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destroyed by the Custom House authorities, who took
them for bombs and infernal machines. Toward the
end of that ¥ear he took out his first patent. During
1807 and 1858 he made wonderful strides in inereas-
ing the distances to which messages could be sent and
received, and in March, 1889, sueeeeded in telegraph-
ing without wires between France and England. On
July 20, 1887, he floated the Marconi Wireless Tele-
graph Company, and in April, 1900, the Marconi Inter-
national Marine Company, while to-day no fewer than
forty-five =hips of the British navy have been eguipped
with the Marconi apparatus, as well as all Lloyd's
signaling stations and many of the lightships around
the British coast

TEE EXFPERIMENTAL STUDY OF THE MOTION OF
FLUIDS.
ET OUE PARIE CORREIPONDENT.

Mathematicians bave developed certain interesting
theories to explain the movement of 2 fluid in en-
countering obstseles, Unfortunately the results of
such theoretical caleulations have been of little
valoe, because they were not based upon sufficient
data obtained by actual observation, or because they
applied only to nom-existent perfect flwids, the moale-
cules of which glide over each other without friction.
If these mathematical theories could be verified experi-
mentally much would be done both for hydrodynam=-
ics and aerial dynamics. Furthermore, it would be.
possible to devise a body which would encounter the
least possible resistance in moving through watér or
air; for the laws underlying the movement of bodies
around a stationary obstacle would apply conversely
to a body moving through a fluid.

The first attempts to observe the movements of
flnids directly by the eye, or indirectly by means of
photography, were made some years azo by L. Mach.
In these classic ¥
experiments of
his, the warm
and cold air
was admitted
into an obser-
vation cham-
ber by way of
DUmMEeETOQORS
small openings.
The threads of
alr streaming
through these
openings con-
tinued their
movement im ¢
the observation 7
chamber with-
out intermin-
gling Al
though the eye
could see noth-
ing of this phe-
nomenon, the
photographie
plate showed
that different-
1y heated cur-
rents did mot
mingle; for it
is a well-known
fact that light
does not travel
with the same
speed in eold and warm air. Still another method
of studying the current lines of flnids was adopted by
an Emnglish physicist, Hele-Shaw. In 187 he began
to study the motion of water eireling between the two
paraliel glass walls of a vessel and encountering var-
isus obstacles. Accidentally he found that a mixture
of air and water, by reason of the division of the air
into a numbér of globules, rendered it pos-
gible to follow the motion of the water with
considerable aceuracy. Photographs showed
not only the places where vortices were pro-
duced by reason of the obstacles, but also
proved the genmeral law that in all cases, de-
spite the violence of the currenf, the water
i= held to the obstacle by adhesion. The
varying thickness of the layer thus retained
furnizhes a means for ascertaining to what
extent the entire mass of water is affected by
friction.

In order to study the movements of fluids,
Hele-Shaw devised the apparatus shown in one
of the sccompanying engravings. The fluid,
the movement of which he examines, is held
in a glass boxlike receptacle in a suitable
stand. Water is allowed to” emter the recep-
tacle through 2 series of fine openings; and
eolored glycerifie iz pumped into the recep-
tacle throngh another series of fine openings
alternating with the first. A photographie
camera i= placed on one side of the stand,
and a powerful source of light on the other.

Scientific

M MAREY'E AFPARATUS FOR STUDYING AITR CUEERENTS.

By means of this apparatus Hele-Shaw was enabled
to produce photogrephs corresponding exactly with
the theoretical forms of current lines for finids mov-
ing in narrow passages, pictured in Lamb's “Hydro-
dynamies.”  This mechanical method, however, is de-
fective in so far as it shows only the direction.of

FEOTOGRAPHS OF THE ATE STREAMSE UNDEE VARYING CONDITIONS.

movement, and not the velocity at various obstacles

More accurate results have been obtained by Marey,
an eminent French scientist, who has made the study
of the movements of air his life work. His method s
to form a series of parallel air-streams within a large
chamber, then to charge them with smoke and
thus make them wisible. When an obstacle is

HELE-SHAW'S AFPARATUS FORE PHOTOGREAPHING MOVING FLUIDS,
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placed in fhelr path the movement of the air is
clearly distingnished. To carry this out he uses
the large chamber seen on the left of the engrav-
ing, 5 feet high and 2 feet in section. In the
lower part is an orifice which is joined to the aspl-
rating ventilator on the right, driven by a small
glectric motor. The air descends thropgh an opening
at the top of the chamber, which has stretched acrgss
it a frame covered with silk gauze whose meshes are
very fine and regolar. This serves to direct the air
ir a geries of vertical streams and prevent the forma-
tion of vortices, and it thus descends parallel to the
walls of the chamber. The =moke i= fed into the alr
by a series of 60 tubes, 14 inch in diameter and about
the same distance apart. Back of the tubes is a small
chamber in which the smoke-producing substance is
burned, and the streams of smoke thus formed are
easgily observed and photographed. For this a glass
covered box in which magnesium {3 burned is placed
in the path of the ventilating pipe as seen on the left
and near the opening of the main chamber. Amn in-
stantapecus flash is the best for shawing the agitation
of the air in the rear of an obstacle, while a prolonged
oxposure, gives the resultant of different movements.

When the ventilator iz set in motion the air is
aspirated and draws with it the smoke, and the latter
descends in & series of vertical cords which may
réach as long as three feet if the air of the room
is perfectly still. This iz not always easy to realize.
ag oftén the movements of the operator are sufficient
to canse a perceptible deflection of the air-currents.

‘It only remains to interpose in the path of the ‘air

the obstacle whose influence is to be studied; this is
fixed by very light supports placed agdinst the rear
wall.. This-wall iz coversd with black velvet so that
the smoke-streams, when lighted by the magnesium,

are obzerved as a brilliant white against a black bacl-

gronnd, and
can be easily
photographed.
M. Marey has
devised a wvery
ingenious
method of
measuring the
zpead of each
atream at dif-
ferent points
of itz path, and
egpecially in
ifront and in
the rear of the
obstacle.  The
smoketubes
are connected
with an elec-
trie vibrator
whose period iz
generally regu-
lated at 10 vi-
brations per
second. In
this way the
smoke- sireams
agsume 3 WavDn
form which
will be noticed
on some of the
figures. The
distance apart
_ of the -waves
gives a measure of the speed at each point. In the parts
where the speed is slower the waves are closer Lo-
gether and vice verse. On the wall of the chamber
iz fixed a rod ‘& inches long parallel to the streams,
which serves as a scale fo measure the distance cov-
ered by the streams in each tenth of & second.

The aceompanying figures show some of the most
interesting results obtained by this methed.
In Fig 1 the air encouniers a plane -surface
inclined at about 70 degress. It will be ob-
gerved how the air-streams pass around the
obstacle. Part of them mount on the left side,
but the greater number follow the slope. In
the rear is a reglon of agitated” air which
extends far back. The waves are closer to-
gether at the contact of the plane, showing a
diminution of speed in Fig. 2, which repre-
sents a concave surface at an angle of ahont
45 deg. In Figs. 3 and 4 are shown the dil-
ferent manner in which the air acts in con-
tact ~with concave and plane surfaces; the
figures indicate that concave surfaces are
more ~advantageous than plane surfaces as
regards flving, a result which has been al-
ready proven by the aviators. In fact in the
rear of the concave surface the air is aspi-
rated with energy and withoot much agita-
tlon, which is a very favorable condition,
a5 this agitation reprezents a great expendi-
ture of work. Fig: 5 is the same as Fig. 3,
but with a different lighting; the former,
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taken by an instanianeous Sash, shows the agitated zone
ar a giver moment; in the latter the light was con-
tinuous for several seconds, and gives the mean di-
rection of the air. Here the agitated portion is rep-
resented by & white band. Fig 6 is of especizl in-
terest 25 chowing the resistance to the =ir which 1%
offered by a body having the form of a boat or again of
a dirigible balloop. In Fige 7 and 8, two bodies, a
plane and a eFlinder having the same sectlon, are com-
pared in order to show how the Siréams curve in the
rear of the obstacle and also the relative diminution of
speed.  Fig. 9 shows the same cylinder with' a pro-
longed lizhting, and here the rone of air in the reag of
the eylinder is strikingly brought ont.

Ac will be seen, the method of M. Marey is of great
practical value in the study of the resistance Wwhich
various bodies present to the air. It ¢an be applied
to great advantage in studying the best forms to be
ziven to dirigible balloons. In the study of curved
or plane surfaces it shows that the former are much
more advantageous than the latter. The apparatus
will also he useful to mathematicians in giving them
figures which will facilitate the study of the laws of
air-resistance.

Barium: Iis Preparation and Properiies.

In a paper lately read hefore the Académie des
Seiences, M, Gunts describes an interesting series of
experiments in which he obtains the metal barium in
2 pure state by a special method of electric heating.
1t seems that pure barium has not been as yet obtained.
Bunsen, Frey and others of the older chemists indicate
that they have obtained the metal, bul more récently
others such as Limbs, of Paris, and Lengyel, of Ger-
many, have been unzble to obiain it in & pure state,
and therefore its properties are but iittle kmown. The
auther uses a barium chloride solution, using a mer-
¢ury cathode. The mercury i then driven off in an
electric heating device, - A poreelain tube is placed
within an outer tube of refractory earth and the latter
ig surrounded by a eoil of platinum wire through
which the current passes, The iron vessel containing
the amalgam is placed in the porceélain tube and the
whole iz heated very gradually by the current. The
amalgam continues to lose meTcury, and at about 8§50
deg. C. it contains 90 per cent of barium.
The mercury seems to be completely
driven off at 1,000 deg. If raised to
1,150 deg. the metal is seen Lo boil and
vaporizes very rapidly. Comtrary to Frey,
barium is melted below 1,000 deg. C,, and
its solidifving point iz even much lower,
It is a very volatile bedy, and this prop-
erty explains why it has not been ob-
tained heretofore by heating its amalgam.
To remove it from the iron vessel, to
which it adheres strongly, it must be cut
ont and thus oxidizes somewhat. This ex-
plains the rather low percentaze, 98,
which the author finds on analysis, The
harinm thus obtzined is guite free from
mercury, and has a metallic luster of a
silver-white appearance when freshly eut.
It is almost a3 =oft as lead whenm guite
free from mercury, but in the contrary
easze it is brittle. It is fusible at a low
red heat and very volatile at a bright
red. ‘Thus if a fragment of barium is
thrown into a bath of melted chloride of
parium at & red heat it is seen to descend
in the liguid, them te vaporize, and
greenish flames coming from the combus-
tion of the metal are produced at the
surface, Barlum oxidizes rapldly in the air, giving
barvta. It often takes fire -on contact with air, and
almost always when it is detached from the mass by

- & bard body. Like lthium and caleium, it gives with

liguefied ammonia gas an Emmonium compound of a
zolden yellow color, which is guite soluble in the
liquefied gas, but is a rather unstable body.

The Pennsylvania Railread system has placed orders
with three car manufacturing companies
for freight cars, the order amounting in
valoe to about $10,000,000. It is under-
stood that the company inténds to obwiate
for several years the likelihood of & car
shortage  like the present one. The
Pressed Steel Car Company has received
an order for 9,000 of the 15,000 cars.
Two thousand cars will be built by the
Cambria Steel Company., controlled by
the Pennsylvania Railroad Company, and
1.000 will be built by the American Car
and Foundry Company. The order for
the Temaining 5.000 cars has not yei beéen
placed. Five thousand of the cars ordered
from the Pressed Steel Car Company
will be hoppér cars for the transporta-
tion of eozal. The railroad company bhas
now in commission on main line and
branches 150,000 freight cars.

Scientific American

HODELIEE IN EEACH SAND,

Aceording to the Ilostrirte Zeitunz, Eugen ‘Boermel,
& welldmown =culptor of Berlin, created something of 2
censation last summer in the \ittle seaside resort of Nor-
deney. The scalptor modeled in the gand of the beach a
number of fgnres which have aronsed the admiration
of the hotel habitués.

1t is difficult enough to infose

MOTEER AND CHILD.

lite into dead marble; and it may, indeed, be con-
gidered still more ‘difficult, from =a technical stand-
point, to give shape to so refractory a meédium as
crumbling sand. = =

Two years ago Boermel made a few experiments
along the shores of the Baltic in order to determine
the practicability of the use of ‘white beach sand for
modeling., The experience which he gathered in these
early endeavors eulminated in his Nordeney work. He
was primarily actuated by charitable considerations;

EGIE AND SACRIFICIAL OFFERING.

for he was interested in a plan for providing for the
family of a fisherman who had lost his life. Sur
rounded by a erowd of curious and admiring specta-
tors, Boermel modeled, without any design and with-
out any preparation, thé forms which we have repro-
duced in the accompanying illustrations.

Work is actively proceeding at Mr.
laboratory at Wardenclyffe, L. L

Tesla’s new
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paintinz the Forth Bridge.

According to the Mechanical Engineer, the Forth
bridge is now fn process of receiving its fourth coat
of paint since it was erected. Ever since the bridge
was opened—11 ¥ears ago—the painting process has
gone on continnously. Besinning at the south end,
the workmen take three years to cover the enfire
length of the bridee, and, as three years represents ap-
pmsimg[el'g the life of the paint, N0 sconer are they
finished than the men have to bezin again, In this
way every sguare inch of steel comes under observa-
tion at leagt omce in three years. The staff of men
employed varies in pumber from the maximum of 35

In order to obtain aceess to the various parts, Mr.
Adam Hunter, the regident engineer, has devised an
elaborate series of ladders and lifts, which form no
part of the ariginal design. Wherever practicable,
ladders attached to the permanent structure are
gsed, but in order to reach the higher parts it has
been found necessary to provide lifts, There are three
such lifts, worked by -steam engines and winches
placed almost out of sight a little below the level
of the permanent Way. At each hofst there is also
a shelter house where the paint is mixed. In prder
to reach the parts below the rails, platforms are
strung from wire ropes rum along either side of the

‘bridge, and the platforms heing movable, they can

be pushed along the steel ropes on the principle of

an overhead railway. A squad of men precedes the

painters, erecting the platforms and rigging up the
tackle from which they are suspended. The work
proceeds daily except on Sundays and in very stormy
waather, It is a striking tribute to the ability of
those engaged in maintaining the bridge in good order
that in oo case has any part required renewal.

Parity of Alr in Tube Hailways.

Dr. A. Wynter Blyth, President of the Incorporated
Soclety of Medical Officers of Health, contributes an
article to Public Health, in which he gives the results
of his tests of the ventilation of the Two-penny Tube.
“In front of each train,” he says, “there is a distinct
and measurable increase of barometric pressure, in
the rear a dimipution of pressure. As each train
leaves a station it pushes a column of air in front

of it, part of which, on reaching the

ctation, rushes up the stairease into the
open air, and as the train leaves the sta-
tion' air rushes dewn the stairease from
the street. The downward or upward
velocity varies with the position of the
trains.” Taking the whole results, they
show that, so far as respiratory impurity
zoes, the tube raflway gives better results
than the Underground railway, and bet-
ter results than in ordinary places of
aszembly, Even in a crowded lift the
sojourn s too short to contaminate the
air sericusly, and since each lift when
it ascends o the level of the street has
the advantage of thorough ventilation,
the trapsient contaminatien of air dur-
ing the sojourn gets swept away. The
amount of carbon dioxide on the platform
of the statlons appears to be from about

9 to nearly 11 per 1,000, The rezearch

clearly ‘shows that, although there is =0
. “much movement of air, so much sucking

in from above and blowing out from be-

low, & good portion of the air must be

driven backward and forward unchanged

in the tubes; in other words, the tunnel

air is diluted, but the whole of it is never
swept out. The mere stoppage of trains would not 50
seriously interfere with the air supply as to remder
the supply incapable of supporting life.

* Mr. Donald Murray has been carrying out a pro-
longed series of experiments with his long-distance,
high-speed, page-printing telegraph system upon the
trunk telegraph wire of the British post office between
London and Glasgow. Although the conditlons for
the trials were distinetly unfavorable, he
obtained = speed of 120 words per minute,
which is only tem words less than the
maximum he claims for his invention, =0
that the test was satisfactory. He found
in the course of his experiments thatf
althongh the automatic typewriting
transeriber was capable of a speed of
110 words per minute, it evinced a fen:
dency to drop letters while writing at
that velocity, so he utilized two tram-
scribers working at 70 words a minute,
transcribing altérnate batches of mes
sages. By this means the apparatus wad
proved to work satisfactorily. Mr. Mur-
rity. at the conclusion of his experiments
upon the English wires, is going to Vienna
to carry out similar trials upon the tele

graph systems of the Austrian gevernr
MmEent.
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