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wide, and are supported by two driving wbeels 1 foot in 
diameter, arranged in tandem to rUl� upon a single cen­
tral rail on the upper surface of the ties. Four auxiliary 
wheels 6 inches in diameter, running upon two rails 
secured to the under surface of the ties, are also em· 
ployed. When in motion Rcar retainlS the upright po­
sition 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 thit! point and the beginning of 
the oval loop is a stretch of track 75 feet in length. 
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CROSS SECTION OF THE TRACK. 

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 nearly 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 hi�hest point of the 
oval, it is held against the track in opposition to the 
for(le 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 
enough. 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 undel' 
rails would prevent the car froln falling when it 
reached the top of the oval. But such an accident, 
even without the auxiliary wheels. could hardly occur, 
since the centrifugal force is al ways greater than that 
of gravitation. 

A reoresentative of the SCIENTIFIC AMERICAN who 
rode j-n 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 times he felt himself held firmiy in the 
seat by centrifugal force alone. 

. .  , .  

The "Deutschland" Again Br eaks the Eastward 
Record. 

Each successive trip of the" Deutschland" seems to 
carry with it a new record. The most memor able 
ocean voyage, so far as speed is concerned, was that of 
the ., Deutschland " and the .. Kaiser Wilhehn der 
Grosse," which left New· Y OI'k September 4, in close 
company, and for a considerable portion of their 
voyage were in plain sight of each other. Although 
iL was not a race in name, it was in fact. The 
.. Kaiser Wilhelm der Grosse" left an bour 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 sU(lceeding days she logged 535, 540, 549. 545, 
and 306 knots. The" Deutschland" beat the" Kaiser 
Wilhelm der Grosse" by five hours and twenty-seven 
minutes between the Sandy Hook lightship and the 
Lizard. The previous record of the "D�utschland" 
was five days eleven hours and forty-five minutes, 
consequently the eastward transatlantic record was 
lowered by four hours and seven minutes. 

• ••• • 

THE PrinGess of WaIfS has presented to the London 
Hospital the wondel'ful apparatus which has been em­
ployed in Copenhagen for the cure of ('ertain intract­
able skin diseases by means of light. As is well known, 
it is the chemical 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 ra�'s from an 
electric arc lamp, 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 
curiuus .. I'e versed telescope." The rock crystal lenses, 
which are impervious to heat rays, inclose a column 
of dis�illed water. The patient is submitted to this 
treatment for about an hour at a time, but the 
tl'eatment being quite painless, not the slightest incon­
v;nience is experienced, and the operation has been 
proved to' be eminently successful. 

• • •• • 

KHAKI neckshi�lds are now worn in sunny weather 
by tbe London police foree. 

COLOR SCREEN FOR TELESCOPES. 
The color screen for improving the definit!"D of te­

fracting telescopes, recently invented by ·Prof. '1'. J. J. 
See and Mr. George H. Peters at the Onited 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 pohsonous, 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 l'eddish light to pas!;! through. This 
fluid performs very willi on m()st of the stars and the 
bluish planets, but does not act so perfectly on reddish 
objects. 

2. Picric acid and chloride of copper in water, which 
has an intensely green appearance. 'rhis 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 transparent. 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 transmits the yellow-green, yel­
low, orange, and red. This fluid is of especial use in 
the study of Mars, and shows the canals beautifully 
IShal·p. The ca'nals are usually of greenish or bluish 
color, and when viewed through the color screen, filled 
with chromic add, 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 corning opposition of 
the planet in February l1ext, and doubtless some im-

EYE-PIECE 

The Illustration gives a vertical section of the cell; 6 Is the aperture for th� 
eye; a and b the two parallel p1an€8 of glass conlining the 1lllid; fJ the 
ring of glass upon which the plates r.est; h thin rings of rubber in­
serted to make the joint til!;ht; f two small holes in the ring of'glass, 
by which the cell can be filled after the case is screwed down with the 
metal cap; e 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 fire�, and the smoke 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 acci­
dentally arose from the smoke in the air, and he and 
Mr. George H. Peters then constructed the first color 
screen ever ap'plied 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 pos�i ble. 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 tu the fame of the Gov­
ernmeut 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 N fI.\'a! Ohservatory indicate that the real diameter 
is nearl�' 8.000 miles smaller, or 27,190 miles. 

In the case of Uranus the dialllE'ter is diminished 
from 34.000 miles to about 28,500 miles. Saturn has 
his riiameter diminished over 1200 miles; while that 
of Jupiter is reduced some 300 miles. 

Venus has been subjE'cted to elahorate investigation, 
and the diametE'r founel 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 measurement . 

In the case.oC Mercury, Prof. See finds a diameter of 
only'2,400 miles, which is about 1170 miles smaller than 

SEPTEMBER 22, 1<)00-

the received value. This indicates thjl.t the planet 
nearest line sun is in !'(i'ality very little larger than out 
moon, which it reseu,Ibtes in many respects. 

This new determination of tbe diameter of Mercury 
has led Prof. See to adopt a new value for the mU88 of 
this planet which has heretofore been in great doubt 
among astronomers. The Government astronomer 
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 Photo graphic Printing Paper Formula. 

A photographic pI'inting paper which closely resem­
bles platinotype has been recently used in Belgium. 
To prepare the sensitizing solution, the fullowing form· 
ula is used: 

Water......... . . • . .  . . •  . . • •  • . •• .......... . . . •  . . • • .  ••• .]00 parts. 

�::� :����.:::::::::::::::::: :.:::::::.�:::::::::::: 1: : 
Nitrate silver... .................................... . .  3 .. 

These proportions should be kept as indicated; if, for 
instance, more than three parts of nitrate of sih'er 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 ..... . ........... ... . . . ..... ..... . . . . . . . . . . .... ]00 paris. 
Borax . . . .. . . . . .... . . . . . . . . . . . . ... . .. . . . . . . . . . . . . . . .. . . . .  6 .. 
'fart1'llle of soda. • • • .  . . . . ... . .... ....... .. ....... ••• . . •• 6 .. 

The ingredients are dissolved, and a few drops of a 
20 per ceut solution of bichromate of potash are added; 
if more bichromate is used, the image will be hard and 
full of contrast; and if less, the image will be gray and 
feeble. A certain latitude is thus obtained. and nega­
tives of different intensi ty may be provided for. Alter 
development, which lasts five or six minute�, the prillts 
are washed for a few minutes in running water and 
then toned in the following bath: 

Water .. . . . . . . . ... .. . . . ......... .. . ........ .... .. . . ... 1,000 parte. 
Chloroplatinite of potassium ..... ......... ... .. ....... 1 .. 

Ohlor ide of sodium.... ........... .. ........ ........ ]1 .. 
Citric acid. . . . . • • • .. .. •• • • .... •. .. ............. ,..... 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 ammonia; the fixing lasts 
about ten minutes, after which the prints are well 
washed as usual. 

. 1. I • 

·.rhe Yellow Invasion. 

From time to time our French contemporary, Le 
,Monde Illustr6, devotes an entire number to such sub· 

jects as a hypothetic1l1 war, in which the Chauvinistic 
tendency of the French press t.o magnify the deeds of 
their countrymen is very manifest. The issue of Au­
gust 25 is given up entirely to .. La Chine et I'Europe 
en I'an 2,000," by that; versatilE' writer. M. Henri de 
Noussanne. Such fictions as these, while not particu­
lariy novel at the present time, are quite sug�estive, 
especially as we are now actually menaced by the 
yellow peril. The author goes on to describe how the 
empire of China waxes strong nnder Japanese leader­
ship in the year 2,000. A quarrel finally arises and the 
European ambassadors retire; there is discord between 
the Powers, and SOlDe 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 conquE'red; 
the ChiI:lese 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 re�cue 
of the overwhehned Europeans, causing the Chinesp to 
flee. The Chinese troops were itnme,liately set upon 
by the relllains of the arlllies of the allies, thE'ir COlli' 
muni('ations were cut, and for six months Germany, 
Aust.ria, and Asiatic Rus�ia were inundated with the 
dead and dying ChinE'se. A great naval battle also 
takes place, in which the maritime power of the 
Chinese was broken. Japan was definitely separated 
from China. Europe organized for the univer�al wei. 
fare and took for its device that of industrious Bel· 
gium, "L' Union fait la foroe." 

.. - .. ., 

The B enzine RIl!lk. 

In most printing offices benzine is used to wash the 
ink from type. Some weeks ag(j a. boy in such au office, 
while handling a can of bE'llzine, �et it dOWN with un­
usual force, causing SOllIe of the benzine to fly our,; it 
fell on a gas stove. and this resulted in serious l'ialllllge 
to the printing officE', but fortunately no one wa� in­
jured. It is surprising that, more accidents of thi� 
nature do not occur. With the use of such an inflam­
mable and exrlosh'e suh�tance liS benzine the irreatest 
precantion should he uSfld, auel in no case should any 
benzine or naphtba be used" for cleaning or other pur­
poses i,n a room whi(}h has any iight or tire, except, of 
COline, tbe'eleetriG ligbt. 
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