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Some boilers will do much better than this, and some do warn all clUltomers of danger, and the names of the llllqui-
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worse, but we wish to be.within bounds in our calculations. tous tradesmen were to be publicly posted, and heavy fines 
Supposing the cost of the coal to be $6 per tun , the cost of were to be imposed: the great loss of life and property that 
fuel to evaporate a cubic foot of water is 3 cent�, but the has been occasioned by this nefarious business would justify 
62'5 pounds of steam at 212°, thus produced, would, accord- the severity of the measures adopted to repress the evil 
ing to our preceding calculations, melt and run off 39 cubic .We need some stringent.laws on the subject, and after they 
feet of snow, at a cost of .077 of a cent per cubic foot, as are passed, let them be enforced without fear or favor. 
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against 1'85 cents per cubic foot now paid The cost of at- _ ._._ 

tendance and working of the boiler would, of course, have to "AND THERE WERE GIANTS IN THOSE DAYS!'-··THE 
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son of steam with the present system of carting, which would FAMILY OF GIGANTIC TURKII. 
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diminish the margin somewhat, but the latter will stand a On Friday, January 27, the floor of our office trembled un-
large percentage of dimi�ution, and'still show an enormous der the tread of the largest client that ever pressed its boards 
saving. since Munn & Co. commenced business. Seating himself at street, Trnbner & Co. , 60 fatel'noster Row. and Gordon & Gotch,l21 Hoi· 

born Hm, London, are the Agents to receive Enropean snbscriptions. Or· 
liers sent to them wUI be promptly attended to. 
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AN INVENTION WANTED TO CLEAN:THE STREETS OF 
SNOW. SOLUTION OF THE PROBLEM TO BE FOUND 
IN STEAM. 

The municipal government of the city of New York pays, 
we understand, fifty cents per load of twenty-seven cubic 
feet for carting away the snow from the streets. During the 
last few days, heavy snow storms have visited the city, and 
the bill for street cleaning will amount to a large sum. Be
aides, the method is a very slow one, and the carts employed 
increase the blockade of vehicles which any obstruction to 
travel is sure to cause in our crowded thoroughfares. 

On the principal horse railway lines the companies labor, 
at great expense, and with terrible exactions upon their over
worked horses, to maintain their roads in a barely passable 
condition. As fast as their snowplows throw the slush to 
the sides of the tracks, it is thrown back again by the con
stantly plying cart.s, omnibusses, and other vehicles, and the 
work has to be repeated over and over again, until such time 
as sun and south wind shall diminish the volume of imped
ing snow so much as to render the snowplows superfluous. 
During the thaws the water runs to the center of the streets 
(the gutters being obstructed by snow and ice) and, freezing, 
renders the services of an army of men necessary to clean 
out, with ice picks and shovels, the obstructed tramways. 

In reflecting upon ways and means whereby all this trouble 
and expense-or at least a great portion of it-might be 
saved, we hq.ve come to the conclusion that llteam offers a 
complete solut;on of the problem. We shall explain the 
general principles upon which we base this belief, leaving it 
for inventors to devise means for their practical application. 

Various authorities give as the weight of a cubic foot of 
snow one eighth to one fourth that of a cubic foot of water. 
In other words, a cubic foot of snow, melted, will make from 
one eighth to one quarter its bulk of water. We consider 
this a large estimate, but, admitting its truth, a fair average 
of light and heavy snow would give three sixteenths of a 
cubic 'foot of water for every cubic foot of snow melted, or 
11'72 pounds of water. 

To change a pound of ice or snow at 32° Fah., to water at 
32° requires an expenditure of 142'4 heat unite. To change 
a cubic foot of snow at 32° Fah. (weight 11'72 pounds) to 
water at 32° Fah. will require 1668'93 heat units. But as 
the average temperature of the snow is less than 32° Fah.
say probably about 20°-an addition of 6'1 heat units mu�t 
be added for each pound melted, or 71'5 heat units for each 
cubic foot of snow, making the total 1740'43 heat units re
quired to melt a cubic foot of snow at 20° into water at 32°. 
Probably, also, to secure the fluidity of the water until it 
could run off into the sewers, the temperature would need to 
be raised to 40° by the addition of 8 heat units more per 
pound melted, or 94 heat nnits per cubic foot of snow, mak
ing a total of 1834'43 heat units for every cubic foot of snow 
run off. 

Steam at 2120 contains 1178 heat units per pound. A 
pound of atrnm condensed to water at 400 would therefore 
give off 1133 heat units, and it would take 1'6 pounds of 
steam to melt a cubic foot of snow. 

The cost of removing the snow by carting is, at present 
rates, a trifle over 1'85 cents per cubic foot. 

A cubic foot of water is, in good stea� boilers. converted 
nto steam at 2120 by the coneumption of ten pounds of coal. 

The rapidity with which steam melts snow is only appre- our desk, on a chair (as much out of proportion to his bulk 
ciated by those who have tried it. Let any one who is skep- as an ordinary baby's chair would be to a common.sized man) 
tical run a rubber hose from a boiler, and let a jet of steam this huge individual explained to us the nature of an inven
escape directly into the heart of a huge snow bank, and he tion for which he was desirous to secure a patent. Having 
will be astonished at the rapid collapse of the drift. tranllacted his business, and created a very unusual sensation 
Whether it would be be'tter to use hose from boilers in the among the numerous attaches of the office, he rose to depart. 
manner indicated, or in other ways that suggest themselves. On his way out. our associate editor adroitly approached him, 
we l\Jave to inventors, not doubting that the hints given in and succeeded in gaining from him the following statement, 
this article will open their eyes to a new and profitable field the publication of which, in our sober columns, will, we are 
of invention. sure, minister to that love of the marvelous, a trace of which 

The use of steam would get rid of the obstruction at once always remains, even in the most philosophic bosom. 
and permanently; an important consideration to horse·railroad The name of the individual referred to is Colonel Ruth . 
G9mpanies, and one they would not be slow to see, should 
some ingenious engineer put these ideas into a prac�ical 
form. 

- .-.-
THE ADULTERATION OF PETROLEUM. 

The systematic adulteration of petroleum is a constantly 
increasing evil, and one that demands immediate reform. It 
is high time that the attention of the police, of the fire de
partment, and of the press, was concentrated upon the dis
covery of a full and speedy remedy. The enormous manu
facture of naphtha as an incidental product, for which there 
is littie demand, offers a great temptation to dealers in petro
leum to increase their profits by ,the admixture of the dan
gerous ether; and the lax state of our laws, and the careless
ness of the insurance patrol, tend to perpetuate an evil that 
ought not to be tolerated for a moment in any well'regulated 
and civilized community. 

What can be done to prevent the dangerous adulteration 
of refined petroleum, is a question of the utmost importance 
to all who burn it as an illuminating material 

Unfortunately, most of tlie regulations adopted by the po
lice, or by the legislature,. have thrown impediments in the 
way of trade, without producing any good results. The au
thorities are in the habit of representing petroleum as a 
highly inflammable and dangerous substance, when in fact, 
the refined article, free from naphtha, is scarcely mor� danger
ous than sperm oil. The storage of large quantities of 
petroleum in the business portions of cities, has been pro
hibited under severe penalties, and these regulations hav'e 
been prepared as if petroleum were gunpowder. The idea 
seems to prevail that the refined article is just as explosive 
as the crude, while it is really less inflammable than alcohol, 
about the storage of which no such stringent rules are laid 
Alcohol takes fire the moment a burning match is applied to 
it; properly refined petroleum does not ignite, does not flash, 
as it is called, until it has been heated up to 100° or 110° Fah. 
Alcohol more readily evolves combustible vapors; well re
fined petroleum forms neither gases nor vapors, and evap
orates, even when exposed in shallow vessels, very slowly, 
and in the summer does not occasion the formation of explo
sive gas mixtures; in fact, it is not nearly so dangerous as 
we are in the habit of suspecting. Throwing obstacles in the 
way of its sale does not appear to be the best measure to 
prevent accidents. If the authorities, in the interest of the 
public, are willing to take the matter in hand, it will not be 
difficult to suggest a remedy. It will only be necessary to 
make a distinction between a safe and a dangerous petrole
um, and to publish a single test, by the use of which, this 
point can be easily settled. The taking of the specific grav
ity is worthless, because the adulteration by the lighter 
naphtha can be disguised by the addition of a heavy oil. 
The color and odor are also not to be relied upon. The only 
reliable test is the temperature of the flashing point; that is, 
the temperature at which the petroleum takes fire when a 
burning match is applied to its surface. The test can be 
easily applied. Into a flat dish or saucer, pour the oil to be 
tried, until it is at least half an inch deep; then hold a burn
ing match or taper near the surface. At the point of contact 
the combustion is often very lively, as the taper draws up 
some of the liquid, but if the petroleum be safe and free 
from naphtha, the flame does not spreaq over the surface. 
If the petroleum have been adulterated, as soon as the match 
touches the surface a blue lambent flame flashes across it, 
and in a few moments the body of the oil will be on fire. 
Such an oil is dangerous-liable to explode in lamps, and to 
give off inflammable vapors at all times. Any oil which 
takes fire whlln a match is held near its surface, and contin
ues to burn, ought te be condemned at once and thrown into 
the streets. We . lay some stress upon this experiment, be
cause we have actually seen a country merchant pour petro
leum into a saucer and ignite it in this way as a proof that 
it was not dangerous. 

There is no doubt whatsoever, that all of the accidents 
can be traced to adulterated and worthless petroleum. The 
pure article never explodes in lamps, even when they are 
filled at night, with a candle by their side; but it is never 
safe to try this experiment, as we cannot rely upon the qual
ity of the oil we buy. The sale of p.etroleum containing 
naphtha ought to be stopped at all hazard, and if a pCilice 
officer were detailv.! to walk up and down. before the siore to 
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Goshen, and he resides at present in Algonquin, Ill. He is 
a native of Turkey in Asia, and was born among the hills of 
Palestine. He is the fifteenth, and last child (the baby) of a 
family of fifteen-ten sons and five daughters-sired by a 
patriarch now 90 years old, living in the valley of Damascus, 
and by occupation a coffee planter. This venerable sire 
weighs, at the present time, 520 pounds avoirdupois, and hi'll 
wife, aged 67, weighs 560 pounds. 

The entire family are living, and not one of· th'em weighs 
less than 500 pounds. The oldest· son weighs 630 pounds, 
and the youngest, our huge client, outstripping them all, 
weighs 650 pounds. Not one of the family is less than 7 
feet in hight, and the Colonel is a stripling of. only 7 feet 
8 inches in his stockings. He is not an unduly fat man, is 
merely what would be, called moderately portly, and is  33 
years old 

He was a colonel in the Austrian army in 1859, and a 
colonel commanding in the Mexican army at the battle of 
Pueblo., May 5th, 1862, in which the Mexic;o.ns were victorious. 
His father at one time resided in Leeds, Eng., but returned 
to Turkey in 1845. 

The colonel states that there has never been any sickness 
in the family to speak of, and that all are-so far as he 
knows-well and hearty. It was at Leipsic, Germany, that 
the colonel met his fate in the person of a fair madchen, 
weighing 190 pounds, and 5 feet 9 inches in hight, and tho 
union has been blessed with two sons, who give promise of 
rivalling �eir father in stature. 

The . colonel is a finely--proportioned man, and walks with 
a firm and elastic step. He is as straight as an arrow, and 
has coal-black eyes, hair, and mustache. 

He is an actor by profession. He informs us that his last 
engagement was at Simm's Theater, in Baltimore, and that' 
he expects to play an 'engagement in New York during the 
present season. 

_ ..... -

EXCAVATION AND EMBANKMENT TABLES. 

The preparati<?n of these .tables, for the use of engineers 
and contractors, involves an amount of labor, even when 
worked out by me;tns of differences or increments, which 
those who have calculated them can well appreciate.' The 
labor in calculating, say a table increasing .by one tenth of a 
foot, up to seventy-five feet in depth or hight; with Qne hun
dred feet stations, or lesa, by the rules of areas-and distances, 
would be immense; and the table liable to errors, there being 
no general check on its accuracy; and by differences or in
crements, the labor would still be great, and the liability to 
error not much decreased. 

We have lately been shown a simple, rapid, and correct 
method for making such tables, discovered by G. R. Nash, 
C.E., of North Adams, Mass., which we insert for the benefit 
of engineers and others, whereby much valuable time may 
be saved. Rule-

1. Arrange the hights or depths for calculation in vertical 
columns, each of 27 lines. 

2. In any three (3) columns, the third column is equal to 
twice the second, plus 81, minus the first column (where the 
depths increase by tentbs of a foot, wiih 100 feet stations). 

Note-
1. For shorter or longer stations than 100 feet, add the pro

portional part, or multiple, of the quantity required to be 
added for 100 feet. 

2. For increasing the series of hights and depths, multiply 
81 by the square of the increment in tenths, and the product 
will be the constant number to add. 

3. Verify in any table calculated, the last column, which 
proves the whole, as any error in any of the preceding col
umns, increases in geometrical progression to that column, 
and being greatly magnified, is at once discovered. 

4. In compilingo'any table, it is necessary to calculate, by 
area& and distances, the first two columns, after which the 
table can be extended to any length by the above process. 

If any.one knows an easier, more rapid, or more accurate 
method than this, we should be glad to hear of it. 

-.-. -
THE ALLOYS OF COPPER. 

From time immemorial, copper has been extensively used 
for forming compounds with other metals. The ancients 
whollC works of art still remain to us, appear to have wrought 
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it chiefly in combination; and, at the present day, the em
ploymen t of the pure metal is less general than that of its 
alloys. It is not improbable that copper will unite with all 
the metallic elements, but its alloys with zinc tin nickel 
and the precious metals, are the most valuable �nd best 
known. The most useful is "bras�," consisting essentially 
of copper and zinc. It is first mentioned by Aristotle, who 
states that the people who inhabited a country adjoining the 
Black Sea, prepared their copper of a beautiful white color 
by mixing it with an earth found there, and not with tin, as 
was the custom in other lands. The ancients however were 
not acquainted with the nature of the ch�nge iha� took 
place; and it is a remarkable example of the slowness by 
Which man arrives at truth when led by experience alone, 
that brass should have been made during a period of 2,000 
years without the metal which brought about the change in 
the copper being discovered. Brass was made with the ut
most secrecy in Germany during several centuries, and somo:: 
families were raised to great opulence by its manufacture. 

The first brass works in England were put into operation 
in 1649, in the county of Surrey, and the whole of the metal 
was then made of " rose" copper from Sweden. The first 
mill for drawing brass wire was erected in 1663. The advan
tages of brass over copper are its less cost, it being partly 
composed of a metal cheaper than copper; it is harder, does 
not oxidize or rust so easily; it melts at a lower temperature, . 
and is hence better for small castings; it has not that tend
ency to fill with minute bubbles, which property is so disad
vantageous in copppr founding; it cuts smoother in the lathe, 
and will bear a higher polish; its color may be made to re
semble gold, which adapts it for ornamental purposes; and: 
lastly, it is more ductile and tenacious. Generally, as the 
proportion of zinc rises, the hardness and fusibility increases, 
while tlw malleability and weight decrease. The brass 
founder in speaking of his mixtures, specifies the amount 
of zinc only, it being understood that the ratio is to the 
pound of copper. The largest consumption of brass is in the 
manufacture of pins. Brass foil is made from a vpry thin 
sheet of brass of 11 copper to 2 zinc. 

The next alloy in importance is called''' bronze." Tin is 
now substituted for zinc. Like bras� it is harder and more 
fusible than copper, and denser than the mean of its constit
uents. It� color is usually reddish-yellow, but when ex
posed to the air, a basic cal'bonate of copper is formed, which 
furnishes the greenish hue commonly seen on the surface of 
statues, and by which the alloy is best known. Bronze pos
sesses the singular property of becoming so malleable, that 
it may be hammered and coined when it is heated and rapidly 
cooled; and by heating it, and allowing it to cool slowly, it 
ruay be made to regain its former hardness and brittleness. 
Bronze for statuary, for cannon, for bells, and for gongs, is, 
respectively, of the following proportions of copper and tin: 
84 to 11, 89 to 11, 78 to 22, 76 to 22. 

Speculum metal is the third alloy in import,ance, the 
standard proportions being about 66 copper to 34 tin. The 
speculum of the great Rosse telescope is composed of copper, 
with a little less than half its weight of tin, making a como. 
position very hard and brittle, and capable of very fine 
polish. 

German silver is a mixture of copper, 57, nickel, 24, and 
zinc, 13, and originateil in China under the name of "pack
fong." Large quantities are manufactured at Sheffield, in 
England, where it is formed into forks, spoons, and vessels 
for the table, and being plated with silver by the electrotype 
process. is sbld as a substitute for silver. When well made, 
it cannot l?e distinguished by an unpractised eye from many 
of the silver alloys, even when brought on the touchstone; 
but by dissolving a small piece in nitric acid, and adding a 
few drops of hydrochloric acid, no milky precipitate is 
formed, which' would be the case Were a silver alloy so 
treated. Good German silver is tougher and harder than 
brass, and resists the action of air better. L�stly, copper is 
used, in various proportions, to give the requisite durability 
to gold and silver coins. 

The foregoing are the principal al1oy� of copper; there are 
a number of others, the names and properties of which are 
known to artisans. An alloy of 90 copper to 10 arsenic, is 
white, slightly ductile, and more fusible than copper, and is 
not attacked by the atmosphere. This is used for scales of 
thermometers and barometers, for dials, candlesticks, etc. 
With iron, copper combines in small proportions; 1 per cent, 
however, causes iron to weld badly. With aluminum it 
forms an alloy of considerable malleability and great hard
ness, capable of taking a very high polish. 

- •.. 

THE DOWNFALL OF PARIS. 

"Plenty m�e at the samp, shop. Country orders executed 
with neatness and dispatch," exclaimed the renowned Dick 
SwiVeller, after administering a wholesome chastisement to 
Quilp the Dwarf. The facility with which that well-earned 
drubbing was administered, and the profound repose with 
wh�ch the chastiser rested upon his laurels, have been, to 
illustra te great things by small, repeated in the Franco· 
Prussian war, and in the attitude of Germany toward France, 
in the hour of her deserved humiliation. France has bpen 
whipped as easily as Dick Swiveller punisl,ed the dwarf, and 
her capital has succumbed to a fate that has long been inevi· 
table. 

The causes which led to the.war have bpen sufficiently dis
cussed; the causes of the defeat of France, and the effect 
which the triumph of the German arms will have upon 
Europe anti the world at large, are fruitful thpmes. 

Many will attribute the Prussian success to superiority of 
num bers. Othprs will see in it only a triumph of one breech-
10PAiing gun over another. Others will see deeper reasons 

in the difference of the character of the two nations, and, 
searching for the cau se of the difference, will find it in their 
systems of educati@ln , which, on the one hand, has created a 
nation of educated soldiers, and, on the other, has led tf) the 
mental, moral, and physical degeneration of a nation, once 
the terror of all Europe. 

'Ve quote the following eloquent extract from an article 
written for the London Furtnightly RIJ/.;'iew, by Emile De 
Laveleye: 

The most formidable corps in the French armies was, it 
used to be said, the Turcos and the Zephyrs. They met men 
in spectacles, coming from universities, speaking ancient and 
modern languages, and writing on occasion letters in Hebrew 
or Sanskrit. ,The men in spectacles have beaten the wild 
beasts 

.
from Africa. In other words, intelligence has beaten 

savagery. Are we to be surprised at this, when we know that 
war, like industry, is becoming more and more an affair of 
science? 

. Who does not know the il1).mense sacrifices that Germany 
has made for the advancement and diffusion of knowledge
:;;pending, for instance, twenty thousand pounds sterling at 
Bonn in a chemical laboratory, forty thousand at Heidelberg 
in a physical laboratory? Little Wurtemberg devoted more 
money to superior instruction than big France. A thing un
heard of, France made the very fees of the university students 
a source of revenue. She gave, without counting it, more 
than a couple of millions of pounel.s sterling (between fifty and 
sixty million francs) for the new opera, and she refused forty 
thousand pounds for school buildings. Last year, on the deck 
of the �tealller which was conveying us to the inauguration 
of the Su.ez Canal, ¥. Duruy, the one man of merit who ever 
served under the' imperial government, told me the tale of 
his griefs in the ministry of public instruction. He wanted 
to introduce compulsory education; the Emperor supported 
him; he had all the other ministers against him. He had 
organized fifteen thousand night schools for adults; it was 
with difficulty that he succeeded in carrying off forty thousand 
pounds against the fatuous resistance of the Council of State. 
'fhere was the whole system of public instruction to re-organ
ize, and he could get nothing. They preferred to employ the 
gold of the country in maintaining the ladies of the ballet, 
in building barracks and palaces, in �ilding monuments, the 
dome of the Invalides, the roof of tile Sainte Chapelle. It 
was in vain that men like Jules Simon, Pelletan, Duruy,Jules 
Favre, cried out. year after year, "There must be millions for 
education, or France is lost." The Government was deaf. It 
denied nothing to pleasure, to luxury, to ostentation. It lle
nied everything to education. 

Again history repeats itself. Again a nation surrendering 
itself to the utmost refinement of luxury, and disseminating 
false tastes and demoralizing inll uences from its Ca pi tal to 
corrupt other nations, has found itself in the hour of peril, 
unable to resist an attack from a frugal and industrious peo
ple, by whom its luxury and pomp has been crushed into the 
very dust of humiliation. 

A daily exchange has asked tlie question, How much debt 
can a nation endure and maintain its existence? and thinks 
the enormous debt of France will throw some light on this 
question. lYe ask, has it not been demonstrated in this short 
and decisive struggle, how much luxury a nation can endure 
and live? 

For a long time, Paris has been the fashionable exemplar 
of the civilized world. What has been done in Paris has 
been feebly imitated in America, and has more or less influ
enced the diet, manners, dress, and even the literature of all 
other nations. The stage has been corrupted by it, and the 
polished iniquity of the modern Babylon has tainted, more 
or less, the morals of every capital city in the world. Baby
lon has fallen. It remains now to be seen whether the 
seeds of evil which have hitherto emanated from the chas
tised city, will exert their demoralizing power to the down
fall of other nations. 

There is no truth more deeply engraved on the pages of 
history, than that extreme luxury begets a contempt for the 
homely industries of life, a disregard of a high standard of 
popular intelligence and the means of maintaining it, a con
tempt for severe discipline, and rebellion against it, and a 
general weakness of character that renders a nation power
less against a race of sturdy, intelligent, enduring, and united 
people. 

This war has been a triumph of knowledge and subordina
tion over ignorance and insubordination; of settled earnest 
principle and purpose over passion and impulse; of thorough 
organization and fixed policy over incompetency and vacilla
tion of purpose. It teaches a lesson all nations would do 
well to learn. 

In this war the "spectacles" have won 800,000 prisoners, 
including the Emperor and the Marshals of France, 6,000 
cannon, 112 eaglps, and a large quantity of stores, munitions, 
and small arms. And all this has been done in a time so 
short, that history may be searched in vain for a precedent. 
The humiliation of the French nation is complete; perhaps 
the military pridll of Germany will be stimulated in equal 
proportion, but we believe that a nation educated as are �he 
Germans, will know how to use powpr in a manner that will 
add to, rathpr than diminish the glory of their groot victory. 

_ .... -

BOYNTON'S LIGHTNING SAW. 

In another column will be found an advertisement of this 
saw, to which WA would call the attention of those interested 
in the cutting of timber and cord wood, and in the manufac: 
ture of lumber. The teeth of this saw are of even length, 
double pointed, cutting only with the outside vertical and 
projecting pdges, and clparing simultaneous with the samp. 
All the tpeth being M shappd, they are as easy for thp un
skilled laborer to sharpen and keep in order as the old-fash
ioned tooth. The two points of the tooth operatp as one, 
preventing gouging out while cutting, and clearing- by direct 
action beneath dust and fiber. Thpse saws are gaining in 
public favor rapidly. In a trial of 1\ cross-cut, opprated by 
two sawyers, it, in our prpsence, haR repeatedly cut off Ii 

beam of white oak, 12 by 6t inches, in from five to seven 
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seconds, and with from 8 to 10 strokes of the saw. The in
vention will, we think, greatly lessen the labor of a large 
class of the most illdustrious and hard· working men to be 
found on this continent-the lumbermen-and its use will 
result in a saving of both wood and labor, in the cutting of 
cord wood. 

_f ... 

THE PRESENT AND THE PAST. 

NUMBER III. 

Why did mankind for so long a time fail to recognize the 
existence and the magnitude of the effects produced by these 
unceasing agencies of destruction? In great measure, be
cause the ideas of civilized men, regarding the earth and its 
history, were cramped within the narrow scope of each one's 
limited, individual experience. Men living in temperatQ cli
mates did not dream that in the circumpolar regions millions 
of tuns of rocks were annually riven from those frost-bound 
lands, were borne down to the sea upon the great glacier
rivers, and were set afloat on icebergs, to be finally scattered 
far and wide over the beds of distant oceans; nor did they 
ever calculate what would be the effects of a tropical rain
fall, two, three, four, or even twenty times heavier than any 
which they themselves had ever witnessed; much less did 
they think of multiplying the mass of material r£moved in 
a single year by its repetition over a long series of past ages . 

What if a village here and therp, along the coast, were 
driven back, step by step, house by house, by the steady en
croac�ment of the sea; what if its ancient church, formerly 
miles inland, now toppled on the verge of the treacherous 
cliff , and thee bones of the dead in its churchyard, here pro 
jected from the topmost layer, there lay fallen on the beach, 
the prey of the relentless foe? This might be taking place 
in our village, but which of us reasoned. from these pre
mises, that the whole coast of the British Islands-allowing 
for the few local exceptions, where sand banks or river rills 
are slightly encroaching on the sea-was being eaten into at 
an average rate of perhaps three feet in a century? Ours 
were clay cliffs, and readily erumbled; but the granite walls 
of Cornwall, whoever deemed them perishable, much les� 
thought of estimating the rate of their destruction? 

But, now-a-days, when each one of us may work the expe
riences of travelers in all parts of the world into his chain 
of reasoning, no one has a right to claim ignorance of these 
truths of natuw. ·Read what Kane and Hayes have written 
of Greenland glaciers, and of the origin of icebergs; read 
what other explorers tell of the vast number of icebergs en
gaged in the unceasing task of burying the remains of the 
Antarctic continent in the wa ters of the grea t Bouthern Ocean; 
read what Alpine travelers narrate of the incessant crashing 
of displaced rocks, and constantly recurring roar of ava
lanches, laden with the ruins of the mountaius, whose cliffs 
re-echo these, the prophetic sounds of their future doom; 
read such accounts-and they are at least as interesting to a 
well-cultivated mind as political diatribes, or sensational 
novels-and you will form some idea of the grand I'!cale of 
King Frost's labors, and of the littleness of your own un
aided experiences. 

We know what heavy summer showers are in New York, 
where the annual rainfall is double that of damp, foggy 
London; but our rainfall is only half of the average under 
the equator, in which zone, moreover, there are vast regions 
that seldom, or never, receive even a passing shower, thus 
grea tly raising the average of the other portions. In fact, 
we cannot rightly estimate the force of the rainfalls in the 
warmer parts of t.he earth by comparing total averages; the 
rain in those regions falls in a downpour concentrate'd into 
the course of but four or six months; a condition of things 
admirable described by the Indian lady, bewailing the rainy 
season: 

II They count our rainfall up in grudging measure, 
With gages all too shallow for our woes; 

They talk of inches of the llquid treasur6-
When we have yards with every wind that blows!" 

And this is scarcely exaggeration. More rain has been re 
cerded as falling in localities in India and Australia, in 
twenty-four hours, than falls in London in the whole year. 

We read in Lyell of places where the rainfall amounts to 
530 inches in six months, or about eleven times as much as 
falls in New York in the twelvemonth! No wonder that of 
such regions he adds: "Numerous landslides, some of them 
extending three or four thousand feet along the face of the 
mountains, composed of granite, gneiss and slate, descend 
into the beds of streams and dam them up for a time, caus
ing temporary lakes, which soon burst their barriers. 'Day 
and night; says Dr. Hooker, ' we heard the crashing of fall
ing trees, and the sounds of boulders thrown violently 
�ainst each other in the beds of torrents. By such wear 
and tear, rocky fragments, swept down from the hills, are in 
part converted into sand and fine mud; and the turbid 
Ganges, during its annual inundation, derives more of its 
sediment from this source than from the waste of the fine 
clay of the alluvial plains below.' " 

You who watch the roadside rill perhaps hlLve never 
thought what millions of such muddy streamlets are ell
gaged all the land over in Nature's great freight trade; aye, 
and what millions of 1uns of earthy freight they each day 
transport onwards towards the sea. The Ganges and the 
Brahmapootra have their sources in such rills, and it has 
been calculated that these two rivers together carry down 
from the interior of Southern Asia to their common delta 
a�out 2,500,000, 000 tuns of solid matter in the course of the 
year. To modlfy Lyell's statement, if a fleet of more than 
600 Indiamen, " each freighted with about 1,400 tuns weight 
of mud, were· to flail down the river Avery hour of every 
day and night for four months continuously, they would 
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