
taken by an instantaneous flash, shows the agitated zone 
at a given 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 a white band. Fig. 6 is of especial in· 
terest as showing the resistance to the air -which is 
offered by a body having the form of a boat or again of 
a- dirigible balloon. In Figs. 7 and 8, two' bodies, a 
I·lane and a cylinder having the same section, are com· 
p,:!red in order to show how the streams curve in the 
1"2ar of the obstacle and also the relative diminution of 
speed. Fig. 9 shows the same cylinder with a pro· 
longed lighting, and here the zone of air in the rear of 
the cylinder is strikingly brought out. 

-As will be seen, the method of M. Marey is of great 
p'ractical value in the study of the resistance which 
various bodies present to the air. It can be applied 
to great advantage in studying the best forms to be 
given 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 be useful to mathematicians in giving them 
figures which will facilitate the study of the ,laws of 
ai r-resistance. 

•.• I" 

Barium: lIs Prl'paratlon and Properties. 

In a paper lately read before the Academie des 
Sciences, M. Guntz describes an interesting - series of 
experiments in which he obtains the metal barium in 
a pure state by a special method of electric heating. 
It 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, but more recently 
others such as Limbs, of Paris, and Lengyel, of Ger
many, have been unable to obtain it in a pure state, 
and therefore its properties are but little known. The 
author uses a barium chloride solution, using a mer· 
cury cathode. The mercury is then driven off in an 
electric heating device. A porcelain tube is placed 
within an outer tube of refractory earth. and, the latter 
is surrounded by a coil of platinum wire fthrpugh 
which the current passes. The iron vesse�c,�� �ainiJ;lg 
the amalgam is placed in the porcelain t1\be�'and the 
whole is heated very gradually by the current>- The 
amalgam continues to lose mercury, and a� about 850 

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 to boil and 
vaporizes very rapidly. Contrary to Frey, 
barium is melted below 1,000 deg. C., and 
its solidifying point is even much: lower. 
It is a very volatile body, 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 
out and thus oxidizes somewhat. This ex· 
plains the rather - low percentage, 98, 

which the author finds on analysis: The 
barium thus obtained is quite· free from 
mercury, and has a metallic luster of 'a 
silver·white appearaI1ce when freshly cut. 
It is almost as soft as lead when quite 
free from mercury; but in the contrary 
case 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 
barium at a red heat it is·seen to descend 
in the liquid, then to vaporize, and 
greenish flames coming from the combus· 
tion of the metal are produced at the 
surface. Barium oxidizes rapidly in the air, gIVIng 
baryta. It often takes fire on contact with air, and 
almost always when it is detached from the mass by 
a hard body. Like lithium and calcium, it gives with 
liquefied ammonia gas an ammonium compound of a 
golden yellow color, which is quite soluble in the 
liquefied gas, but is a rather unstable body. 

. ' . .  

The Pennsylvania Railroad system has placed orders 
with three car manufacturing" companies 
for freight cars, the order amounting, in 
value to about $10,000.000. It is under
stood that the company intends to obviate 
for several years the likelihood of a car 
shortage like the present one. The 
Pressed Steel Car Company has received 
an order foi' 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 remaining 3,000 cars has not yet been 
placed. Five thousand of the cars ordered 
from the Pressed Steel Car Company 
will be hopper cars for the transporta' 
tion of coaL The railroad company has 
now in commission on main line and 
branches 150.000 freight earf';' 

Scientific American 

1I0DEI.INCl IN lEACH SAND. 

According to the Ilhlitrirte Zeltull.g, Eugen Boermel, 
a weB· known sculptor of Berlin, created something of a 
sensation last summer in the little seaside resort of Nor· 
deney. The sculptor modeled in the sand of the beach a 
number of figur!ls which have aroused the admiration 
of the hotel habitues. It is difficult enough to infuse 

MOTHER AND CHILD. 

life into dead marble; and it may, indeed, be con
sidered still more difficult, from a technical stand
point, to give shape to so refractory a medium 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 

'����!i·�g. The experience whiCh he gathered in these 
early;endeavors culminated in his Nordeney work. He 
wail: primarily actuated by charitable considerations;-' 

lEGIR 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 crowd of curious and admiring specta· 
tors, Boermel modeled, without any design and with· 
out any preparation, the forms which we have repro· 
duced in the accomPR:nying illustrations. 

••••• 

Work is actively proceeding at Mr. Tesla's new 
laboratory at Wardenclyffe, L. 1. 

FEBRUARY I, 1902. 

Painting the Forth Bridge. 

According to the Mechanical Engineer, the Forth 
bridge is now in process of receiving its fourth coat 
of paint since it was erected. Ever since the bridge 
was opened-ll years ago-the painting process has 
gone on continuously. Beginning at the south end, 
the workmen take three years to cover the entire 
Iength of the bridge, and, as three years represents ap· 
proximately the life of the paint, no sooner are they 
finished than the men have to begin again. In this 
way every square inch of steel comes under observa' 
tion at least once iIi. three years. The staff of men 
employed varies in number from the maximum of 35. 

In order to obtain access ,to the various parts, Mr. 
Adam Hunter, the resident engineer, has devised an 
elaborate series of ladders and lifts, which form no 
part of the original design. Wherever practicable, 
ladders attached to the permanent structure are 
used, 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 hoist there is also 
a shelter house where the paint is mixed. In order 
to reach the parts below the rails, platforms are 
strung from wire ropes run along, either side of the 
bridge, and the platforms being 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 
weather. It is a striking tribute to the ability of 
those engaged in maintaining the bridge in good order 
that in no case has any part required renewaL 

• • • 

Purity of Air In Til be Halhvay ... 

Dr. A. Wynter Blyth, President of the Incorporated 
Society of Medical Officers of Health, contributes an 
article to Public Health, in which he gi ves 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 measura,ble- increase of, b!l.roJ;lletric pressure, in 
·the rear a diminution, of pres�\�re. 'As each train 

'leaves a station it pushes a coiumn of air in front 
of it, part of which, on reaching the 
station, rushes up the staircase into the 
open air, and as the train leaves the sta· 
tion air rushes_ down the staircase 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 
goes, the tube railway gives better results 
than the Undergrpund railway, and ,bet· 
ter results than in ordinary places of 
assembly. Even, in a crowded lift the 
l>gjourn 'is too short to contaminate the 
air seriously, and since each lift when 
it- ascends to the level of the street has 
th'e, ad-vantage of thorough ventilation, 
the transient contamination of air duro 
ing the'sojourn gets swept away. ,The 

'amount of carbon dioxide on the platform 
of the stations' appears to be from about 
9 to nearly- 11 per, 1,000. The research 
clearly shows that, although there is so 
much movement of air, so much sucking 
in from above 'and blowing out from be· 
lo;w, a good portion of the air must be 

,driven backward and forward unchall,ged 
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 so 
seriously interfere with the air supply as to render 
the supply incapable of supporting life. 

• • •  

Mr. Donald Murray has been carrying out a pro
longed series of experiments -with his 10ng·distance, 
high·speed, page·printing telegraph system upon the 
trunk telegraph wire of the British post office between 
London and Glasgow. Although the conditions for 

the trials were distinctly unfavorable, he 
obtained a speed of 120 words per minute. 
which is only ten words less than the 
maximum he claims for his invention. so 
that the test was sati sfactory. ,He found 
In the course of his experiments that 
although the automatic typewriting 
transcriber was capable of a speed of 
110 words per minute, it evinced a ten· 
dency to drop letters while writing at 
that velocity, so he utilized two tran· 
scribers working at 70 words a minute. 
transcribing alternate batches of meso 
sages. By this means the apparatus was 
proved to work satisfactorily. Mr. Mur· 
ray. 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 gcvern
ID"nt. 
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