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Srientific Jumerican,

the plan of the motor causes the cams to slide upon
the shaft and places them in gear for starting or
operating. In starting, the two cams above men-
tioned put the cylinder in communication alternately
with the valve, V), which admits the air under
pressure, and with the exhaust valve, V.. When the
pistons acquire sufficient velocity the controlling
lever is thrown over, causing the cams to slide along
on their shaft and assume a position corresponding to
the four cycle operation. The starting cams are now
out of service; of the other three, the first admits air
coming from the pump through the pipe, S, the second
operates the fuel injection valve at D, and the third
the exhaust valve, Vo. The cylinder iscooled by means
of a water jacket and it is lubricated by means of an
annular reservoir, T, filled with oil, into which the
lower half of the piston dips at the bottom of its stroke.
From this brief description it will be seen that in the
Diesel motor there is no vaporization and no special
ignition of the combustible mixture. The eompression
of the air to about forty atmospheres raises its tem-
perature sufficiently to cause it toignite the kerosene
which comes into contact with it gradually during the
stroke of the piston. The explosion is prolonged, the
expansion is isothermie and the combustion, on account
of the excess of air contained in the cylinder and its
high temperature, is perfect. In addition to its high
economy, the Diesel motor has the advantage that the
power is easily regulated by acting upon the fuel in-
jector, and the running at a variable charge is done
without any break, since the compression always raises
the air to the temperature of ignition of the mixture.
The motor is always ready to be started, and, as the
coumbustion is perfect, there is no fouling of theinterior
of the cylinder and the odor of the exhaust gas is prac-
tically imperceptible.

‘We also show a perspective view of a later and much
more powerful motor, with three cylinders, which is
rated at 150 horse power. It works with compound
compression and eompound expansion and is now run-
ning in the works of the Augsburg Machine Company,
Augsburg, Bavaria.

Fighting Forces of the World.

The latest addition to the military census of the
world presents some queer figures. At the present
time Europe has 3,500,000 men under arms. The follow-
ing are the figures of the different armies on a peace
footing, says The New York Sun:

Men.
Denmark 10,000
SEIVI .ot v iiiriisii it iiiis sres ereariiraasees ceeeaeas 20,000
Holland......c.vo0eiuiiinnnnniccriencsnnns 22,000
(€ e I e 000 O 0000000 C Oomenco00 oSN 25,000
Portugal
Roumania
Belgium...........
Sweden and Norway
Spain.....
Switzer land
TRUTREYZ. it el ssicssssiomms » o STl fTTololele + YR hegmes T e 5% e poie
Great Britain
B0 N R 00, 00000005090 00000 O e 0000
AGELTIAL: .« .. .. -« . - G T TTarerer i, . Tareri¥eFs. . FEVN. 360,000
France.... ... S HeeR06606 0o 008000000000 G 00806060 570,000
Germany ... ..co.eee civiecn basneinnanas SOUEE. oo T3 o SO0 580.000
Russiaiiiicmmm. i . o Sl seee s oo il . B . 896,000

The above armies employ 550,000 horses in time of
peace.

In Asia there are about 800,000 men under arms,
divided as follows: Persia, 25,000; Japan, 100,000
India, 200,000 ; China, 270,000 ; and the remainder in
the other Asiatic countries.

North and South America are set down as the least
protected, considering the extent of territory. They
foot up, on a peace footing, of course, only 160,000 re-
gular soldiers, scattered as follows : Mexico, 40,000 ; the
United States, 30,000 ; and 90,000 in Brazil, the Argen-
tine Republie, Chile, Paraguay, Peru, Venezuela, and
Colom bia.

In Africa and the archipelagoes of Oceanica there
are about 150,000 regulars.

The standing armies of all civilized nations amount
to 4,610,000 soldiers, with 700,000 horses. The cost of
keeping this military population amounts to about five
billion dollars a year.

So much for the armies in time of peace.
take a look at the figures in war paint.
are:

Now let us
Here they

Men.
TOBKETE. . « paic » wesein [T TAsiess + o2l lolelelelele ¢ ¢ o s o s oo.osavoess 700.000
£ o 190,000
Sepvia........ U0 . P . e Y e - o 210,000
Sweden and Norway...........c........ . PPLEELL e B 430,000
Roumania ......oo.viiiiiiiiiiiiiiiiiieie it i, 160,000
Denmark......coovie L L i 60.000
Belgium .....oii i e e 167,000
Austria (including all regerve forces) 2.000,000
Italy
Russia
Germany
France
England
Japan
South American republics

Chila ..o e e e
United States....... 5

No doubt the statistician, while wading through the
above flood of figures, forgot some of the National

Guard of the United States, but one can easily afford
to forgive him. His discoveries are interesting all the
same.

Death Rate of the Spanish Army in Cuba.

Inspector-General Losada, of the Spanish forces in
Cuba, recently issued his official report, says The Med-
ical News, in which are indicated losses alimost without
precedent in modern times. His report shows that out
of the 200,000 soldiers sent by Spain to put down the
insurrection in the island from the beginning of Febru-
ary, 1895, to the beginning of December of the year
just terminated. not more than 53,000 (a little over one-
fourth) are at this mnoment fit for active service. The
147,000 are either dead or sent back to the motherland
ill or wounded. The causes of this unprecedented
death rate and sick list are (besides casualties in action)
mainly three : (1) the inappropriateness of the clothing
furnished to the European troops ; (2) fatigue : and (3)
lack of food. The report, which does not apparently
err on the score of reticence, paints a lurid picture of
military service in the chief Spanish colony. Under
successive generals the three years’ campaign, in spite
of numberless royalist ** victories,” leaves Cuba as pre-
carious a Spanish possession as ever; while a whole
generation must intervene before island and mother-
land alike can recover from the loss of blood, property
and treasures,
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A SHOE POLISHING DEVICE,

To facilitate putting a high polish on boots and
shoes, the outfit shown in the engraving has been in-
vented and patented by Robert F. Burwell, No. 902
Chapel Street, New Haven, Conn. It comprises a box
or stand having in its lower portion a drawer for
brushes, dauber, ete., while in its open top is a foot
rest, on opposite sides of which are rollers, one end of

BURWELL’S POLISHING APPARATUS.

the box having a hinged portion to allow of con-
veniently removing the rollers. Under the rollers and
over the rest on which one’s boot or shoe is placed ex-
tends a polishing band baving handles at each end, by
means of which the band may be passed rapidly back
and forth over the front of the shoe. A second set of
rollers is journaled in vertical posts on one end of the
box, the tops of the posts being recessed to contain
blacking boxes, and a band passed around these rollers
and around the rear of the shoe is similarly operated
to polish the heel portion.
—_——— = e——

Good Advice to

You are learning a trade.
have. It is better than gold. Brings always a pre-
mium. But to bring a premium, the trade must be
perfect--no silver plated affair. When you go to learn
a trade, do so with determination to win. Make up
your mind what you will be, and. be it. Determine in
your own mind to be a good workman.

Have pluck and patience. Look out for the interests
of your employer—thus you will learn to look out for
your own. Do not wait to be told everything. Re-
member. Act as though you wish to learn. If you
have an errand to do, start off like a boy with some
life. Look about you. See how the best workman in
the shop does, and copy after him. Learn to do things

Boys.
That is a good thing to

well. Whatever is worth doing at all is worth doing
well. Never slight your work. Every job you do is
a sign. If you have done one in ten minutes, see if you

cannot do the next in nine. Too many boys spoil
a lifetime by not having patience. They work at a
trade until they see about one-half of its mysteries and
then strike for higher wages. Aect as if your own in-
terest and the interest of your employer were the same.
Good mechanies are the props of society. They are
those who stick to their trades until they learn them.
People always speak well of a boy who minds his own
business, who is willing to work and who seems dis-
posed to be somebody in time. Learn the whole of
your trade.—Ex.
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Science Notes.

Vaticana is the name given to one of the latest as-
teroids discovered, No. 416, in honor of Father Boe:
cardi, of the Vatican Observatory, who has computed
its course.

Roentgen rays have proved of great assistance to the
surgeons of the British army in dealing with gunshot
wounds among the troops engaged in the luckless expe-
dition on the Indian frontier.

Oxford University has been obliged to lock up the
books in the Radecliffe camera, where the reference
books of the library are kept, owing to so many
volumes being stolen. The worst offenders are said to
be undergraduates preparing for examination, and the
greatest sufferer the department of history.

The immense balloon hall in the barrack yard of the
Berlin aeronautical department, where the steerable
aluminum air ship invented by Engineer Schwarz had
been stored with the sanction of the department up
to two months ago, is now being torn down, as it has
been decided not to resume the experiments with the
Schwarz balloon.—Staats Zeitung.

High pricesare paid for butterflies, and some private
collections, such as that of the Hon. W. Rothschild at
Tring, Herts, are said to be worth £100,000 more or less.
Some New Guinea buttertlies have fetched £50 apiece.
One of the Rothschilds is said to have paid £200 for a
Papilio, now quite common. The demand for rare
specimnens has led to dishonesty. The insects are dyed
or else wings from one species are fastened to the bodies
of other species.

The map of James Cook, 1778, was the first to bear
the name ‘' Alaska,” which was a corruption of the
India Al-ak-shack or ‘‘Endless land.” The United
States began to treat with Russia for the acquisition
of Alaska under Presidents Polk (1845 to 1849) and
Buchanan (1857 to 1861), and the matter was opened
again in 1866 by Seward, who was then Secretary of
State, and closed the transaction on March 31, 1867,
Russia ceding all claim to Alaska for the considera-
tion of $7,200,000.

M. Martel, the well known French cave hunter, has
explored an ‘‘aven” or natural pit, in the limestone of
the Lozére, France, with remarkable results. After
descending a vertical shaft for about 200 feet, he found
an immense hall, sloping downward, and at the lower
end a ** virgin forest” of stalagmites, rese:nbling pine
and palm trees Many of them are very beautiful, and
one, over 90 feet in height, reaches nearly to the vault
of the cavern. Nothing like this forest of stone has
been observed in any other known cave or pit.

‘While almost all the civilized countries of the earth
havemadeit a point to assist the important work of
the international survey of the earth, by joining the
new association for this purpose, the Argentine Repub-
lic has refused, according to the Nat. Ztg., to become a
member. The fact that so rich and Jarge a country as
the Argentine Republie, with a territory of almost
3,000,000 square kilometers and a population of more
than 4,000,000 people, does not want to spend a few
hundred dollars annually for such an important pro-
blem has caused great surprise in scientific circles.

Agostini, the author of the beautiful monograph on
the Orta Lake, has been occupied since last spring with
the exploration of the volcanic lakes in the old Latiuin,
regarding the depth of which nothing delinite was
known. The result of about 3,000 soundings which
Agostini has taken in the Bolsena Lake, whose area is
114 square kilometers, was a maximum depth of 146
meters; the lake of Mezzano, which is situated west
thereof, has a depth of 31 meters. The temperature on
the bottom of the Bolsena Lake was constantly 7°1 de-
grees (C. ?) The investigations are being continued on
the lake of Bracciano, ete.

Kutscher has succeeded in cultivating the myecelium
of a fungus from decaying wood, which is strongly
phosphorescent, thus proving that the luminosity of
that substance is due to an organized body and not to
purely chemical causes, as Hartey and De Bary have
assumed. The mycelium obtained fromn pine trees ex-
hibiting the phosphorescent phenomenon was culti-
vated in decoctions of beech bark and agar-agar, form-
ing a white brilliantly luminous growth. The fructifi-
cation of the fungus has not yet been obtained: con-
sequently its botanical characters cannot be decided. —
Jour. de Pharm. (6), vi, 504, after Zeitsch. fiir phys.
Chem.

Weregret to state that the publication of Garden
and Forest has ceased with the last issue for the year
1897, which completes the tenth voluine. For ten
vears the experiment has been tried of publishing a
weekly journal devoted to horticulture and forestry
and absolutely free from all trade influences. This ex-
periment, which has cost a large amount of time and
money, has shown conclusively that there are not per-
sons enough in the United States interested in the sub-
jects which have been presented in the columns of The
Garden and Forest to make a journal of this class
and character self-supporting; therefore, it was wisely
deemed necessary to suspend the publication, very
muech to the regret of its many friends.
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