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RAREFIED AIR AS A CONDUCTOR 0F BLECTRICITY*
Edluid continîues ]lis researclies upon the suluect. A nulle-

ber of experiipiet ar el'cb' to show tient tie plieiiomnai
afiftle oppositioni ti flic pas>ago of' sp1arki frot termiinal to
terminal lut rarelied air caiinot lie e'qîlarned by file theory tdeat
a vacuan does not coiidnuct electricity. lie careýftlly diecs(:ses
the question of dia cantrary electro.ntotive fore whicli is
developcd lit the terlunals. te h is flot the reaîqstance or fle
gas, but this Pectro.mnotive force, iiicreasiîig with file rarefac-
tion atid coniiected with the clec'tradi)., that prî'sents an ob-
stacle to the passage afiftic carrelet. Evcrything as ii fsa'or of
the hypothesis tliat vactiuîni ouipo4s a very leetht' re8igtatico to
the prop)agation af electricity." Withaout tilt eîiiployinit of
electro4ea, cite cati t,\ete ait induction eitirnrt ait a (Ceiseiler
tube, wlaicl i; stullicicîit te îîroilce lîglut. TIhiq %oild bo lut-
possible ifthe lîîghly i.irelivd gels or vacunî were ait iinsulatoi
-ILil. May.

Mi. G. 11. loeiî,New Yorlk, iii a receiit paper before
the Albany Inst., favored the' reett Polar .Sea theory for the
following remsouis 1. Wae.olgo regularly eachi qsniiig
northward front Creeiilaid for uestiiîg. As the ice-barnier frotte
73 0 ta 82 c' is toa cold for lîirds ta raise thîr youing, thîcir
nestiuag place inust be îîortlî of tlîi4 barrier, sied in a nîilder
chinte. 2. The occurrence of wartit wiudq from the circuiatu
polar regiaus, as verified by explorers in bigla latitudes.
3. The occurrence af furions gales during the long arctic win-
ters, wlîich %would be tunaccotintable if t he region for ten de.
gees aronnd the pale wero as cold as the zone af the ice-
barrer, sud therefore as calain as the equatorial belt.

Tiit clais-experiosent conamonly employed for dernonstra-
tig chemical decomposition consista in eating inercun
axaile, arid Bliowing that oxygeas ia given off while mercury
remaîns behiod. Au taier and beautatul expei.îoent may be
performed with crystallized copper formate. This sait, when
heated over gas-famne ant a dry test-tube, readlily deconaposes ;
axidea of cor bon aie evolved, and a brilliant residue cf luetai-
lic copper is left- Tie formiate is easily prepared by hîoiling
copper oxide witb formic acid, and filtering, On coaling, fie
bine crystals are deposited. Althaugh this experinuent inval-
ves no new facts, 1 believe itq ap~plicability to class.ronm pur.
poses baq been geranlly overlooked. F. IV. C. ini Science.

AN ASPHALT MORTAR.
TVie CcattritlbZau der Raien ria iug describva a pateîited

c psi in iade at a faactorv ini Stargard, Puwîerawîa, wlîach
lis orsiuîe11 yeuis past hren ;îsed % it pentu-t suceas 0ii tile
Berlin Ste-ttîin railway for %vaîl. coîlings, ivater.tablea, itîîd
sinsilar puîrîos-a ret 1ulting a wvsler.îîrooI coatiîig. 'llie mat(--
riaI as colîîîposeil of coaltr to 1%e are .Iidvd cay, asphlait,
resin, liîlîarg-, andl saaiq Il: is, lei short, a, kind of :intificial
asphaît, w ithI tile distiîîel îoî tint it is apiplieul cold, like
ordiuary ceieat nenderng. 'rite teiacity ai the' natcrial,
%vlaeni proper1% laid, ant i ts freedoiîi frontî liabihity ta <lanige
by the' %i-atbir atie proveil b% îeferrncc tea un examîple ant fle
coping of a wall whlîcla lias bîî-îî eXJntcd for four years ta the
draina-ge of a slohît 33 ert laigli. 'its vojiig as stîll perfectly
soutid, suid hls nîul i-titredl aiîy repair silice it w;is laid îlowîî.
Otlier %workb havc pi s iuîalIy e.îiî.faclry. lu1 splyîaîg
Ibis auorîar, aes it es teriîîed, the space to be cns-ered as fir't
tlîoroîîglly dricd, and aftei being well cleauietl is îsriiid %vitlb
hoat rooliiig varnisl, thie hasas ofu llti id aîlsii lar. 'l'i user-
tan ia tieu laîid on coId, to lhe olîkîs f about tlaret, eaghîths
ofait îivls, weitI vitleer usoad or %teelI trasvels, anud as properly
sinotbei aver. If ilît ariat iovered us large, siiotlier coatiaig
cf varnîsli as aplîpietl at rugît saigI strwa ovcr the whale.
Thîe waterproof sî taitdos maeiaîs îirih impriîgialli to
nain ai- frost, and pîsi tic.îlly iiîdîtittî-ble. Thîe cost (if tlie
uiaterial laid as esuîîîîated iA vil mort- tlîau 10 centls lier square
foot, sied it a stat dl tIra tis liîce cao lie reduced by ut It'ast
two cents for large quanî ties liait do%%l aiv y îxieaeced work.
isci.

STEEL WATEiiPa'c -The Cliaiieroy Co. naakes pipes af
steel plate for conveîyaaag watei tnder le 1lî pressure. The sitel
palates are coated %witlî lead on both ai.des by iinusersian or
otlaeawise, dieua rolitd ta ferra, rivetted, sud soldered file whale
1igtlî, sied covt.red vile pitch. The first cost ai fle steel a
ilet nncl greaier tîsan tient cf noie, anid the steci pipes pimiess
couisiderable adv'autages oser thateb aitranl. TIhe Ieadi coating
as supenor ci accouait cf tlic funciies.- af granua iii thse steel ithe

reseistaisce ta tensile strain nnul inîterail pressure is 50 noui 60
tinies, and the' resistsaact te defornaatioa loaitndially front
39, ti 49) tlimes gr'ster, sdtile flic ataperior Plasticity cf the steel

plate permulta or theu pilles recelvaaig tolenable iarull iiocls
wîitliout beiîg permantently deloriiied. For equal tliickiîesa
ti ate ttI tubes stanid twfce thîe infteranal preseiare ai the troau,
aauld bpîig hoile liglitsut! .qtroiig, tht-y aro aiiîirably îsdapted
for lîiig dovai fenilporaraly sandtlakaag uap agaaî.-Iroî.

Aeil ILNaONuAI. APPLICAcTIONS OP' PlsîoTOGauAI-HY.-I'rofessor
E. C'. Pickering descrîbed saine photograpahie worl, vzlie is
uaow beiiig uiiîsertaken at the Hlarvard obsiervatory. Experi-
it-uts are beiaag made ivitlî varions leîases, aud on thieir coin-
lîletioa it la inteaidpd ta take phiotograpîlis from tlie %uble
vuiible lieavens notirtt of .109 .4ntit, [t is possible, also, that s
mîals till be pnblislied. Mteasureinentsi ai the- photographie

energy ofail file braghîter starse will be madle, dewn te, perhaps,
file seventb miagnitudle. Besides this, it is proposed te obtain
asesssensests ai thc caler ai the stars, by usiig a large lens of
lueavy fliiît-glass, giving ais usucl chromatie aberration as
ibo,,ilble. lu tle centre a circular diak of gla>s will be placed,
8lighitly thsiîaîaer at one edge tlîan sa the cîlier. Trhe effeot will
h.-, tlusx every star will bave twa inmages jalaced sida by bigle.
lly sîfjosting the senisitive plate at a certain distanice froeile
leis tile bhii raya will lie brouaglit toa sfucus ; but, in file case
of tic image foried by the ring of the [ens, the violet and ultra..
violet rays ivill lia spread aver seolarge an ares as ta producu
conaparatively little efl'ect, wbile in th ether image they wil
hiave naarly full power. By placîng aîuotber plate somnewliat
aîearen the Ions thse violet rays wall be fecosed. A tisird plate
will enable us ta facus the ultra-violet rays. 13y comin g,
in each case, file image faruned by tile culge of the Ioa ith
that fonied by flic centre, a series of quantitative results cau
ha abtaineul, wbich wiul vary accordiog to the apectram ai the
star moasureul. By this rnethed aaay variation of color aq weil
as of magnitude conld at onîce be detected.-Aener. «cad. aurts
sc. ; ntediag 1c1W 14.)

PROCIDEDINOS 0F SOCIETIS.
Tito Inistituion ai Civil E:îginters: MNf. Jtrîalees, ini the chair.
A V1aîer seas reud oata the Productive Poseer îuîîd efficioncy oi

Machine-Toolet, and ai other lAbour-Saving Appiucs okdb
Ildraulie Pressure " by bMr. ltahph Hart Tweddcel1* M. In.-t. C.E.
Tte Aîîhor stated tient he Éaj occasion to desigiiaîmachaine, wticb

aa required te exert great apressure in a confinuat spaco at a coosider-
al ib , tlace f nain any shafting. The moachine haidte bc portable.
and ta obe capiable of doing a largo amonct of work eliciently seithout
'lie intervention ofskilled labour. Sucli conditionas were iii comun
occurrence, sand iin Ibis insîsaîc atli sere eucceqsfully falflld by the
eaoîitoynsent of liçdraulic preysttre. 'th Parler s an amplaiifications
tî i tit ,bjct of tl1e appllicationo <f thiu Isoseer te îtctîatuîg machinie-

tels s itller labour-as-4%iog KtipliXng:e:ý ii eligiiicerîiig werk«, and
%vas uhs-ided unuler tibre lae&dsi naiiiely. the iîitridicioa andî ilevl-
oinient oif lîyîraulic-paremsure unachine-tools .thîe productive poseer
sit efliciency ofas ts-ol eeal. u toaoe Ctceaa
lhcaîî; and the increaseul îroîloctive power tend efficients- obtausable
by tisa eumpîloyaient of laydratslic-îsressuro for %working iliaclîiuie.louls
and (ilier lisi -aia piiics Refcroiice W:i. îiaiude tu the un-
îiibhi-lieîl aprience exisliog on the.c qiàeslioîît..

Uîîdt-r teI rat hieail au illuetrtioi ira, afoi et asi portable
liyîlnsiilic appareills for fixing the ends of bof 1er-tubes in tube-îilates,
thîe iresure of sester cînployed vîuryinîag frouiu 1 ti) Il tit Per 4quare
inch. Owîng ta tise introduction of higli etleaiiupre.s'urcs. lthe seint-
fimin marineo boilers liad ta bc coidcrabl- iuacre.veil. but dlitelle-
elîaîiut ravctinog-machmnas fonnae lie us e- re ifiî iiiadequtte
tiiiauke eeam-tigti anL. lICiSliseAutlbirdesýignculitIsydraulto
rivetiiîg-plsiit tu ovencoane the ilillîitlt,%. Il couîsfigtld of puîuaps, an
acceaaiiaulster, anad a rivetîi ng-macagit-, and ini oiieasiin ieas sevcu
linie- ancre cnonii thuai haîadwork: tiiireiîs-er ils sutrplus ioser
wat availabta for hydraulie vres-ses for -aclliiig." or jogling. angle
anud tee-irOti. In action it was; faîutaet liau inaterial atat nauci
Ict.s slraiuîei, andu tient lthe %rear anit tour of th iteuîlîls aud dica waa
grcally rcilaccd, besidcs wluictiftie machines, were anovable. Previous
attcapts ta perforai eitiîuar work bi- portable machines driven by
icaiui hua îlot bt-cii s-ery aiuccessfol. ibi.. i aas helieveul, wils tbe

firt ydriaieîirsere iaeuîugauacioewhch oud eadlbhoap-
turneS ai Sdiferrent pointse anîd oaerl<cýonsiderable ares and nt IL etteun
limne iniaian an uninîcrripted convcctioni aith tIse accauulalor-
pree.sone in flc ains. Tlsosystena tendbeen extendc taenactsinery of
eufficieuit gap ta siai the deepeu-t iiders, lIse aîfe hydraulie Poweer
wih acluiicd the Iseavier moachinîes beîog utîlizeul for lifting theun.
TIsewiater driving the-ge miachines and thcir lifting aliuaratusIri
siîpplied ainder a pressure of 1,lbs..er square ioc . uaongst tha
first ta einploy them wast thse furmn of Sir William Armstrng and Ca.
Severail in«,lanîces wee thon aiven of theirsapPication : for riveting
es Oejeu thue laîticc.girder bridge sehich carrie> Prinarese Street osver
the (;reat Esatern itailwa)y nt Biîsluopgale Street Station , for rivet-
iog locomotive boilers; for fastening rits in giin-carriages andh ini
agriculturat machineny, for railvray wagîtou-work, ana for 'vetlue
c-hipst. Thsubstitîution ai hydraulic macbiocry for punebliug sud
alicarinir raclais beil botte more gradueI but it bad pnovad econoniaies,
anîd hend heen einple -ed for sitarng tIsa links cf chaire cibles 3 loches
un diameler, both iies St one tirait. To obtain the full advantae
due tu tIse application of byuluulic ipressure ta aachine-toole. te
systeun slaould he applied throu hut the eonk@. Tiq hs been grirf,
carnied ont csanpletcly St tis e, ech naval dock yar at Toualon for
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