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SPONTANEOUS GENERATION.—An interesting
series of experiments has been conducted in
London, says the Polytechnic Review, to decide
the question of spontaneous generation; that is
to say whether vegetable or animal life can start
into existence itself or whether all life is but
the perpetuation of life already existing. Prof.
Tyndall declargs the question ‘‘practically set
at rest for the acientific “vorld” in the negative.
His last experiment was on the Alps, he took
with him from London, packed in sawdust, 60-
flasks containing infusions of animal and vege-
table matter, boiled to destroy all living organ-
isms and sealed while the fluid was still in eb-
ullition. The necks of six of the flasks were
broken by accident, and were found filled with
organisms. The other 50 remained for six
weeks })erfectly clear and pellucid. Twenty-
three of the flasks were then opened in a hay
loft., The other 27 were opened at a high ele-
vation, and on the edge of a precipice, where
the air was absolutely pure and free from
“‘spores.” The two groups were then placed in
s warm kitchen. The 27 flasks opened out of
doors remained pure, and without any indication
of microscopic life. Of the 23 opened in the
hay loft 2] were instinct with life, and filled
with darting, dancing minute forms. Two of
the 23 remained clear.

Important Improvement in Locomotives.

On somo of the
narrow-gauge rail-
roads several addi-
tional improve.
ments have been
lately introduced.
Thus on the Biller-
ica & Bedford two-
foot gauge railroad
Jocomotives arve
used, built by the
Hinkley Locomo-
tive Works of Bos-
ton, in which the
engineer, with his
cab, coal, and water
tank, 18 in front,
just behind the cow-
catcher, while the
sm.ke-stack is be-
hind, W2 represent
such a locomotive
ta the adjoined en-
graving, and will
here give the advantages claimed for this new, pecu-
liar, and thus far entirely unusual arrangement.

It is claimed that with the chimney behind and next
to the car, the smoke and gas from the fire are thrown
up above the train, and consequently do not enter the
cars 80 much as they do when the chimney is in front.
The reason for this is that the cab, in moving rapidly
through the air, creates a partial vacuum belind it, to
which the surrounding air has & tendency to flow, and
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weather, affording complete protection to the engineer
and fireman. In summer the motion of the locomotive
carries the hot air from the boiler out of the cab in-
stead of into it, as is the case when the boiler is in
front. The cab is thus warmer in winte and cooler in
sommer. Reversing the position and motion of the
boiler neceasarily brings the cab in front, and the
dome and smwoke-stack behind it. This leaves a per-
fectly unobstructed view of the track in front, and
the smoke and escape steam are behind the engineer,
and therefore will not obscure the objects in froat of
him.

New Discoveries in the Liquefaction of Gases.

Of the thirty-six subst g at the
temperature, thirty have been liquefied by cold or
pressures, or both, while six had thus far resisted all’
attewpta to liquefy them, These six gases are the ele-
ments oxygen, nitrogen and hydrogen, and the com-
pounds carbonous oxid, pitric dioxid, and light carbu-
retted hydrogen; and this is the statement found thus
far in the text-books of chemistry, while some mention
that these gases have been submitted to pressures of
1,000 atmospheres, (15,000 pounds {o the square inch),
and even more, without showing sny sign of {mpend-
ing liquefaction.

Now however we sue it reported in the scientific
papers that Mr. Raval Pietch, of Geneva, Switzerland,
has succeeded in liquefying oxygen by the combined
effect of the most intense cold he could produce and the
comparatively moderate pressure of 300 atmospheres.

The cold he produces by the evaporation in varno of
solidified carbonic acid, which, as well known, can be
liquefied at a temperature of 85° below rero Fub, hy a
pressure of 6 atmospheres. If tiis tiquid i allowed to
evaporate in the air, by being suld niy velieved of the
pressure under which it wos forn.ed, b escaping va.
por will absorb so much heat as to t,cc /76 the remnant
and cause its temperature to drecrnd quite low, and
lower still if this evaporativn s sccomplished in a

when the chimney is in front the ping gas und
soioke from the top of it are drawn to this vacuum,
which is in front of the first car. When the chimney
is next to the car this does not occur, or, at least, not
te ncarly the saume degree, becruse the smoke then es-
capen hehind this ravefied air produced by the move-
men! of the cab, and consequently the car, as it were,
runs under the escaping gases, which are then dvawn
toward the partial vacoum furmed behind the last car
of the train. Mr. Mansfield, che General Manager of
the Billerica & Bedford railroad, writes: *“ We find
that our smoke-stacks, being uear to the car, there is
po vacuum, and all cinders are thrown over the train,
80 that the passengers receive none.”

In the next placs, the truck being some distance for-
ward of the fire-box, the position of the engineer and
fireman is necessarily between the truck and the driv-
ing-wheels, which is the steadiest part of the locomo-
tive, and therefore the most comfortable place to ride ;
and as there is no flexible joint in the frame between
the boiler and the tank, as between ordinary engines
and tenders, the cab can be shwt up in cold or stormy

v In a tube contain ag clus thus seitdified car-
bonic acid gas, is placed s tic-n parenwer tube, through
which oxygen is passed.  This oxygen i developed in
a cylindrical-shapct wencinioe with gnheroidal ends,
which can stanc s pressiie of 800y atiaospheres. Itis
made in the n.ox) any by decomposing chlorate of
potash by he i, wid the jressure ootained is due to the
forcible dcveloom-it o the gas, in the same way as
carbouic acid i< impucncd by the pressure developed
by its evolution w ten bicarbonate of soda is acted upon
by sulphuric acid in a hermetically closed strong ves-
sel. The oxygen thus compressed to 820 atmospheres,
and passing uader that pressure through the narrow
tube lying in the solidified carbouic acid while it is
evaporated in vacuo and cooled to 220° below zero
Fah., liquefies, and a jet of the liquefied oxygea was
seen spurting out from the narrow tube the moment
the stop-cock at its end was opened,
- It is slso stated that Mr. Cailletet liquefied mitric
dioxid and carbonous oxid in a similar manner.
When further details reach us, we will communicate

more about this discovery to our readers, which cer-
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tainly is important, not only theoretically, demonstrat-
ing a8 it does the general law that il gases are vapors
from liguids or solids, but also practically, as never
any great chemical discovery has been made which
did not sooner or later bare useful fruits.

A Jaraxese Direcrory. —Prof. Edward S.
Morse, now of the University of Japan, in lec:
turing about the Japanese in Cambridge, the
other evening, praised their diet of grass-
hoppers as extremely palatable. He described
the city directory of Tokio asa much more
poetical volume than people are accustomed to
think directories can be; it contains, besides the
names of streets and business places, the locali-
ties of pleasant walks about the city, with di-
rections where ‘‘sweet singing insects” can be
heard, the best place to see fireflies and tinted
foliage, etc. ’

Elastic Soapstone Roofing.

Nine years ago a roof waslaid of what was then anewly
introduced material, called elastic soapstone, upon the
roof of the South Grammar School in Manchester,
N. H. This roof has not since been touched, and i8
still in the most perfect condition. This compound
had then just been patented, and bas since been most
extensively employed in several localities, giving the
Jutmost satisiaction.

The claims made for this kind of roofing, are, that it
is cheaper than any other, durable, and handsome;
that it will not run or crack, being unaffected by hest
or cold, is perfectly water-proof, and will not take firé
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by sparks, and that
it ie quite light, be-
ing ouly onefifth
the weight of the
tarand gravel roofs-

Among the prac-
tieal  advantages,
important to the
workmen who 1sy
it, is that it is 80
easily applied, and

7 be used on the
flattest as well a8
the steepest roofs
and this with no
more trouble than
a common tarred
roofing; that it can
be put .over old
tin, while the
material can be’
used as a superiof
or cement, being
very adhesive i8
its pature. The advantages to the oceupants of a house
with such a roof ave: Perfect reliability, absence of
disagreeable smell ; it does not alter the color or purity
of the rain-water pussing over it ; it forms an excellent
walk, superior to anything else, while if it is desired
to paint it, it can be painted any color.

Weo have before us numerous testimonials signed by
hundreds of parties who have this material in use:
and all unite in the expression of their fullest satisfac-
tion with the same. Among the largest roofs covered
with this material we may mention that of ti:e Renfre®
Manufacturing t'o., of South Adams, Mass., where 58,
000 squara feet have been covered.

The material is also very weil adapted for the liniof
of oistorns, being much cleaper than lead or zin® |
und [ better in & sanitary point of view. While we- |
tals  vidize nnd slizsolve in rmaller or larger quan‘l’
ties 1 the water contained in the cistern, according
to Jie quality of the water, this material is absolutely
involuble, and unaffected by any kind of water. Re
cently a large water tank on the Albemarle Hotel iB
New York city, was lived with this materia), and is
course perfectly tight, while the water is kept puré
rendering it adaptable for driuking purposes. W
ought to add that the cost wus only about one tenth
of what would have been the cost of a lining of shest”
lead.




