
TEE SCIE-NTIFIC CANADIMI.

Between that date and the year 1860 varions other inventions
were patented for obtaining motive power l'y the explosion of
varions mtixtutres, gaseous aud solid ;but ail the descriptions
appearod to be soniewhat obscure as ta the nature of the explosive
compounds to be used, and the ineans for obtaining thern. Car-
burettî'd hydrogen, a constituent of coal gas, was mentioneil by
sane ;but it appeared that the ide-a of using coal gas, as marn.-
factured for lighting purposes, for workirg engines, was first
practtcally applied in the Lenoir gas engine. pitented in 1860,and first introduced into this country at the Exhibition of 1862,
whtere it attracted wuch attention. The giiîeral nrinci1 iles of tiie
Lenoir enginie were described, and it was pointed out that, among
othcr defecta of thia engine, was tbe damage done to the working
parts by the sudden and violent nature of the explosions, and
also the necessity of the use of electricity for the explosion of the
charges of gag and air witlh wbich it was woiked. The latter ob-
jection had, however, now been overcome iu more modern en-
gines by the employment of gas jets for the saine purpose. The
author desciibed the Otto and Langen gas engine, the chief iin-
lirovenient in which is, however, due .to the compression heforeigniltion of the charges of mixed gas and air, by means of which.
it is found. that a much larger proportion of air eau be eînployeil
than %îonld forni an explosive mixture at ordiuary atmompheric
pres,ýsures, and the force thus obtained la graduai andl contintuons,
instead of sudden, resulting in an economy of gis and more ri-gu-
lar working. Advantage bas been taken of this di,;covery lu
several of the more rect utly designed gis engines. The general
principles of the Otto were described, and its cousumption of gas
stated to be at the rate of about 21 cuhie fePt per horse-power
pier lîour, as couîpared with froni 40 to 70 cubic feet withi eiigiues
of previons make. Ou account of the heat generated l'y the ex.
plosions ln gas engînes, It was foundi necessary to surrolnî the
cylînders witii water, and thît advautage hiad been taken of this
ili a gas englue called the Eclipse, lu wliich the water, instead of
lîîitig allowed to escape when hieated, wa s toreil in a separate
chamuber, whiere it generated steam, wbicbi was used togechpr withi
the- gae, to assst lu workiî!g the engine. Attention was also
drawu to the Bisschop gas engine, whbu-h is mneritorlous chiefly on
aceount of the -4mall sizes lu which it la made, and whichi range
fi-oni one haîf man or oiie-eig-hth horse-power upwards. This eîî-
gine, although flot comparatively econoinical ir. its consunîption
of gas, w-as recommended. on account of its simplicity antI sutali
size, as available for Iburposes to which it would otherwise be im-
possible to apply nieclianical power. As regards comparnsons
whîich have been made between the cost of working steam and
gas engines, the autbor observed that the practice b.d general ly
becu to take the total cost of working lu each case, includingr
labour, and that, wbeu this was done, the coxopari.sons were in-
vanlîzibly lu favour of gas eiigines ;but lie pointed ont that suicli
estimates were liable to be isleading,. As a gas engine requires
littie or no attention, the results of the comparnsons depend
niainly upon the amount estimatelI for labour l'or the steeni en-
gine with which. tue comparison la made. With a sinali steam
engue it would in most cases be unfair to estimate the whole
time of one attendant, wbile, as the fsize increased, the propor.
tionate cost of attendauce would dimiinish. Instances were giveni
where estinîates liad been made showiugsrteam cuigities ta be froiu
twice to si-yen times more expeuisive in working than gas en-
gitues l ut althonghi such estiniates biad doubtîcas beeni made
with every care, tbey ouly served to show that it was impossible
ta freie sncb comparisous so as to be generally true. By coni-
îîaring tbe costs of the ga seous and solid fuels il was sbownthat gas must necessanily, both bheorptically and practically, be
more expenisive tlhan solid fuel Wlien, bowever, the labour,
vi-ar and tear, and tiraI cost were also considereul the -onclusion
aiîived et by the authür was, that for engiues of'snall sizes, gis
wonildealwa-s be tlie nost econoitnical. Eveiiwith larger engines,
if the same economy could not always be maintained, circýýumi-
stances would iii msny cases render gas englues the most advan-
tageous and converient, part icularly wheu onfly btse intermittent
fise of an englue was required._

THE XEKARSKI AIR ENOINE.
For about thrte montha during the autumui of last year the

traffic of the Wantage tramway was conducted teinpnritrily by
means of locomotives dniven by compressed air, on the Mekarski
principle. One of these engines ta now lu Loudon. Tîtese locomo-
tive iweigh. about 7J tons each, and consist of cyl indnical steel air
res-ivoirm, a special regulatting apparatus, andordinary cyliltîlens
aud d riving gear. The locomotives 'ire suplplied liefore starîing
on a Jouriiey with air at a pressure of 450 lb. lier sgluare inch, tlîe
air being compressed by nacaus of a stationamy englue and plant.

Ou starting the engines the air passe-s thnough a reservoir of bot
water andI steam to the regulator and thence to the working cylin-fders. The bot watr raises tha temperatune of the air, and thus
iiicreaise4 its volumef, andl ec3nDomiz..s the store, while it bas the
further important effect of pneventing the formation of ice in the
exhaust paseges of the cylinderq, whioh would othenwise take
place as the spent air esraped. The moistune with whicb the air
becomes charged, moreoiver, asisista the lubnication of lthe work-
inz parts of the engiîe. By meens of the rtgulaton the pressure
of the air when passing ta the cyliud-rs enu , be reduced to atiy
dtusired extent. In practicý the wnrkinR pressure is constantly
maintained at 90 lb. per square inch. The exhaust air escapes
quietly fnom tbe cylirid-ns, thus renderi Dg the locomotive n-)isé--
less iu this respect, while therA la, of course, a total absence of
sinoke or other producîs of combustion. Ample brake power is
provided, and the ge-neral m-chanical. arraugments are such as
to place the engine well under the coutrol of the driver. The
systeni la carniet out lu two diWeéreuti ways ; in one-the engine ig
seperated frona the traîncar, while lu the other thé engine and
car are combined. The principle, lbowever, la the same lu both,
aid la one which commends itself to notice for tramway work.
The systeni bas been employed for î'early two yeans past witli
every succesa ou the Nant-s Tramways, wbich are abiout four
miles iu lengibi, aud il la uow being introduced into Enizlanît,
tho offices of tlîe compauy being aI 3, We.stminster Chambers,
Victoria Street, London.

BUILDING IN 3APAN.
It la now preîty well knowu that the anciptnt empire of Jnan

bas receutly divested hierself of hier old social andI political vest-
ments, and comîoeuced. to array heraelf lu those of a more
modemn type. She bas, lu fact, decided lu iustitute and organize
Western tecbuical proca-zaes and industries throughout the vani-
oua ildus wbich niake nip the empire, and to invite experts to
assist lu the work from Europe and Amnerica. There la certainly
a vest field thus opt-ning up for the operationis of those who
choose to venture so far lu iluesI of active empinyment, and wbo
can carry wîtb the-ni talent, energy anîl enterprise. This holda
good of represèutatives of every art, science, an I m inufactune oit
utresent lu existenre lu Gi-e-at Bnitain, sud of architects antibuilders lu particillar. Tiue general construction of bouses lu
Japen bas hitherto been of so primitive a cheracter as to resemuble
very much tlîat style whieb prevailed at home somne hundr.ds of
yeans ago. Purely Japanese buildings are genenally, and almoat
wiîbhout exceptioni inîleed, built of wooîl. Even the cheî1 uered
tile and lîlaster constructions with which artista bave made us.
fîmiliar are formied of timber as a baue ; and this, Ibenefore,
serves as a support nierely to tbe omuameutal tiles. The utterly
unscieuîific disposition of materials observable lu almost al[
native struetures, anti tbe total absence of braced. and trussed
fiaming, pi-ove ltaI their builders were utterly ignorant of the
first principles necessary to ensure the maximumn of streugîb
with the uminimumn of material. They have alàio iguored the
use of diagonal nienbers ln their fnamiug, aud prefemred the
rectaugular ta the trianguler division into baya. Somne bave,
lb la true, attribuled Ibis latter peculiamity to, considemations
respecting the con- ingeucy of earthquekes ; but il ueed handly
lie nieutioned to our readera that the rectaugular la far inferior
to the trianguler division for eusuring rigi lily and solidity.

The trutb iq, lu respect of all Japanese edifices as they stand
aI present, that theim designers were innocent cf auy kuowledge
of the scieutific mules whiclh should govern design aud construc-
tion, antI lence, like seime of ur own earlier mechanical engi-
neer-, they placed toc mucb matenial lu the wrong form.

Then, ain, the almost universal employaient of wood lu the
constructloti of luildiniga is a nîlatake, sud one wbich would tiot
long exist if liitisb catunsels prevailed ini Jipen. It is un-
u ecessary to say that the moit important conditions iufluencing
the durahility of wood iii sncb cases la, its position iu regard ta
atotosphenie sunroundinga. If, for examapI e, Il la subjected to
altennate mioisture and drynesa il will soon faîl int decay, and
ti0 climate is more fickle lu respect tb main and sunsbine thati
that o0 apan. The Japanese straugely enongli appear lu have
paid io attention to processes inteuded for the preservation of
timttîr, such as iiîjecting itub ils pores autiaeptic saîts. Retd
stucco, on plaster la the oiily preservation employed, and as bhis
isometimes sjireed over wood penfecîly unseasnt-d, and perbaps

ftîl of sap, the consequences mey readily be imagiaed.
lu ltrief, archiltect une and building lu Japan are not only lu

Ibeir in!ancy, but i-carcely out of thein swaddliug elothes, and
yet the country is nich lu every varieîy of materiai for adaptation
and developmtuî lu those decomationa.J
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