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CLOSE OF THE ST. LOUIS FAIR.

The Exposition at St. Louis which was opened to the
public with an attendance for the first day of about
180,000 was brought to a close on December 1, with a
record of over 200,000 admissions. The closing day
was marked by ceremonies expressive of the debt which
the Exposition owes to the executive ability and enthu-
siasm of its president, the final addresses being deliv-
ered in the Plaza St. Louis, and at the foot of the
Louisiana Purchase Monument, where seven months
ago the Exposition was formally declared to be opened.
The Exposition buildings were closed at four o’clock
in the afternoon, and at midnight the splendid illumina-
tions of Festival Hall and the Cascades slowly faded
out for the last time, leaving this, the largest, most
ambitious of the great international expositions, a mat-
ter of history.

Interest naturally centers at this time in the finances
of this great undertaking, and according to a statement
of the secretary the project, since its inception, has
cost about $22,000,000 to the Exposition Company,
while the several States and Territories have expended
a total of $9,000,000. There were 18,500,000 admissions
and the receipts reach a total of about $10,000,000,
which is made up of admissions and concession royal-
ties. It was announced that when a few current ac-
counts have been paid, most of the $1,000,000 in hand
will have been consumed, leaving only a small amount
for the stockholders. From the amount of royalties
collected, it is estimated that the various concession-
aires must have taken in at least $10,000,000. The en-
tire cost of the whole fair, including the various con-
cessions, is estimated at about $50,000,000. With the
bringing to a close of one more of these colossal expo-
sitions, the question will be asked again as to whether
they pay. From the figures given above it is evident
that financially they do not; but everyone who has visit-
ed this fair and taken note of the character and behavior
of the multitudes that streamed through the various
Exposition palaces, will surely give it as his impartial
conclusion that as a great educative force, whose influ-
ence is much wider than can be measured in turnstile
statistics, the last of the world’s fairs must, in a broad
sense, have- been a profitable undertaking. One of the
most instructive agencies in that dissemination of
knowledge and information which an exposition is
designed to afford is the local correspondence of the
various papers; and as evidence of what may be accom-
plished in this way, we refer to the pages of the
ScIENTIFIC AMERICAN and the SupPLEMENT during the
past seven months, in which can be found what is prac-
tically a complete résume of the most valuable features
in the architecture and exhibits of the Exposition. It
is impossible to estimate how many millions have
looked at the Exposition through the eyes of the press;

but it may safely be said that the 18,500,000 registered.

at the gates represent but a fraction of the people who,
not merely in America, but throughout the world, have
by this means been made familiar with the buildings
and exhibits of the Louisiana Purchase Exposition.
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BALDWIN AND SANTOS-DUMONT.

It is refreshing to meet with an enthusiast who takes
guch a common-sense and dispassionate view of his art
as does the aeronaut, Mr. Baldwin, whose work at the
St. Louis Exposition gives him the same standing among
experimentalists in the dirigible balloon in this coun-
try as is held by Santos-Dumont in France. During a
recent visit to this office, Mr. Baldwin paid a high
tribute to the Brazilian aeronaut, stating that, in his
opinion, no one man had done so much to place the
airship on a practicable basis as the young Braczilian;
and he took occasion to scout the idea that the failure
9f Santos-Dumont to appear at the World’s Fair contest
was due to any other cause than the malicious act of
some jealous or crazy fanatic. It was his opinion that,
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had the balloon not been willfully damaged, Santos-
Dumont would undoubtedly have been one of the con-
testants and would have added very largely to the in-
terest of the aeronautical programme. This testimony
from the man who, as events proved, would have been
his most active competitor, will be taken at its full
significance.

It was Mr. Baldwin’s opinion that the many failures
of inventors of airships of the dirigible-balloon type
are largely due to their lack of aeronautical experience
“in the air.” He himself is an old gymnast, and he
attributes much of his own success to the art of balanc-
ing acquired in years of work on the tight rope. In
the successful aeronaut there must be a certain amount
of what might be called the instinct of equilibrium.
This will enable him to almost anticipate the sudden
lurches and deviations, and apply that instant correc-
tion which is necessary for successful navigation. Al-
though all his work has been done with the gas-balloon
type, Baldwin believes that the ultimate successful
airship will be of the aeroplane type, and will be
framed, driven, and balanced on the same principles
that govern the flight of birds. He frankly admits that
the dirigible balloon will never have a commercial
value; but he believes that, in its perfected condition,
it will come to be recognized as one of the most attrac-
tive forms of sport, taking its place with the yacht and
the automobile. Incidentally, it should be mentioned
that Baldwin compares the pleasure of sailing in his
airship with that experienced in holding the wheel
of a sailing yacht, the response to the slightest changes
of the rudder being immediate and proportionate. Al-
though he was the most successful competitor at St.
Louis, he is so firmly convinced that the future of
human flight lies in the direction of the aeroplane, that
he has already directed his attention to this type, the
practical possibilities of which were shown by the suc-
cessful flight of the Wright brothers not many months
ago.

A -

DEATH OF A FAMOUS YACHT DESIGNER.

One of the best tributes to the late G. L. Watson, the
foremost yacht designer in Great Britain, is the wide-
spread interest and regret which his death has aroused
on this side of the Atlantic. His claim upon American
interest is two-fold. In the first place, of the various
naval architects who have designed racing yachts to
compete for the “America” cup, he was unquestionably
theé most successful; for, although none of his yachts
succeeded in winning the cup, there were two of them,
‘“Valkyrie II.” and “Shamrock II.” that showed such
excellent qualities as to render the successful defense
of the cup uncertain until the last race of each series
was won. To a more limited class of Americans Mr.
Watson was well known and highly esteemed for his
handsome and successful steam yachts, many of which
fiy the flags of our leading yacht clubs. At a time
when yacht designing was still largely a matter of
rule-of-thumb, Mr. Watson, who was a trained engi-
neer, began to apply to yacht designing those scientific
principles upon which yacht designing is now almost
entirely conducted. That he was right was proved by
his early successes. His most noted yacht was the
cutter “Britannia,” which did such good work in
English waters against our own ‘“Navaho” and “Vigi-
lant.” - With Mr. Watson' gone, the prospects of an-
other competition for the “America” cup, at least in the
near ffiture, are very remote. Mr. Fife, the designer
of the~l%stv cup challenger, has absolutely refused to
build a fourth “Shamrock;” and there are no indica-
tions that among the younger naval architects in
Great Britain there is any coming man who can suc-
cessfully compete with our own designers in the con-
struction of an extreme, high-powered racing craft.

—_—_— e O ——— ———————
STEEL TRACKWAY ON STREETS.

The steel trackway which was laid a few years ago
on Murray Street, in New York city, has been removed
to make way for a pavement of wooden blocks; but it
will be unfortunate if this fact is allowed to raise any
doubts as to the value of steel trackway, provided it is
used under conditions suitable to its operation. In the
present case, the track consisted of a pair of 12-inch
Channels laid with their flanges below the surface and
with upper face flush with the roadway. The channels
were supported on broken stone which rested on a
macadamized bottom that was surfaced with gravel.
The location of this track and the peculiar circum-
stances surrounding it were altogether unfavorable
to a test of its goodfqualities. In the first place, it was
only about 400 feet in length, and it was laid on a
street, one side of which was almost constantly encum-
hered by trucks that were engaged in loading or un-
loading from the adjoining buildings. This forced the
traffic to the opposite side of the street, and rendered
it often more convenient for a truckman to use the
cobblestone surface than the smoother-running steel
trackway. There is not the slightest question that
the reduction in traction resistance when a loaded
truck was being pulled up the Murray Street hill on
the trackway was very much less than if the same load
were hauled on the rough granite pavement. With the
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repaving of the street with wood, the difference in
traction resistance was, of course, greatly reduced,
and no doubt the authorities acted wisely in not re
laying the steel track.

‘We have always considered that the province for the
steel track for highways was to be found in country
districts, where the local material for road-building
was poor and the difficulty of maintaining a surface
suitable to heavy traffic was great. The system should
prove particularly valuable on long hills and, indeed,
a suggestion of its utility is found in the fact that
on the old coaching roads in Europe, stone paved
trackways were sometimes laid on steep hills on which
the traffic was heavy, with a view to reducing tractive
resistance.

el A —A— e
METEOROLOGICAL OBSERVATORIES AT SEA.

At the St. Petersburg meeting of the International
Commission on Scientific Aeronautics, reports were re-
ceived of progress in a new field which, in the opinion
of the commission, will in futureattract much attention.

At the first meeting of the commission in Strasburg,
in 1898, Prof. Rotch, director of the Blue Hill Observa-
tory, near Boston, pointed out the pressing need of
observations of the higher strata of the atmosphere
over the ocean which covers two-thirds of the globe.
Councilor Assmann, director of the Prussian aeronauti-
cal observatory in Berlin, took up the idea, and his as-
sistant, Prof. Berson, elaborated, with Rotch, the plan
of an expedition to make observations on the Atlantic,
but the plan was not carried out owing to lack of funds
and the impossibility of securing a vessel.

Prof. Hergesell, chief of the Alsace-Lorraine weather
service, was the first to use kites to carry self-register-
ing instruments aloft over the water. His first experi-
ments, on the Lake of Constance in 1900, were fol-
lowed by some very successful ones made by Berson
and Elias on a trip to the North Cape.

Last year Teisserenc de Bort, well known through
his extensive observations by means of kites and cap-
tive balloons at Trappes, near Paris, erected an observa-
tory at Viborg on the northern point of Jutland, a site
virtually oceanic, though selected chiefly because it
lies in a main track of atmospheric low pressures.

But it was reserved for Prof. Hergesell to institute
a series of systematic observations at sea. Last spring
he succeeded in interesting Prince Albert of Monaco in
the subject. In April, in the Mediterranean, eleven
kite ascensions were made with the aid of the deep-sea
sounding apparatus on board the Prince’s yacht, and
the following positive data were obtained:

In anticyclones (high pressures) the vertical distri-
bution of temperature differed from the normal distri-
bution over land areas, but the data are not sufficient
to establish the law of variation. The velocity of the
wind decreased very rapidly with increasing elevation
and an almost perfect calm was found at a height of a
few hundred meters. In cyclones (low pressures) the
conditions were found to be the same as on land.

Off the Corsican coast regularly alternating land and
sea breezes facilitated the ascensions, but here, also, a
sudden lull was observed at a height of 200 meters.
Off the northern point of Corsica atmospheric eddies
caused the pull of the kite to fluctuate between 0 and
80 kilogrammes and the kites were often carried away
by gusts.

The success of this experimental series induced the
Prince of Monaco to equip his yacht with a complete
kite-ﬂying outfit and to undertake an Atlantic cruise
in Jul§. In the interim the yacht, with the Prince and
Prof. Hergesell aboard, visited the Kiel regatta, where
the German Emperor became so greatly interested in
the experiments that he had the “Hohenzollern” and the
‘“Sleipner” equipped with kite-flying apparatus for their
northern cruise.

The Atlantic cruise of the ‘“Alice,” the Prince of
Monaco’s yacht, extended from the latitude of Oporto
southwardly to the Canaries, and occupied four weeks.
The kite frequently rose higher than 2,500 meters and
once as high as 4,510 meters. After Hergesell’s depart-
ure the Prince continued the experiments and attained
a height of 6,000 meters. In the latitude of Gibraltar
the trade-wind was observed as a uniform eddyless
northeast wind of 6 or 7 meters per second, accom-
panied by the characteristic trade-wind clouds, elongat-
ed cumuli. Above 500 meters there was a sudden lull
to two or three meters per second. The kite was al-
lowed to lie upon the uniform lower wind as on a
cushion while a great length of line was paid out.
Then by hauling in rapidly the kite could be sent very
high. The anti-trade which, according to earlier ob-
servations at Teneriffe, blows strongly from the south-
east at great elevations, was not found up to the
height of 4,510 meters, but a slight easterly breeze re-
placed the strong northeast wind observed below.
In the moist lower strata the temperature was found
to decrease by 0.5 deg. C. for each 100 meters of ascent.
At a height of 500 meters a layer of almost uniform
temperature, 1,100 meters thick, was met. Above this,
again, there was a decrease of 1 deg. C. for each 100
meters rise. The relative humidity was found nearly
constant at 75 to 80 per cent in the zone of the trades.
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whence it fell abruptly to a mearly constant value of
about 30 per cent.

These interesting results, of course, must be con-
firmed and extended by further observations. As many
ocean stations as possible should be established and
connected with land stations by wireless telegraphy.
In view of the cost, such stations are not likely soon
to be too numerous.

Regular observations on the Lake of Constance are,
however, assured. Prof. Hergesell continues his exper-
iments there on the days fixed upon for simultaneous
international observations (usually the first Thursday
of each month), and at his instigation the local and
imperial governments have agreed to take up and ex-
tend the work. _

But observations at sea are more important, and it
is gratifying to note that the Hamburg-American and
North German Lloyd companies have consented to per-
mit kite observations to be taken, in future, aboard
their vessels. A Spanish transatlantic line is said to
have given similar permission. It is impossible to pre-
dict the result of the extension of such observations
over the ocean, but it seems certain that the basis of
weather ‘“probabilities” would be vastly improved
thereby.

WILL ‘‘ LIGHTWOOD »” DISPLACE THE LONG-LEAF PINE
IN TURPENTINE DISTILLATION ?
BY THOMAS AKTHUR SMOOT.

The days of the prestige of the long-leaf pine are
gone. Time was when it was king in the South. Our
geographies used to tell of the supremacy of North
Carolina in the production of naval stores, whence
came the name, “Tar Heel State.” The schoolboy was
proud of the distinction, and little dreamed that only
the appellation of his State would remain, while the
pre-eminence for the products would soon be claimed
by more southerly States in rapid succession. But
such was the case. Not many years passed before
South Carolina was first, then followed Georgia, while
Florida is now chief in the production of “tar, pitch,
and turpentine,” though the yearly output in Alabama,
Louisiana, and Mississippi is large. Along with this
receding line of the virgin long-leaf, rapidly drawing
in about the Gulf of Mexico, the turpentine worker,
with his squad of negro employes, is intimately linked.
First he had his headquarters in Wilmington, then
Charleston, later Savannah, while now his billheads
bear the mark of Jacksonville. He has made money,
this migratory man of the pine forests, but now he
shakes his head sadly, saying, “It’ll all soon be gone,”
referring to the rosin upon which he is so dependent.
The passing of this great industry, with its little army
of hardy toilers, reminds us of the sad vanishing of
the Indian tribes before the whites. The turpentine
workers left behind them the blazed forests, whitening
unto their death. Many died from being so unmerci-
fully drained of their sap, otHers fell by the wood-
man’s ax, all, in one way or another, melted away.
Great areas of timbered lands have been bought up by
the corporations, until now no considerable amount of
pine forestremains in individual hands. These forests
of timber have been, or are now being, literally mowed
down by the woodman, and not many years after the
turpentine man has been stopped by the Gulf, the lum-
berman will be compelled to lay down his ax and
saw on the same shores.

What will the next generation do for lumber with
which to build their houses? It does look as though
some steps ought to be taken to protect our descend-
ants against a timber famine. Selfishly speaking, they
will have to do as we have done—shift for themselves,
and adjust themselves to such conditions as confront
them. We, who are using the lumber from sapped
trees now, are building houses that our fathers would
have considered scarcely worth putting up. They used
nothing but the best heart lumber, from the pure
virgin pine. All is changed to-day, and the builder of
a house is glad to get any sort of material, the white-
streaked and knotty sorts being the order of the day.
But when even the drained and exhausted long-leaf of
to-day is gone, what? Why, the people will have to
use the short-leaf, which will always abound in the
Southern States. All that it requires, to be abundant,
is to let it alone. Throw out an old field as worthless
for farming purposes, and in twenty-five years you
will have a short-leaf pine forest, which will make
some kind of lumber. It will be white and soft and
knotty, but our descendants will by that time have
discovered paints and other preservatives that will pro-
tect it, so that the world will go merrily on, in bliss-
ful ignorance of the stately, handsome, and more de-
sirable long-leaf that once was.

The resinous products of the long-leaf pine, however,
are what the outside world has been most interested in,
and has most needed and used. Tar, pitch, and tur-
pentine are necessary to the commercial world. Whence
can these necessities be supplied, when the trees that
now furnish them are gone? The answer is, from the
very stumps of the pine trees that once flourished,
and from the lightwood knots and fat pine trunks that
lie-strewn all over the pine forests, or the areas where
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once the forests grew. This lightwood will keep for an
indefinite length of time, and as long as it lasts, the
needs of the world for the commodities under discus-
sion will be supplied. Throughout the Southern States,
there is just springing up a new and most interesting
industry—that of the extraction of the resinous sub-
stances from this lightwood. Being in its incipiency,
the industry has not yet gotten the full confidence of
the public, nor has it been developed to that state of
perfection to which it will be brought with a few years
of experience.

The old process of making turpentine is well knowun,
consisting in placing the crude rosin in a copper retort
and evaporatfng it by slow fires. The vapors thus pro-
duced, when collected in the condenser, form the pure
commercial spirits turpentine, while tar and othsr
valuable by-products are found in the residue. The
new process of extracting these products from the
lightwood itself consists in putting the wood, say two
cords at a time, into a great iron retort, into which
open several steam pipes. The steam is then injected
into the retort, where, kept under a temperature of
from 200 to 212 degrees, the fat pine gradually yields
its resinous contents. These are all collected in a
condenser, just as the vapors in the ordinary still. But
the result is a heterogeneous mass, containing turpen-
tine, tar, and the numerous by-products. In order to
get the separate products, this whole mass is now
placed in a copper retort, similar to that used in dis-
tilling the pure rosin, and is evaporated in like man-
ner to it. The final products are wood spirits, turpen-
tine, tar, and by-products almost too numerous 10 men-
tion. These by-products deserve special notice. Sev-
eral of them, the most abundant in quantity, are util-
ized in mixing certain paints, in which there is no
danger of marring the colors. A number of others are
being used for medicinal purposes. The great difficulty
in their use lies, not in the production of them, for it
is well known that this hydrocarbon series may be car-
ried on to an almost unlimited extent; but it is in their
unstable nature that the trouble rests. What they are
to-day, they may not be toomorrow. Notwithstanding
this instability, they are being tightly boitled to pre-
vent as far as possible their breaking up, and are being
sold in considerable quantities by some factories. Fur-
thermore, the most skilled chemists are constantly
working toward methods of increasing their stability.

It is quite natural that the introduction of the new
by-products should be met with opposition. The turpen-
tine was first attacked because of its yellow color.
The lightwood factory’s chemist immediately went to
work and discovered a means of making it clear. Next,
it was claimed that the turpentine was little more
than wood alcohol, but that idea was successfully
routed. The present ground of attack is upon the
asserted inferior specific gravity of the wood spirits
turpentine, and this claim is now being vigorously
assailed by the opposition.

RADIO-ACTIVE MINERALS,

Among the principal radio-active minerals may be
mentioned thorite and orangite. Both of them have
been examined by M. Curie. These two minerals are
analogous as regards their chemical composition, but
they are distinguished from each other by their ex-
terior aspect and the different amounts of thorium
which they contain. As to thorite, it is a hydrated sili-
cate of thorium which contains about 60 per cent of
oxide accompanied by a great number of bodies, among
which are oxides of iron, manganese, calcium, uranium,
magnesium, and lead, with potassium and sodium com-
pounds and stannic acid. This mineral is obtained
principally in the neighborhood of Brevig, Norway.
In the natural state the thorite is found in the form
of amorphous masses whose color varies from chestnut
brown to blackish brown. It is found but rarely in
the crystallized state; in this case it occurs in dode-
cahedral crystals. In general the thorite which occurs
in Norway has a resinous luster and a conchoidal frac-
ture. When reduced to thin plates it is translucent
and sometimes even transparent. Its density varies
from 46 to 4.8 and its hardness is 4.5. The main char-
acteristics which enable it to be distinguished are in
the first place its color, then its density and hardness.
Some additional tests are also needed. When heated,
it gives off water vapor. On treating with hydrochloric
acid it is attacked, and forms a jelly-like mass. Sul-
phuric acid dissolves it when hot, even after calcina-
tion. It is only fused with difficulty by the blowpipe.
‘When melted in a borax drop at the end of a platinum
wire it gives an orange-yellow mass which becomes
grayish upon cooling. A little nitrate of potash added
to the melted drop allows the orcnge tint to remain
even after cooling. It is in one of the specimens found
at Brevig that Berzelius discovered thorium in 1828.
Mme. Curie examined a great number of specimens of
thorite. *The following figures show the radio-activities
of these different specimens, taking metallic uranium
as unity. Uranium, 1.0; thorite from Lovo, Sweden,
0.58; different thorites, 0.04, 0.13, 0.57, 0.62. These de-
terminations Were made with an electrometer method
which is very precise. It consists in measuring the
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current which passes in a condenscr formed of two
plates, on the lower of which is placed the test sub-
stance.

The second mineral, orangite, is a variety of thorite.
It always accompanies the latter, and it is also found
at Brevig, Norway. However, its color is different. It
is either orange-yellow or orange-brown. Iis propor-
tion of oxide of thorium varies from 70 to 75 per cent.
Its density is 54. The distinctive characteristics of
this mineral are the same as for thorite. As the min-
eral is richer in thorium it is also more active, and
some samples which were found showed a relatively
bigh activity. The result of a certain number of meas-
urements, taking uranium as unity, gives the values
0.87, 0.68, 0.99, and 1.10.

SCIENCE NOTES.

The annual report of the Paris Observatory for 1903
deals with a number of researches of special interest.
The seventh section of the Atlas of the Moon has ap-
peared, containing seven plates which seem the mest
successful yet issued, and in some respects to show a
considerable advance over the best views of the moon
obtained by the eye at the telescope. With respect
to the Astrographic Chart, eleven plates have been
passed as satisfactory, and thirty-five charts containing
the triple images of 47,300 stars have been distributed.
It is hoped that the second volume of the Photographic
Catalogue will appear by the end of the current year.
The determination of the solar parallax from the pho-
tographic observations of Eros is advancing toward
completion. Of standard stars 1,661 meridian observa-
tions have been made, and 10,858 photographic obser-
varions of comparison stars, of standard stars, and of
stars near the path of Eros. Three important re-
searches based upon new methods are included in ihe
programme for the future work of the observatory:
the first relates to the determination of latitude and
of its variations; the second is for the precise deter-
mination of the constant of aherrvaiion, two portisns of
the sky, distant 90 deg., being presented in the field of
the instrument at the same moment by means of a
double mirror; and the third relates 1e the employment
of M. Lippmann’s photographic object-glass in meridian
observations.

Messrs. Charabot and Herbert give an account of
their researches upon the successive states of vegetable
matter in a paper recently presented to ihe Académie
des Sciences. In studying the distribution of the odor-
iferous components in the mandarine and the bitter
orange, Charabot and IT.alone previously observed that
the essence contained in the stem is less soluble than
that which the leaf contains, especially in the case of
the older growths. These conditions of relative solu-
bility in which the odoriferous matter is found in the
different parts of the plant may hold good only for
such products, or these conditions, on the other hand,
might be a general rule for the distribution of vegetable
matter. This is the question which the experimenters
set themselves to solve in the present case. Their re-
searches, made by special operative methods, bore upon
the basilic (Ocymum basilicum) the mandarine (Citrus
madurensis) and the bitter orange (Citrus dbigardia).
They showed that if the organs are sufficiently devel-
oped, it is the leaf which has the greater proportion of
soluble matter, both organic and mineral. On the con-
trary the proportion of these matters is a minimum in
the root. In general, during the development of an
organ the proportion of soluble substance is lowered,
but it does not seem to vary to a great extent in the
leaf, where it continues to predominate in a constantly
increasing degree. The authors reach the conclusion
that the difference in solubility between the leaf and
stem matter is of the same order and varies in the same
way as the difference in solubility between the essences
extracted from each, according to Charabot and Lalone.
The root and stem are formed of less soluble matter.
In the leaf the solubility of the organic substances con-
sidered, as well as of the total matter, does not under-
go any great variation, after a certain epoch of growth.
In the case of the leaf, it is no doubt the phenomenon
of assimilation which keeps the equilibrium as regards
the organic matter. When a given substance changes
in character and becomes insoluble or else leaves the
leaf to enter another organ of the plant, this same
substance re-appears on account of a continuous chloro-
phyllian work. In the stem it seems that the diminu-
tion of the solubility of the organic matter is due to the
formation of less soluble compounds or a migration of
soluble compounds toward organs which are in process
of formation, especially in the case of inflorescence,
where a specially important work goes on. To the ob-
servation that the soluble matter is less in the stem
than in the leaf must be added the fact that the pro-
portion of water in the former undergoes a greater
diminution than in the latter, between the two periods
of growth we are considering. The osmotic pressure
would tend to increase in the stem and thus cause an
exodus of soluble matter toward the inflorescence,
which has a large proportion of water.
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