipses, production of colored charts, etc.
The entire force of the expedition is enthusiastic over
the success of the observations and photographs and
believes that much of value to science will mark the
eclipse of 1905 as one of the best observed and most
thoroughly studied and, consequently, one of the most
interesting and instructive eclipses of modern times.

Eclipses only rarely bring discoveries of a sensa-
tional nature. In 1868 Janssen and Lockyer found, in-
dependently, that the blood-red protuberances hereto-
fore seen only during the moments of totality could be
followed by a properly adjusted spectroscope after the
eclipse was over. Still, they exhibit marked differ-
ences when viewed at totality and in full sunlight, so
that their study is still a part of complete eclipse pro-

USING THE HUMAN BODY FOR SENDING A WIRELESS
MESSAGE BY THE DE FOREST SYSTEM WITH THE
ASSISTANCE OF DR. OVINGTON’S MACHINE, IN THIS
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY
CURRENT ARE PASSED THROUGH THE HUMAN
BODY, WHICH SERVES AS A MAST.

grammes. Other marked results of these pregnant but
fleeting moments have been Prof. Young’s discovery
in 1869 of a material termed coronium; of the same
astronomer’s discovery of the
1870; of enormously extended coronal streamers in
1878 by Prof. Langley, and Prof. Deslandre’s discovery
in 1893 that the corona rotates with the sun. All
these were in a way spectacular discoveries, made pos-
sible by the happening of eclipses. But, generally, ex-
peditions throw® but a little more light on some large
solar problem, the whole to be solved only after re-
peated attacks through many eagerly seized moments
of eclipse..

With the fungi, exact studies may be made upon
the influence of the different nutrients on the general
form and upon the production of conidia, etc. It has
been found, for instance, that, in the absence of potas-
sium, Sterigmatocytis niger may produce no conidia or
very curious modifications of the conidiophores. By
far the most interesting problems with relation to the
mineral nutrients are those which have to do with the
rOles of these elements in metabolism. The effect of
the lack of one or another element is made manifest
by some general macroscopic change, and sooner or
later, by disturbing pathological changes and subse-
quent death. It is reported, for example, that the
absence of iron prevents the development of a healthy
green color, and a scarcity of potassium is made evi-
dent, especially in reduced photosynthesis,

“reversing layer” in.
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THE HUMAN BODY AS A WIRELESS TELEGRAPH
TRANSMITTER AND RECEIVER.

Everyone knows that the human body is a conductor
of electricity, but that it may be employed as a radia-
tor and antenna instead of the usual aerial in wireless
telegraphy may not be so well known.

During the recent electrical show at the Madison
Square Garden, a series of experiments was performed
by Prof. Ovington, of Boston, Mass., with high-poten-
tial and high-frequency currents. One of these con-
sisted of substituting the body of the lecturer’s assist-
ant for the usual vertical conductor used in sending
wireless messages.

A reference to the illustration shows how the con-
nections were made, the current from the machine
passing through the assistant’s body, from whence the
energy was radiated as wireless waves in the ether.
The messages were sent from this novel radiating ar-
rangement in the small demonstration hall at the ex-
treme western end of the building, and were received
by a De Forest receptor set up and furnished with the
usual wire antenna located in about the middle of the
main auditorium.

The potential and frequency of the oscillations were
very much in excess of those utilized in the commer-
cial transmission of wireless telegrams and hence the
waves radiated were exceedingly short.

It was Prof. Tommasini, of Geneva, who first dem-
onstrated that the human body could be successfully
substituted for an aerial of the same length and ca-
pacity. The body is not, of course, as good a conduc-
tor as are the metals, but this is offset by the fact that
a current of high frequency penetrates the skin only
a very small fraction of a millimeter. M. Emile Guar-
ini, of Brussels, actually sent messages through space
by connecting one human body to the positive side of
a spark-gap, and another similarly connected to one
terminal of the coherer.

-

German Army Autos.

The German army, which already has three battalions
of telegraph operators and one of aeronauts, is to be
provided in the near future with a volunteer corps of
chauffeurs. At first it was proposed to establish an
automobile post or station, but the project was aban-
doned on account of the great cost it would involve.
The volunteer automobile corps is to be recruited from
among the members of the German Automobile Club,
and il is limited to the Prussian provinces and the
states whose military contingent is under the direction
of the Berlin authorities. The persons who wish to
enter as volunteers are asked to apply to the Automo-
bile Club, with a declardtion in which they engage
first to serve an unlimited time in case of war, second,
10 undertake three periods of maneuvers of ten days
each, in the space of four years, and third, to carry out
all the orders which are given them by the officer in
command. On November 1 of each year the club com-
municates to the Minister of War the list of volun-
teers available during the following years, with their
addresses and the necessary data as to machines, etc.
The volunteers are require¢ to wear a gray uniform
while in service. Prince Henry of Prussia has been
placed at the head of the corps.

Crossing the English Channel by Balloon.

A balloon of the English Aero Club left London Feb-
ruary 4 and descended in safety at Bermouville,
F‘rance, twenty miles inland. The entire time con-
sumed from London to the place of descent was 4 hours
and 10 minutes.

The occupants of the balloon were Messrs. Pollock
and Dale, who are members of the Aero Club of the
United Kingdom. The name of the balloon is the
“Vivienne IIL”

A strong northwest gale was blowing during the
passage across the Channel, which was made in an
hour and three-quarters. Once the balloon ascended
to 10,000 feet, where a snowstorm was encountered and
the entire airship was incrusted with frost.

—— - A—

Lucerne possesses one of the most recent hydraulic
plants which las been set in operation in Switzerland.
It is used for lighting and power in the city. The
hydraulic plant uses a 1,008-foot fall to run the tur-
bines. The dynamo plant consists at present of four
alternating current dynamos of 1,600 horse-power each,
but the plant is to receive eight dynamos when it is
fully completed. These machines have been furnished
by the Swiss Oerlikon Company. Three-phase current
at 6,000 volts is employed here and the machines run
at 300 revolutions per minute. Part of the current is
sent over a cable line to the town of Engelberg, which
lies three miles off, but the greater part of the current
goes to Lucerne over a high-tension line at 27,000 volts,
the distance being 17 miles. From Lucerne a number
of branch lines go out to different localities. For use
within the city of Lucerne, the high tension of the
line is lowered to 2,600 volts and the current is dis-
tributed in part by cables and part is converted into
direct current for operating the tramway lines.
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Adiusting the Spectrograph at Guelma, Algeria.

Photograph of the Complete Corona Taken with the 40-Foot Camera Prominences and Inner Corona of the Eclipse of August 30, 1905.
on August 30, 1905, at Guelma, Algeria.

Demolishing the Station at Guelma, Algeria.
STUDIES OF THE TOTAL SOLAR ECLIPSE OF 1905 BY THE UNITED STATES NAVAL OBSERVATORY EXPEDITION.—|See page 153.]
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