December, 1883,)

an average, for the year 1832, of 118,500,000. The slip of
valves iy reduced to one-half of one per cont.

EcoNoMY oF sTEAM-BOILERS. — William Kent reports, to the
American socrety of mechanical engineers, the results of a so-
ries of tests of fuels in various ways, and under various forms
of boilers. He gives the following as relative values of fuels
deterwived by burning under the Babeock & Wilcox boilers : ~

Welsh bitum....... veresesssssersssce 108.6,
Scotch bitun,evcoe tesasesecesocessee 109 5.

Cambria, Penn,, semi-bitum,ceeeeeeiese 9.8,
Pirtsburgh, Penn., bitum,... 99.5.
Ohio bitum ..iveeieeereonse 84.9.
Vancouver's Island..coveveveesnsrevess 85,7

PREVENTING THE FREEZING OF WATER IN WATER CLOSETS:
According to this invention, the inventor, Mr. J. W. Blakey»
applies a 1eceptacle or box at any suitable or convenient posi-
tion between the water main and the point where such water
is discharged, and fills the receptacle or box with rock or
other salt, The water pipe is coupled or attached to each
end of this receptacle or box, so that any water that cumnes
from the main to the discharging poiut has to pass through
the box. The pipe connections are moreover so arranged
that a portion only of the salt is exposed to the rush of
the water, and so that only a suitable portion of the salt is
taken up each time. The water pasung through the box tukes
up the required qunantity of salt which has the effect of pre-
venting 1t Ireezing. A salt.supply receptacle is arranged in
connection with the box and a valve for recharging the latter
theiefrom as required.

HAEDENING S0FT LIMESTONES WITH ¥LUOSILICATES.—The
apphication of alkaliny silicates to the exterior of buildings, in
order to prevent the deterioration of the stone, has not beeu
attended with satisfactory results. H. L. Kessier proposes to
use & soluti n ot fluosilicates of bases whose oxides and car.
bonates are inwluble in a free state, When soft limestone is
satuiated with a concentrated solution of a finosilicata of ma.
guesiuwm, aluminum, zine, or lead, » very considerable degres
of induration 1 soon reached, and the 1esulting products, ex-
cept the liberatvd carbonte anbydride, are less soluble than the
stone itself. No varnish 1s formed, and therefore no danger
anses fiom expansicn of trost beneath it. The process has
resisted the severe tests of winter. Colors may be wutroduced
satisfactorily.

SimrLe aND CompoUND ENOINES ON SforT Routes.—Mr.
Boulvin has determined a series of formulas expressing the
relations between size of vessel, weights carried, and distances
traversed, and the weights of the simple and the compound
engine, and finds, that, for shurt r-utes, the best form of en-
gine is the single cylinder rather than the compound. Ile
tinds that for lines fromn twenty to sixty miles in length, as
tho e frcu Dover to Culais and from Ostend to Dover, a gain
of a knot an hour may be obtained by the use of the simple
engine instead of the compound, in cousequence of the saving
in weight of machinery. On loug routes the economy is on
the side of the compound engine, in consequence of the saving
in weight of fuel. The later practice of Kuglish constructors
bas been in azoordanee with this resalt, and with the princi-
plesinvolved in the work of Mr. Boulvin, He constructs curves
showing the equations grapbically, sud illustratas their use by
examples.

HEAVY KNGINES AND AMERICAN RAILROAL-TRACKS.—Mr.
0. Chanute states that heavy *‘consolidation” engines do not
injure the track more than the lighter engines formerly did.
Traina bave been lengthened frow 22 cars in 1874 to 88 iu
1883 ; aud the weights hauled, from 108 to 228 tous. By
strengthening draw-heads, links, and pins, acadonts from
breaking apart of trains have been diminished, and the cost of
haulage Las been reduced fiom oue cent to a half-cent per ton
per mile.

M. P. Tinox has lately shiown at the Industijal Sciepce
Society of Lyons a new semi-incandescent lump, giving the
brilliancy of an arc light. This is attained by having two car-
bon rods, slightly inclined to ons another, brought down on
toa small prism of chalk, and separeted from one another by a
small rod of the same muterisl. The current passes through
the chalk rod muking it incandescent. By this meaus the
light is rendered steadier than an ur light, aund it is said to
have the same brilliancy.

AND THE INDUSTRIAL ARTS.
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MADOOANY STAIN.—A very good and cheap method of pre-
paring mahogany stain is to boil one pound ot logwood in four
quaris of water, and add a double handful of walnut peelings.
Boil again, take out the chips, and add oue pint of vinegar. Tuis
docs best for beech wool. Aunother method is to grind burnt
sienna in ale or vinegir, make it thin, spread on with a brash,
aud, while wet, it may be grained and shaded with the same,
using burnt umber. For black walnut use the same, using
burni umber. For yellow stain, grind and mix with ale or
vinegar, aloes or gamboge ; or, make a stain by boiling cur-
cuma in water.

NATURE- PRINTING.—A novel style of printing from natural
ohjects hus just been perfected by Mr. Thos Stonywood. In
this process the impressions are taken dire. tly from the objects
themselves, thereby possessing a vigour aml & freshnes, to
which mere copying, however artistically done, could naver
sttain, Articles as diverss as a gpider’s web and a mutton
chop are reproduced with almost photographic exuctitude,
round objects and flit heing copred with equil facihtv. Thus
leaves are copied with exquistte effects. As impressions of
both large and small specimens can be transferred and on anv
substance, many chanue's are opened lor the employment of
this ingenious method of printing.

CREDIT TO AN AMERICAN NATORALIST.—In an official ro,
ort by M. Bouchen.Braudelv, secretary of the ¢ llege o
rance, tho author states thit ha hae learned by two years of
study that the sexes of the Poitugucse oyster are confined to
separate iudividuals; that after this discovery he conceived
that it might be possible to artaficially fertilize the eggs of this
mollusk ; aud that, after two years more of experimenting, this
attempt has been successful. ~Awmericans will be intereated to
learn that in 1879 an American naval officer, Lieut. Francis
Winslow, who was stationed at G:braltar for a few weeks, de
termined the unis«xuality of the Portugueso oyster, aud reared
it trow artificially fertil:zad eggs.  f1is results were printed in
the American naturalis in 1879 ur 1880 ; but, as [ have noop-
gnrtuuity for reference ut present, I cannot give the exact
ate.

Cocoa AnD CHocorLaTe.—Many drinkers of these pleasant
beverages are unaware as to the method by wiuch the cocoa
seeds are obtained. Cocod, or cacao, 15 extracted from the seed
of small trees of the gepus theodrama, which, when cultivated,
grows from 12 ft. to 18 ft. lugl.. but to a higher «levation in
their wild state, The flowers are small, aud clust r on the
branches and frunks, the matured fruit appearing as though
artificially attached. OQut of each cluster only one pod ix al-
lowed to mature, and this when full growa is fromn 7 1n. to 10
1n. long by 3 1. to 44 1n. wide. The five cells contain each &
row of from five to ten seeds embedded 1n a pnk, acid pulp,
the cocoa bean. Tne tree 15 indigenous to Mexico, but it can
be cultivated wathin the 25th paral els of latitude, a1 d thrives
at any elevation un ler 2,00y ft., but 1. requires & nich suil, &
warm humid atmosphere, aud protection from cold winds.
The trees are propigated from seeds in a vursery until they
attain a height of from 14 1n. to 18 in., when they are trans-
planted aud carefuliy sheltered by planting other trees shout
thew. Thoy commence to bear about the fitth yeur, but do
not attain meturity uatil the eighth, and continue yielding
fruit for nearly halfa century. There 1s uo specinl time for
harvesting the crop, 23 the trees contiuue beanng all the time,
flowers and fruit »m all stages b ing cariously borve on the
same tree.  But in Venezuela the priucipal gatherings are in
Juue and December. Chocolate is generally wmade trom the
finer vatieties of cocoa seeds, and wus a favourite beverage in
Central America long before Columbus discovered the New
World. Asat present prepared, chocolate is made in cakes,
while cocoa is usually cold in powder, flakes, or nibs. The
constituents of the average cocoa seed are as follows : — Fat,
cocoa butter, 32 ; nitrogenous compouud, 20 ; starch, 20 ; cel-
lulose, 2; theobromine, 2 ; saline substances, 4; water, 10;
cocoa red, essential oil, 10,

Trx following is an illustration of whet private enterprise
may offect for the Veuefit of science. When the Swedish ship
Monark was leaving Swedon 1ast year for Australia the second
officer on board apphed to the Zoological Museurn at Upsala for
the loan of & trawl and some vessels for preserving ‘natural
history objects. The resulty have Leen the collection.of some
130 species of fish, 50 of iusects, some buds, and about 100
varieties of the lowor sea fauns of the Pacific, which hava now
arrived at Upsals.
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