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llaaîîes wlaea il, ictîc fil te otiier. lit thu louwer part of the
cabinet i iisj<l,' lie lit t wo large 4as tîanes, ain-lic but air fittin
tiee ritsinli nti tu atiievt ilitertcctu to ind, si) tiîat %lac
liante tceisc<l to bu h, cîd lit thiug î.rveci Ilat inviôible
(OIimint ut lacated ait *voîild £lit 0It Banni. lie thlon put out
tlic burnerz, anal lit a piecce oflpliti,peiia pa- ii a saucer lit
flice bottoi of flic cabinet, flic latier of course was8 soon tilledi
witli a îliick sinoke of l)loslilirie acid-so thiok was il, tliat it
cut off froin viuiv a lighted candle whîciî was plaedanttflic back
of file cabinet. yet luis Cloud, whiel was tio poivermuil in enitting
off flic rays ol liglit, did flot boterruî,t tlic wavcs of soutid atali.
lfaviiig thus proved ttiat invisible vaurin air may act as ain
iLcouwtjc clouti, lie isaiti tlîat %vlicen such clouds arc close to the
source of sona tlic eclious arc îiuiedlate andl mix witli the
originîal souid .but if flic acotustie clouds arc forther off, then
there are pr-Ploiged cellules. l- urtlitr, the acaigthl fan eei
at inaasu almobt oftl1w depth of tliacoustic Cloud front wbciîee
it coules. Iii the t-xîîeraiueuat8 nt he boutfi Foreland lie dis.
covured that wheli a sound penutratted ho a grcatdistauce, tlien
tlia. tcloes wec longust.

At flic elosti of bis lecture lie arguul finit tlic plienomtuon
%whiclî Arag~o couid flot exlîlaiiu ns due lu %varin air froza the
ctiinfeys of Parid, forming acoustic clotuds wliich surtounded
tlic bation at Villejuif, whilst thic other station at 2lonthlery
was; frue ftom tiilicbterogeaicous atmosplc're.

AIR-COMPRESSING MACIIINEIIY, ST. GO VIIARD
TUNNEL.

Machines for compressiug air harve of latu attracted much
attention as the best uneans at ;,rusent in use of transporting
power to consiulera-A)e distances. The practical succt ss of the
systa bas been fully dumoustrated at the St. Gothard Tun-
nel \W ork8, wbierc tlic intclinisin used as the most powverful
of its Jcind that lui. ever becen ecccted, flic gross hor2e.5.ou'er
lIut cu bcecrected being not luss tlîan 112-,iorse power Tlite
atir coînpresseri are driven by a fail of water ivith u effective
hcand ut 95 metrts, or about 310 feot, and arc dîscribud as
follows il$ the hagiueer.

Tbey aie ofthe Girard, or «"frý!e neviation"I type, which has
been sele:cttIa by Ilesbrt. Roy, after tlirty years' expecrietice in
taurbines, as about flie best yet produced. Thoe construction
ut this %vsl llbc ruadilv undc*rstood. In ordinarv horizontal
tuibine the ivater is adamittted tlirough fuelice vitus ail
rounid flic iviluel, but li the Girard turbine there is a lixed

jinternai guidle, %lîielu is but a segment ol a circle, and througli
t iais tlic water is directed on to tile cighty buckuts in the enfter

jor Ilcrown I wlcecl, i's il. is y<.t inaptly called. To a certain
iextent the action is that of a Poncelet ivhieel, the iesal ef
wvater being vgry grc'at, wbile ifs volume is sindl. The wlicel
is.surruuindud by an iron casing tw prevttnt splaslainig, anal the

iwater is tll te i delivery vanes by a il.utfrned tube D. 'l'bu
crown avhuel is shown at 9. The distribautor, or deliv.2ry
vants, lias eiglit orifices covereal or utîcove.rcd by a curvcd
sinice, %vbiclu can be wvorktad ty al raek and luiniora Pnd tbi
gcarang b b b. -L large slOia'c C, is provided fur cadi wiîcel,
btctweeîi it and the wvater main A, in the brianci pipe B. By
the use 0f tiiese sînices fle ivatt r can bit cut off Irom any par-
ticuilar turbina wlîen rcquircd by tie gcaring a. The turbines
niakec 161) revolIutions per mintite, coîasuming 300 litres, or 66
gaillons of water lier suconal. Th - out-ide diameter of the
wvluel is 7-8 ft. nearly, and unaler Iliese conditions each whecl
gi ve.so uf 280.1lorse-poiver. The slîafts F, of the turbines are
ail in lune, and unitcd by coupfling boxes K X. Thesr shafis
carry >ix piniolîs 0 . , icbel gear int six spur whoels H JI,
moîiuîed on flic tlîree.tlrow crank shafts L L. Tliesà drive
Ilarec air coanpi cst r3 Bt B, b>' the connecting rods M. la
or.ler t0 dimnibi as inuclu as pos-ible the irregolart>' i f the

i sztice dite to t'ae comparession of the air, the counpressing
cylindeus bave been coînbîinîe in threes, as sluown.

'l'le wvork requircdl front ac p:elump and compreser is to
delivcr 141 culaic feet o>f air lier inutîe under a pressura of 7
atniosî.lares, or aicari> 105 lit. oit the .quaru inch. If ae.e
bary, huoneuver, tue uuaq t 'an t u proscul 9 atmouslhce, or
135l.. ut arly, Oaa Uic squaite iac,. When the turbiaics ruail at
161) rcvtolutn fle tuaialartesser bla.afts inake 89 revolutiuns.
*Tl.u diatetr uf tlu t. c>iuitttrt lnside is 0 42U nactres, and the
plutn atrukct i:, toa anutres. 1'l..,*îacsuu give 175 litrea
aui rerolutiun, tir .1-,0-,4 litres puaiiîuusitc ier caci group of

tlarec l.> liuderd. Thiz, volaînte vi «tir lis àacdu cd te .5,233 litres

aet, at a piressure of 6 'ttripl* -es an 1,253 litres are
alloived for clearauce anîd port spauest, or O 31 of tlie realuireal
volainue. Thu tlitv,Preticali puiver rtcajuied ta, cliek t flic tarn-
paressionu ut lita. studt volume ut air ii, .% file itriulai,

1)
Iî% P. log. -I-i i.*,vaiifclî Lt wili bu mun a ve woi Ubin flic

puower of flic turbines;, wiirlî cala aev.*lope if neu'essar% 28ua.
hort3e poiver ecd

Ilitherto on0e o flic great troubles eucouaîtered in %vorkiaag
ai.aompresitg znaclincry lies in the diflieult' nmet ivithluii

liepjing flic cylinalers cool Titîe leiaperaturt, if iaclicck.'d
woulal risul in file cylindars uaîdcr notict> t0 about 500 <kg
lit ssra Boy battu adopta'd an extreaaîely inigenîii- device to
jîrovent flic elevatioji of temperaturé 'Thle paistons art) ..u cou.
utraicteal as to permit a continuons circulation o4* wa.r logo
on iside filera, and besides tlii, tlwy are practically wnter-
liarkeal in flic following wvay. leacu piston is liullow aund
placcil in cent muiication wîth a speCial bet Of water pîpt'a by
the tube N, witlîin wbiclî is a second tube Q, a shtilling box
being lilteal te NI which slidrs ont Q, Th.:i parking of tile
piston consista of four brase rings in groaves, tliesc' grooves
couamunicate with flic interior ef flic pistonu Th'e waher is
adunittedl t the piston under a head wliich ts greaier th-tu
flit wbiclî could bc sustained b>' air of flic given pressure,
and the water therefore forces the rings out, but flic rings are
not quite tight in file piston, and a constant smali leakage of
%water goes on, iich is evenly distributedl over the wliolu
interior of the cylinder, and at once serves t0 make flic piston
air.tigbî, for lubrication, and to keep douva tlic teinperaturo.
WVu understand that the device acts anost eficiently. This
water iq italien frora the main A utlder a bead of 31A ft., and
thas suflices, wvbcn the compreesera -ira work*ing il; ta 7 at-
mosphurcs. Wliena howevtr, a pressure cf 9 atnlosplierus is
requircd, the water would îîot enfer flic cylind, r undur tlie
given heid, and in erder to obtain the required ssipply a
limait purn) il is provided, ivhiclî cati tic drivaia by buit pitlcys
front tlie shaft 1. This pump draws froni the main E. It
muakcs 26 ruvolutions pur mninute, and thus deliv--rs 2 litres <,r
1 -76 quarts per second. As it le essential that the ivatur
should bu perfectly devan, it is pasecd tlirougx the l1111cr
or strainer et wbich coutains thrce wire sleves of ïmaller
anîd smaller mesia, by which impurities are removed. On
leaving flie filtea the water cither passes direct to thi. air
c.napreesserd or to the pumi, b>' whicli its pressura is to bu
augmgtente!d.

Thie air enters thl. compressing cylin lers througli tuvo
valves near flie upper edge of the cylinider côver,, as shown
in flic enlarged section of a cuanpresser at page 100, aund eica%,àes
tlarough thrce sunaller valves fixe:d uear flic lowver egc.The
air anixud ivith flic water required t0 coul il then passes
tbrougu the sclf-acting valves 10tei receiver X, ah tlie bai-
of ilaicla is a cock, norked by a sphc'rical copper iloat, anal ini
sucb a ivay that wvh.a water accumulates in te reca iver the
çock opaens and dischargts il, the action bting precist ly fliat
of.tavell-knuowia tonr ut sttana trap. A 1 bute irn c ne is fix' d
ov..r thc float te prevent tlic ineomuaag rush of air froni affect-
int; it. In practice tie diecluarge of water is constant, btiu;
regclated with flie utmioit nicut>' bl flic llo:ut. The air ul.
timately passes away by fie pipe T ho the main ruservoîrs,
froia wliich the rock drills aie d spplieul

Tas, Capc Breton Time' is inforitieaf b>' Mr. Gisborne thaI,
with the exception of small sections of one or two <arth cut-
lings, tue remaining liaIt ofthle entire rauîlway route is niow ready
for laying flic rails, botlli alcupers anal mutai bcing ut ready dcli-
vered upon tlîe line. The carly completion of therail way ncx t
spring is thus assured, and the wishes of hlie sub.contractors t0
suspend operations until file enormous accumualation% of snow
have di-sappeared bas been agreed to,£5,000 te £6,00'>j additional
expenaliture is ail that will ho rcquired t0 conapl'.le thie c..n-
tract.

AT a rccut meeting of the Farbt Judicial DiohuacI DýiitaI Su-
ciet>', W. G. A. l3oniwill rtcuxnmeuded tic daanoud drill fur the
permanent separaiun of thiseuiorrs. The shape is pyramiadal.
It nuaks about live thouuand ruvulutions lar mianute, and, in
conscqeenco of ils cxtrcme rapidîty , tauSaSb not thîe 1eaut pain,
evuzi whei, cuttiug upon the moàt dulua.atc enanivl. WVurking bo
rajaidly and perfectly, it uvill eut tbroaagh or over thu surface et
thu poorebt fillings, without didturlnng thaci in tbc Imst.
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