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MODELS IN AUSTRIAN SECTION
OF THE PARIS EXPOSITION.
In the civil engineering section

of the Paris Exposition are to be

seen a number of models show-
ing the public works which have
been carried out in different
eountries of Europe. The Aus-
trian exhibit contains two mod-
els of this kind, whichillustrate

a series of improvements lately

inaugurated in Vienna. The first

of these is the Metropolitan

Railway system, which is now

practically finished. Forseveral

years the need of a rapid transit
system was felt in that city, and

a number of projects were stu-

died. The Emperor Francis Jo-

seph, in his annual discourse of

1891, expressed the wish that the

affair might be carried out in

the near future. This led, in
fact, to active preparations on
the part of the government. The
idea of the Metropolitan was not
only that of transportation with-

in the city limits, but also to make connection with the
suburbs, even those at some distance; it was to be
used for freight transportation and to supply the city
Wi ith this in view, the work was car-

with provisions.
ried out on a large scale. The line is double
track throughout, with an extensive signal
system. Two large main stations have been
erected ; the first of these is at Heiligstadt,
on the Francis-Joseph line, and the second
at Hiitteldorf-Hacking, on the West line.
The system includes four different sections,
which have a total of about 16 miles. The
first is a suburban line which passes from
Heiligstadt to the western part of the city
and thence to the suburbs. The Belt line,
the second, runs parallel to the first as far
as Nussdorf, then skirts the city to Gump-
endorf, joining the lines of the Vienna valley
and that of Vienna-Trieste. The third sec-
tion, that of the Vienna valley, leaves from
Htirteldorf and follows the river to the Cus-
tom House, with a junction to the Prater-
stem Place; it makes connection with the
Vienna-Warsaw and other main lines. The
last section is that of the Danube Canal,
starting from the Custom House station ; it
follows the canal to Heiligstadt, with a
branch line to the Belt railroad. The first
three of these lines are now completed and
the fourth is to be finished next year.  The
construetion was carried out with great diffi-
culty and expense, owing to thc nature of
the ground to be passed over and the neces-
sity of satisfying the different conflicting in-
terests, but the work of the first three lines
was finished in
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MODEL OF LOCOMOTIVE USED ON VIENNA METROPOLITAN

laid out under conditiong which differ considerably
from those of a main line; the grades reach two percent
and the stations are very near:together.
‘'sary to provide heavy locomotives, having -great trac-

SCLAMNY

ROAD.

It is neces- is used.

A VIEW OF THE CAR.
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tive power, sufficient adherence
and capable of going around
sharp corners. As will be noted
the locomotive has three pairs
of driving wheels and a front
and rear truck ; it hasno tender,
the supplies being carried upon
the locomotive ; its design is in
general that of a modern type
of European heavy locomotive,
with all the recent improve-
ments. In order to decide what
kind of train it was best to use,
the committee examined the sys-
tems in use at present in Berlin,
London, Liverpool and New
York, and eame to the conclu-
sion that the cars used on the
New York Elevated present the
greatest advantages, the stops
being but fifteen seconds, while
at Berlin and London, where
compartment cars are used, the
stops are thirty seconds. Aec-
cordingly the American type of
car was adopted. The train is
made as short as possible, the

first-class cars being suppressed. A system of vacuum
brakes, manufactured by Hardy Brothers, of Vienna,

The trains run from 5:00 A. M. to 11:00 P. M.,

and when the system is entirely finished, the interval

between trains will be from 3 to 6 minutes,
with 12 minutes on the Belt line.

The erection of the various stations of the
road was carried out in consultation with
one of the leading architects of Vienna, M.
Otto Wagner. Besides the two main depots
of Hiitteldorf and Heiligstadt and that of
the Custom House, are those of Gersthof,
Hernals and Ottakring, for passengers, and
that of Michelbeuern for market products.
There are numerous way-stations upon all
the lines. At the main stations five or six
platforms are provided, one for each line;
they are joined by underground passages in
most cases. For the lines below the level,
the superstructure is relatively light, and
contains only the different offices; for the
overhead lines a structure of much larger
size is erected.

CONEY ISLAND'S CENTRIFUGAL RAILWAY.

That discoveries and inventions of great
scientific importance are often applied to the
purpose of contributing to the pleasure of
the amusement-seeking public is proved
clearly enough by the mechanical toys and
scientific curiosities sold in the shops of our
large cities. One of the most remarkable of
such applications of scientific methods, re-
markable chiefly for the size of the appar-
atus employed and for the curious phenome-
non presented,

the beginning
of 1897. Ae-
cording to the
configuration
of the ground
to be passed
over, the line
is in some
places elevat-
ed, and in
others it runs
in a tunnel or
cut. The ele-
vated portions
a r e generally
supported up-
on a viaduet,
and it is only
in a few places
in the outlying
districts where
it runs on an
e bankment.
O ver certain
w id e streets
metal bridges
have been con-
structed; these
are Dballasted
to deaden the
sound.

In the illus-
tration will be
seen a well-exe-
cuted model of
the locomotive
and train used
on’ the Metro-
politan. The
road has been

THE BOYTON
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CENTRIFUGAL RAILWAY, SHOWING THE

CAR AT THE HIGHEST POINT

is to be found
in the Boyton
centrifugal
railway, which
has been add-
ed to the at-
tractions of
Coney Island.
It can be safe-
ly said that
those who
have ridden in
one of the cars
of this odd
road of Boy-
ton’s have been
very strongly
ircpressed with
t h e meaning
of the term
‘‘centrifugal
force.”

The railway
consists of an
elevatedinclin-
ed track curv-
ing npward
and downward
near its middle
to form anoval
loop, the verti-
cal or major
axis of which
is 24 feet long
and the hori-
zontal or minor
axis 20 feet
long. Thecars
used are 6 feet.
long by 3 feet

OF THE LOOP.
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wide, and are supported by twodriving wheels 1 footin
diawmeter, arranged in tandewm to run upon a single een-
tral rail on the upper surface of the ties. Four auxiliary
wheels 6 inches in diawmeter, ranning upon two rails
gecured to the under surface of the ties, are also em-
ployed. When in motion a car retains the upright po-
gition exactly as would a bicycle, the auxiliary wheels
being used only to steady the car when the velocity is
very small.

The highest point of the railway is 35 feet from the
ground ; and between this point and the beginning of
the oval loop is a stretch of track 75 feetin length.
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CROSS SECTION OF THE TRACK.
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The car is hauled up by a cable to the point of maxi-
mum elevation and is then cut loose. With a con-
stantly accelerating speed it plunges down the incline
of 75 feet, dropping a distance of ncarly 35 feet in this
brief interval, whirls around the loop, and reaches the
station after running up a heavy grade, whereby its
speed is considerably reduced. So great is the velocity
of the car when it reaches the end of its downward
plunge of 75 feet, that, at the highest point of the
oval, it is held against the track in opposition to the
force of gravity, by the.centrifugal force alone. If a
bucket of water be swung around at arm’s length not
a drop will be lost, provided the motion be swift
enougzh. And the passengers in the car can no more
fall headlong from their seats than the water in the
whirling bucket.

The six-inch auxiliary wheels running on the under
rails would prevent the car fromm falling when it
reached the top of the oval. But such an acecident,
even without the auxiliary wheels, could hardly ocecur,
since the centrifugal force is always greater than that
of gravitation. ) '

A representative of the SCIENTIFIC AMERICAN who
rode in the car stated that although a chain was
stretched across his body while seated in the car to
hold him in, in case of accident, at no time dur-
ing the ride was he brought in contact with the chain,
but that at all tines he felt himnself held firmiy in the
seat by centrifugal force alone.

The ¢ Deutschland? Again Breaks the Eastward
Record.

Each sucecessive trip of the ** Deutschland ” seemws to
carry with it a new record. The wmost memorable
ocean voyage, so far as speed is concerned, was that of
the ‘' Deutschland”™ and the * Kaiser Wilhehn der
Grosse,” which left New-York September 4, in close
company, and for a considerable portion of their
voyage were in plain sight of each other. Although
it was not a race in name, it was in fact. The
* Kaiser Willieln der Grosse * left an hour earlier than
the * Deutschland,” and the latter overhauled and
passed her, and made a record passage of five days
seven hours and thirty-eight minutes, the average
speed being 23 36 knots, and she would probably have
done better had it not been for the fact that in the
first day’s run there was a moderate sea and a slight
fog. The succeeding days she logged 535, 540, 549. 545,
and 306 knots. The ‘ Deutschland” beat the ‘‘ Kaiser
Wilhelw der Grosse” by five hours and twenty-seven
minutes between the Sandy Hook lightship and the
Lizard. The previous record of the ‘ Deutschland ”
was five days eleven hours and forty-five minutes,
consequently the eastward transatlantic record was
lowered by four hours and seven minutes.

THE Princess of Wales has presented to thé London
Hospital the wonderful apparatus which has been em-
ployed in Copenhagen for the cure of certain intract-
able skin diseases by means of light. As is well known,
it is the chewmical rays—the blue. violet, and ultra-vio-
let—which exert this curious beneficial effect. To use
the apparatus the patients simply lie on couches, while
the light of the sun, or, failing that, the ravs from an
electric arc lawmp, are focused upon the affected part
of the skin. To obviate the heat which is always gen-
erated by focusing the sun’s rays in this manner, the
rays undergo concentration and cooling by means of a
curious ‘‘reversed telescope.” The rock crystal lenses,
which are impervious to heat rays, inclose a coluwmn
of distilled water. The patient is submitted to this
treatinent for about an hour at a time, but the
treatment being quite painless, not the slightest incon-
venience is experienced, and the operation has been
proved to be eminently successful.

KHARI ueckshiglds are now worn in sunny weather
by the London police foree.
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COLOR SCREEN FOR TELEEBCOPES,

The color screen for improving the definiti~a of re-
fracting telescopes, recently invented by -Prof. 1. J. J.
See and Mr. George H. Peters at the United States
Naval Observatory, has already led to discoveries of
the highest interest. This apparatus consists of a
small cell containing fluid through which the light of
the stars passes in reaching the eye. The cell is at-
tached to the eyepiece of the telescope, as shown in
the figure.

The fluid used in the cell is deadly poisonous, and so
corrosive that if a drop of it were to get into the eye,
total blindness would follow. The scientists use the
following mixtures, each of which has its advantages:

1. Bichromate of potash, dissolved in water, which
is a brownish solution. This removes the blue halo
which usually surrounds the stars, but allows the out-
standing halo of reddish light to pass through. This
fluid performs very well on most of the stars and the
bluish planets, but does not act so perfectly on reddish
objects.

2. Picrie acid and chloride of copper in water, which
has an intensely green appearance. This solution re-
moves the blue rays, and also the red ones, very per-
fectly, while the green and the yellow are transmitted
as if the fluid were perfectly transpdarent. This is the
best combination yet made and yields splendid re-
sults.

3. Chromate of potash dissolved in water; this is
very good for most objects, but it has not yet been
used so much as No. 2.

4. Chromic acid dissolved in water, an intensely red
solution, which removes all the violet, blue, and most
of the green rays, but transwmits the yellow-green, yel-
low, orange, and red. This fluid is of especial use in
the study of Mars, and shows the canals beautifully
sharp. The canals are usually of greenish or bluish
color, and when viewed through the color secreen, filled
with chrowic acid, appear as dark lines on a yellow or
reddish background.

Prof. See has only begun his work on Mars, but it
will be continued through the coming opposition of
the planet in February next, and doubtless some im-
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EYE-PIECE

The illustration gives a vertical section of the cell; ¢ is the aperture for thd
eye; @ and b the two parallel planes of glass confining the fluid; g the
ring of glass upon which the plates rest; h thin rings ot rubber in-
serted to make the joint tight; f two small holes in the ring of glass,
by which the cell can be filled after the caee is screwed down with the
metal cap ; ¢ is the head of the eyepiece, and d a brass collar holding
the cell on to the eyepiece.

portant additions will be made to our knowledge of
Mars, which of late has attracted so much attention.

All these researches on the color screen grew out of
Prof. See’s discovery, October 10, 1899, of some faint
belts on Neptune, when the atmosphere about Wash-
ington happened to be quite smoky from West Vir-
ginia forest fires, and the smnoke of the sky cut off the
blue light like a color screen in the tailpiece of the tel-
escope. It then occurred to him to construct an artificial
cell which would reproduce the condition which aceci-
dentally arose from the smmoke in the air, and he and
Mr. George H. Peters then constructed the first color
screen ever applied to a telescope. The color screen
removes the blue halo about the planets and allows
the astronomer to measure the diameters more accu-
rately ‘than has hitherto been posstible. Prof. See has
been hard at work all spring and summer-on the dia-
meters of the planets and satellites, and already has re-
sults which will add no little to the fame of the Gov-
ernment Observatory. The diameter of Neptune has
been found by previous astronomers to be about 35,000
miles ; the measures made with the great equatorial of
the Naval Observatory indicate that the real diaweter
is nearly 8.000 miles smaller, or 27,190 miles.

In the case of Uranus the diameter is diminished
from 34000 miles to about 28,500 miles. Saturn has
his diameter diminished over 1200 miles; while that
of Jupiter is reduced sowe 300 miles.

Venus has been subjected to elaborate investigation,
and the diameter found to be 7.553 miles, with an un-
certainty of only ten miles.

This is probably the most exact determination of the
diameter of a planet ever made, except that of the
earth, which is found by geodetic measurement within
about a quarter of a mile; and shows what future in-
vestigation with color screens will do for exact astro-
nomical measurewment.

In the case of Mercury, Prof. See finds a diawmeter of
only 3,460 miles, which is about 8§70 miles smaller than
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the received value. This indicates that the planet
nearest the sun’ is in reality very little larger than our
moon, which it resembles in many respects.

This new determination of the diameter of Mercury
has led Prof. See to adopt a new value for the mass of
this planet which has heretofore been in great doubt
awmong astronowners. The Government astronower
thinks he has new evidence that the mass of Mercury
is one fifteen-millionth that of the sun, which is only
one-half that generally used among scientists.

A Simple Photographic Printing Paper Formula.

A photographic printing paper which closely resein-
bles platinotype has been recently used in Belgium.
To prepare the sensitizing solution, the following form-
ula is used :

K270 2P .100 parts,
Ferric oxalate.....ccvveiiiniiee ceiiiinnnns TRTTIRPR PP L
OxaliC 8CIA.svu v vniiiinnisvnnien senneee san.. ceees 20
Nitrate silver... vooeceviiviiiniianss P teeees .. 8 0%

These proportions should be kept as indicated : if, for
instance, wore than three parts of nitrate of silver is
used, the image will lack detail in the shadows and the
half-tints will be wanting. The printing of the paper
is carried out in the same way as for platinum paper ;
that is, until the image is well distinguished upon the
sensitive surface. After printing, the paper is placed
in a developing bath composed as follows:

Water.coeeieeeeacanns seees v voe es. teeee teereciaaianes 100 purts.
Borax......... eentheraiiasiateanaianan eerieecieraaaas 6
Tartrate of soda..... ...... e ieegeeectssetsetanteass vons 6

The ingredients are dissolved, and a few drops of a
20 per cent solution of bichromate of potash are added ;
if more bichromate is used, the inage will be hard and
full of contrast ; and if less, the immage will be gray and
feeble. A certain latitude is thus obtained. and nega-
tives of different intensity may be provided for. After
developwent, which lasts five or six minutes, the prints
are washed for a few minutes in running water and
then toned in the following bath :

Water....oooivenrecce vannes teres.esssscsscacanns oe01,000 parts,
Chloroplatinite of potassim ...ceveesecncaeeas tereenes 1 »
Chloride of sodium. ... «eeeeeen. ves se csccvses ssecvses 17 %
Citric 8CHA . .. ovvivevreiiiiins or veeniennniissnnncaaes 10 *

The prints are placed in the bath until they have
reached the desired intensity. They are then fixed in
a two per cent solution of awmmonia; the fixing lasts
about ten minutes, after which the prints are well
washed as usual.

e e -———
‘The Yellow Invasion,

From time to time our French contemporary, Le
_Monde Illustré, devotes an entire number to such sub-
jects us a hypothetical war, in which the Chauvinistic
tendency of the French press to magnify the deeds of
their countrymen is very manifest. The issue of Au-
gust 25 is given up entirely to ** La Chine et 'Europe
en lan 2,000,” by that versatile writer, M. Henri de
Noussanne. Such fictions as these, wliile not particu-
larly novel at the present time, are quite suggestive,
especially as we are now actually menaced by the
yellow peril. The author goes on to desecribe how the
ewmpire of China waxes strong under Japanese leader-
ship in the year 2,000. A quarrel finally arises and the
European ambassadors retire ; there is discord between
the Powers, and soine torpedoes are exploded in Hong
Kong Harbor. The result is the commencement of war
on the largest possible scale. The success of the
Chinese is immediate, and European women and chil-
dren are sold as slaves. The most formidable naval
battle in history follows, and the Chinese march upon
Russia as an objective point. Siberia is conquered ;
the Chinese win a battle at Moscow, and all Europe
has a panic, and, finally, Germany is occupied. Then
follows an account of a thrilling battle on the Rhine.
Atmospheric electricity is put into service by the
European artillerists, science thus coming to the rescue
of the overwhehned Europeans, causing the Chinese to
flee. The Chinese troops were immediately set upon
by the remains of the armies of the allies, their com-
munications were cut, and for six months Germany,
Austria, and Asiatic Russia were inundated with the
dead and dying Chinese. A great naval battle also
takes place, in which the maritime power of the
Chinese was broken. Japan was definitely separated
froy China. Europe organized for the universal wel-
fare and took for its device that of industrious Bel-
giuw, ‘‘ L'Union fait la force.”

V-

The Benzine Risk,

In most printing offices benzine is used to wash the
ink from type. Soiue weeks age a boy in such an office,
while handling a ean of benzine, set it dowr wirh un-
usual force, causing soie of the benzine to fly out ; it
fell on a gas stove, and this resulted in serious dainage
to the printing office, but fortunately no one was in-
jured. It is surprising that more aceidents of this
nature do not ocecur. With the use of such an inflam-
mable and explosive suhstance as benzine the greatest
precantion should be used, and in no case should any
benzine or naphtha be used” for cleaning or other pur-
poses in a room whieh has any light or fire, except, of
course, the-electria light.
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