
hand, by the Great Northern of France, and on the other by 
the Chatham and South-Eastern companies, the two latter 
having each a direct route from Lo'ndon to Dover. All the 
materials of the French and English lines will pass through 
the tunnel in order to prevent unnecessary expenses and de­
lay of transhipment, as in England and in France railway 
companies use each other's line, and goods can pass from 
one line to another without changing vans. It is understood 
that an arrangement will be established for a similar ex­
change of lines between all the English and continent�l'l'lril­
way companies when the tunnel is completed. The tunnel 
will belong to its founders. At the expiration of thirty 
years the government will be able to take possession of the 
tu�nel upon certain conditions. -Mining Journal. 
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THE MEETING OF THE ACADElIY OF SCIENCES. 

The semi-annual meeting of the National AC8.demy of 
Sciences was recently held at Columbia College in this city. 
Professor Joseph Henry presided. Abstracts of the papers 
read are given below. 

Professor Strphen Alexander in a paper entitled 
LAWS OF EXTREME DISTANCES IN THE SOLAR SYSTEM 

in which he showed the l'elations of various members of the 
solar syste� and the curious proportions existing bet�een 
them, the whole indicating that in their organization they 
have obeyed the rule of law. The ratios of the planetary 
distance8 for example he pointed out as follows: Neptune to 
Uranus i; Uranus to Saturn!; .saturn to Jupiter!; Jupiter 
to Asteroid !; Asteroid to Mars i; Mars to Earth i; Earth to 
Venus f; and Venus to Mercury!-, and then he showed that 
the difference between the distances according to law and in 
fact were small, not exceeding in any of the preceding in­
stances '078. Tables of relations for the systems of Jupiter 
and Uranus were given which also showed remarkr.ble ap­
proximations of theory to fact. 

VELOCITY OF VIBRATIONS IN EARTH. 

General H. L. Abbot gave an account of his series of ex­
periments to test the rate at which tremors from explosions 
are transmitted through the earth. He stated that for one 
mile through drift formation, a severe shock gives a velocity 
of about 8,500 feet per second. The rate for the great' Hal· 
lett'sPoint (Hell Gate) explosion was about 8,300 feet per 
second for the first eight miles and about 5,300 feet per 
second for the first thirteen miles. These estimates enor­
mously exceed those reported by Mr. MaEet some years' ag'o 
to the Royal Society, the highest velocities obtained by him 
being not over a third of the lowest and a fifth of the high­
est noted by General Abbot. 

Professor O. N. Rood presented two essays on the study 
of color, in which he described a means of determining the 
effects of a given mixture of colors by means of superposed 
diagrams, and' also a method of comparing the relative 
brightness of culors. 

Professor Alexander propounded the ingenious theory 
that ·,the inner satellite of Mars is an asteroid which has 
traveled so near to the or bit of the planet as to be drawn and 
held within the-sphere of the latter's attraction. Investiga­
tions of the orbits of several of the asteroids apparently con­
firm this view. 

Professor Elias Loomis read a paper on the 
ORIGIN OF STORMS 

based upon data obtained by the United States Signal Ser­
vice. He stated that our great storms begin in the neighbor­
hood of the Rocky Mountains and that no example is found 
of any considerable storm arising on the Pacific Coast, south 
of Oregon. At the outset there is generally an area of 
several hundred miles diameter, through which the barome­
ter stands at mean. On opposite sides of this area, generally 
east and west, at a distance of 1,000 miles apart, are areas of 
high barometer. The atmosphere in these side areas begins 
to move toward the central area. The currents thus estab­
lished are deflected toward the right by the earth's rotation; 
and a diminished pressure results over the central area, 
when the inflow increases and comes from all sides. 'l'he 
area of low pressure assumes an oval form, but if the winds 
are very violent, it may be more nearly circular. With roo 
ation a centrifugal force is developed willch increases the 
depression, and within the latter there is an upward move­
ment of the atmosphere which carries large amounts of vapor, 
which on cooling condenses as rain. The heat liberated b-y 
condensation increases the rarefaction of the area; and thus 
rain increases the force of the storm, though never originat­
ing it. The upward motion within the storm area takes place 
chiefly on the east side, so that the depression at the center 
is constantly transferred toward the east, unless however 
there is a great precipitation of vapor on the west side of the 
area, in which case the storm is held stationary or even 
moved westward. 

Professor Joseph Henry summarized the results obtained 
by the Lighthouse Board to determine the utmost effi­
ciency of 

FOG SIGNALS. 

These are (1.) Loud sounds spread rapidly from the mouth 
of a trumpet, and flll the whole horizon at the distance of a 
few miles. A parabolic reflector only holds the sound in 
the direction of its axis for a mile or two; at three or four 
miles the sound is heard as well behind as in front of the re­
flector. (2.) Sound is heard further when moving with the 
wind near the surface than when moving against it; but 
there are exceptions to this rule, and before a chan$'e of 
wind the sound is heard further in opposition than in the 
same direction as the surface wind. The exceptions are re-
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ferred to the effect of an upper wind prevailing in a con- Mechanical Stoking. 

trary direction. (3.) It is established that neither fog, snow, The Enr;lish Mechanic gives the following summary of the 
nor rain interferes with the transmission of loud sounds. various inventions for mechanical firing of furnaces, now in 
(4.) A sound may become inaudible over a certain space and use in England. 
be heard again beyond it. This occurs when the wind blows It has been generally admitted that the theoretically COf­
against the direction from which the sound is moving; and rect manner of feeding fuel to the fire is to supply upwards 

is referred to the tilting of the front of the sound wave so through the bottom of the furnace from below. It is on 
that it passes over the head of the observer, and afterward this principle that the "Frisbie Feeder" and Mr. Holroyd 
descends. It is not due to a special condition of the atmos- Smith's "Helix" stoker are constructed; the latter giving 
phere in a circumscribed locality by which the sound is abo a continuous supply of fuel, and therefore more correct in 
sorbed, since there is no such effect when the sound is trans- method than the former, whose supply is intermittent. This 
mitted in an opposite direction-that is, with the wind. (5.) arrangement causes the smoke and gases, whAn passing up­
Independently of the wind, however, the air does not on all wards through the incandescent coal, to be thoroughly con­
occasions transmit sotlnd with equal facility. If interven- sumed. Another method is to supply fuel from a hopper to 
ing air be heated above or cooled below the general temper. the front of the bars, which rotate slowly backwards, and 
ature, there will be refractions and reflections, which inter- the desired combustion is the result. Such is the construc­
fere with the progress of sound. (6.)" Sound shadows" tion of Regan's stoker, which has been very successful as 
are sometimes produced by projecting portions of land, or regards economy, both in the quantity and quality of the 
other obstacles. In these shadows the sound is temporarily fuel used, only small coal being burnt. 
diminished, or lost to the observer. (7.) The phenomenon Another contrivance, applicable principally to marine 
known as the_" ocean echo," is a'return of sound from the boilers, has recently been patented by Mr. Regan, and this 
horizon opposite the opening of the trumpet, and occurs is known as the" jogglebar furnace." It allows of the agi­
during both clear and foggy weather, and with various tation of the bars by means of a lever, so as to be free them 
winds. Its explanation is difficult. from clinkers, and to keep the space between the bars cle'lr 

The remainder of Professor Henry's essay described a for the passage of air. The bars are placed transversely, 
very interesting series of experiments tried in Penobscot and nothing is easier than their removal and r�placement 
Bay, at a locality where the sound of a loud fog signal sud- when necessary. 
denly became inaudible for a considerable space, and be- Another method is that of the Henderson stoker, which 
yond that was heard again. The experiments were very provides that, as the crushed coal falls from thE! hopper, it 
satisfactory in proving many of the propositions above is caught on the vanes of horizontal or vertical fans, and 
enunciated, especially that the interference with the sound' thrown by them over the fire in such a manner that an even 
was due to the opposition of the wind, since, when the Big- distribution can also be made, as mentioned above, by means 
nal was carried on the vessel going outward, there was no of a peculiar motion imparted to the bars. The rocking or 
such interruption to hearing the sounds on the shore. other motions are produced by means of gearing, eccentrics, 

Professor Alexander Agassiz read a very important es- etc. , driven either by shafting from the main engine or by a 
say on small supplementary one. At the same. time the bars are 

THE DEVELOPMENT OF THE FLOUNDER, either rocked up and down, or from side to side; revolve 
which fish, in early youth, has one eye on each side of the over spindles, or rotate backwards from the front en masse 

head, like other bony fishes. After three or four months, by means of horizontal shafts. In Dillwyn Smith's stoker 
both Ilyes are found on one side. Professor Agassiz reaches there are two grates placed crosswise in the same fire, and 
the curious conclusion that the eye slides around instead of these are so arranged that the gases given off by the coal on 
going through. the first grate are burnt, with perfect combustion, on the sec-

The notion has been that this fish has its eyes both on one ond. It is unfortunately impossible to speaK with any cer­
side, because its facilities for securing food are thereby in- tainty on the comparative merits of the various stokers in 
creased. But why should not this process have, by natural use, as no competitive trial has been made. Some inventors 
selection, resulted in a fish that, when hatched, has both assert that the saving effected by their stokers is as high as 
eyes on the same side? We do not find this peculiarity in 30 per cent. Of course such may have been the case where 
fossil flounders, and no flounders have yet been found later they have been erected, but it only proves that where such 
than the tertiary formation. It is not true that all flounders an immense percentage is claimed there must previously 
are destitute of swimming bladders. There are other fishes have been a shameful waste of material. By the use of me­
as flat as a flounder, but with eyes on both sides of the chanical stokers hard labor is, of course, almost entirely dis­
frontal bone. pensed with, the filling of the hopper and the raking out of 

The sides of the flounder in the young are identical as to the ashes constituting the only maIlual work. Sometimes, 
color. The color is due to the pigment cells, of which there are however, even the filling of the hopper is performed by me­
three kinds, red, black, and yellow. By contraction of these chanical means. Such is the case at the General Post Office, 
cells the different colors are produced. Now, if a flounder where four of Vickers' stokers are at work. They use only 
is left in a vessel with a gray ground it becomes gr;ty; if on small coal, which is lifted by an automatic arrangement, 
a black ground, black; if on a red ground, red. This power driven by an engine of a small horse power. The coal is 
of 'changing color is, however, lost on the side where the then delivered into a trough about twenty yards in length, 
eye is absent. The inference is that the nervous system, be- in which works a helical screw. The fuel is thus forced 
ing affected by a change of color through the eye, originates forward and dropped in measured quantities into the hop­
the change of color in the fish, by means of appropriate con- pers. At the Royal Mint mechanical stoking on the Juckes' 
traction of the pigment cells. But when light was continu- principle has been in active operation for many years. Me­
ously admitted to the under side of the vessel holding the chanical stokers can be used with equal benefit on board 
young fish, before its eye had gone to the other side, the pro- ship, where an even fire can be kept up in spite of heavy 
cess of development and the removal of the eye to the other seas, with the additional advantage of a comparatively cool 
side went on just as before. There was a great deal yet to temperature of stokehole. Thus far all the objections ad-
be learned before this series of facts could be explained. vanced against hand stoking have been overcome by these 

NEW ASTRONOMICAL THEORIES. useful labor-saving and money-saving macbJ.nes; and though 
Professor Alexander brought forward a variety of evidence the price of some of them occasionally appears rather high, 

tending to indicate some envelope like an atmosphere for the they invariably repay their cost in a short time. 
moon, the hypothesis being based on the bright band seen .. , • , .. 

around the moon during eclipses. This, the speaker thought, Solar Radiation and Snn Spots. 

could best be accounted for by supposing an atmosphere to In an essay on the above subject in Nature, Mr. S. A. Hill, 
the moon, a thin remnant of ancient nebulosity, comparable of Allahabad, India, considers it to be possible that the ex­
to that which accompanies the earth and gives rise to the cess of tropical and oceanic rainfall in maximum sun spot 
appearance of the aurora Professor Alexander also pro- years may be cause-J. by precipitation near the place of evap­
pounded a curious geometrical theory, showing that the oration, owing to the diminished force of the trade winds 
shadows thrown by celestial objects are retrograde, being and anti-trades at those periods, and that if the winter rain­
left behind by the time which light takes to travel. The fall of Europe and America were examined it might show 
effect is that these shadows lean backward, and allowance an excess in minimum sun spot years, derived from vapor 
has therefore to be made for a resulting difference between brought by an unusually strong upper current from region 
observations on occultations and on eclipses. Applying the of great evaporation in the South Atlantic. The registers 
calculations to observations on Jupiter's satellites the follow- of nearly twenty years show that the winter rainfall oJ 
ing is the result: There is a difference of ten seconds of India, north of the tropic, is probably subject to such a pe­
actual time between all such observations made by means of rindic variation, and if this surmise be verIfied in the future 
occultations and those which have been made by means of the author thinks, it may prove of the greatest economic 
eclipses. importance. 

A New Discovery 01- Potash Field •• 

A deposit of potash salts has been discovered near Stass­
furth, Germany, which is said to be so v�st that It will yield 
these saIts in sufficient quantity to supply the entire world 
for many years to come. The uses of potash salts in the 
arts are very numerous and important, and to obtain them 
recourse has been had to wa�ing of sheep's wool, the liquor 
from which cane su:;ar is crystalized, and to sea water. The 
entire bed, the immense size of which was determined by 
borings made with the diamond drill, lies within the triangle 
formed by the three towns of Magdeburg, Halle, and N ord­
hausen, and is supposed to be due to the evaporation of an 
inland sea. The company, which 18 soon to begin workmg 
the mines, h�s obtained a concession of about 8 square mIles. 
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AT a recent meeting of the French Academy of Sciences, 
M. DuplesSis called attention to the infection of grain 
through the agency of floods in water courses. A case was 
noted of a field of rye which became partially infected with 
smut, owing to a river having overflowed its banks and 
covered a field further up stream, whlCh was already in­
fected. The flood had been the means of communicating 
the disease Or fungus. 

THE bakers and pastry cooks of Paris have been forbidden. 
to burn in their ovens wood which has been painted or im­
pregnated with any metallic salt, as it is believed that the 
articles of food may be rendered deleterious through the 
agency of the same. 
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