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N.EW BOO0KS.

2%s EZadStf and Reuiatance of LUs Materials of Engineering.
by Wm: H. Burr. C.E. (New York: John Wiley & Sons,
Montreal: Dawson Bro's.)

P ror. Burr's work avili bc hesrtily welcomied flot only by
technicsl sindents but alse Iby thé purely i.ractical enginetr.
Itlei divided into two distinrt parts, cach complote in itseh.
lu the Firat Part the author sets forth the general Theory of
Elaaticity in amorphous Itolid bodies,, and ded tces the equations
cf motion and equilibriutu which he applies in the investiga-
tion of t'he thickness of thick hellow cylinders and spheres ad
also of torsion, concluding with a statemênt of the generai
Theory of Plexure. This First Part will probably, as the
anthor anticipâtes i lais préface, b. of litile interéat . 's the,
snereiy practical engineer, and requirca a thorough acquaintance
with the higiier Mathematica, yet it must be borne in mind
that a correct knowledge cf the strength of materials cun only
be obtained by a détermination cf their elastic properties. The
ipractical engineer, however, wiII find thé second snd larger
part of the wnrk full of v;aluable information. Numerous
Tables are givenof the tensile, compressive and sbearing
etrengtb, the co-ellicient of elasticity, the elastic limit, etc., cf
avrought and caut irou, steel, timuber, cernent, inortars, etc.
Chap. VII. la devoted ta au interesting and instructive disser-
tation on thé etrength cf colutuns, and the lait treats cf factors of

fetvsand workisgstresses as uscd iii practice, mnd are contained
in extracts fronm a nutnbea; of specifications cf wcrka now cont-
ploted. It bas been the ain cf thé author, sa hé Baya, Ilte re-
present truly and coinpletely thé grpat varioty ef bath quanti.
tative and qualitative pheucinena exhibited hy material under
test; te show net only thé variation in products of différent
milse but thé variation in diffèrent products cf the satne raill;
to éxbibit the variations due te différence in size, shape, ré.
lative dimensions and condition ef specimens ; te shew that
apécimens appvmently identically thé saine rnay evén give con.

sidérable diversity in résulta, and tn prove the difference b.-
tween thé finished member and its component parts, as avel as
te indicaté the direction in avhich further investigations may
moat profitably hé prosécnted."

Mach labour sud care muat bave beén expended in the pré.
paration sud arrangementi cf thé mattér, aud the work may hé
cordially recomniéndéd toeévery enginéer.

The Vfechanics of Engineering and of Vachiner yby Dr. Jnlitt@
Weishacb, (New York, John MWiley & Sons ; Montreal,
Dsawson Bro'e.)

Under thé abové titi. Dr. Wéisaach bas lissed a sériés cf
valuahié engineering manuals, and the réputation of the author
is alone a sufficient guarantee cf their worth. Thé volume

rbefcre us, vi;., Vol. 111. Part I., Seetion I. tréats espeoially
cf thé Mechanice of Machinéry ai Transm:rsion. In Germany
thé second édition avas issuéd ini a revised and greatly éniargéd
toai under thé éditorahip et Piof. <instav Hérrmnn. This
édition, hy permission, bas béén translated by Prof. Klein, and
published hy Mesérs. Wiley & Son. Thé woen commences
with a lncid stateinent cf thé principles of Kinématice, i. o., a
statement cf thé priaciplés cf motion, avithout any regard te
cause or forcés. Thé remainder of thé avorkisr dividéd loto
titres chapters~ déaling réspéctively, açani thé stréngth sud
dimensions of Journals, Shaftinge, Couplings and Bearinge, in
Chap. 1, thé varions kinds et geariug, -circular, bordl, and
skew.avhééls, trains of wheel.work, ptillays, étc.-in Chal,. IL
aud rods sud théir gnidés-inclrtding parallél motions, pan-
tographic sud other linkrages, etc.-in Chap. Ill.

Kinmmarics, 'oy Chanles William MuzCcéd, ýX~Tw Yotk,
Wiléy & Sons; Montréal, Diwson Bre's.>

This avori is a Iltreatie on thé modification et motion au
affected by thé formés and modes of connéction of thé moving
parts of machines." Thé author introduces hi, aubject by a
gênerai stateniént et thé Principlés of Motion, thé Mo<des of
Transmission, etc., and in Chape. III., IV. and V. tréats cf
thé détermination of thé vélocity.natio in thé ceué of varions
élesnentary combinations, and aise in that of rotation by rolling
contact witb axes both parallél sud obliqne, apecially referring
te, liuk, baud, and contact motions, toothlés, circuler aud lobéd
wheels, rolling contes, (piteh.surfacés ai circuler and éliptical, b..
vol aviéels), cortical Iobed wavih, rohhing hyperboloide (pice&.
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surfaces of skow.hevol wisccia), etc.. etc. 'ris lnst savon chais.
tors deal ils a very comîsîcto sîassuer, wvitis tootis gearisîg, ands
vitis tise farsîs, stressgtî and dimnsaios of teetis. Tris asitisor,
wisilo ackîîoivlcdIging a free reforesice ta W''iilq ii.ecisnisus,
andi tasskine's Geieeîetry of 31ftcisiisery, lisas îîsîrotccd inticis
new and iiîtcrestiîîg lîsatter is cossiectioss witis (a). Tise coin.
puration of Lirnititsg Ntsiesa fe is, îîralld Pin Geariusg,
(1<). Tise D)ouble Contacet of Eîîicycliilal teeti is lîsside Gessr,
(c). Tisa Oslaistoscutit, for sisowiîsg t ired of Wear is Dearîssgs

uplon Vciocitv.Ratia, (d1). Tris Oblique r.ick and W'isei, wits
ssew Tiseory ai Obliqua Srrewx Gearsîsg, etc., etc.

Tise abova work9 are ail is exceet type nal lcriss.

TEIE REMO VAL OF RAIN-WATErt PROM TOWNS, CON-
SIDERED WITHI REFERENCE TO TIIE

SEWERING 0F BERLIN.

<AeavtrT PR5O5L iAPEit DY M. KNÀUS'P iY Grat'-tIstIIt-

Tise Author quetes froin a recesît pain-'< filet isy W~arstîg, tic
engisseer Wisc dkgse tise irai siZte ai 'scssiiis, e 1is 'îilt
tisat tis adissli -i trî.str iîsîn tise ,ieeîs-iv.i sewers
of a tawis las geiscr.1iiy a isistake., and ilearly always %visssily
nslsecessarv. Wasriisg, silirisis tisat ratils.%.tter is isot Ili itm-if

oit: er al fossi or pîoiistilig liquiui, ansd cuis (la sic uînsigt 1<
strens ; andi tisut otsiy is suis case,; is wiesucsa rfssep.dÎrans
are hiable ta isîjure tis e rol-as ta eiaso tise iinodssîg af
celiats, ar to isiterfere vitis tise tratisc, <lacs it tîcaise suvces-
sary to provide acwcers ta carry aw.sy tise rainfail. lic dis-
tisisies iscîwpcs tisndergrounds dirainsage aîsclas a sîsatter
of prisîcilîle, andi ciployesi osîy as ais accasiotial menuass of
avoiding ro.td.crosssg, &c. Waritsg believes tile large suoderis
deep.laid st-tç-rs te hc wroisg ils ticory, assd lise suis stp lus
rearks as foiios:-'1 Tise ireseîit inctsosi of disposiisg of tie
raiîsfail ia a survival of ignsoransce, andî its contstsuant. ossly
shsows tie preposîderasice af tradtîîoisai îsLsctscce."

Tise Aistior tracees tise aslvacacy of tles aciarate Systen ta tie
avritisîg4 af Chiadwick, Pl>isp, sussî itawlisssosî, assi inîstansces
the drainsisge of Aiwick, Tottenhisaî, Leicester, asts îsassy
otser towns is ]England, is accordaîsce aviti tisis systetîs, avler

tlsirty. ye.srs ago. 'Fic Aanîtage forsilcriv clalies for tie
practice of adsnitting tie rain.waîcer iistû tise ecwers, is orilîr,
nasnely, tilet it usîglit fisai tise iii-constrtictcd csiverts whiicis
at tisat tisne existeti, sso loîsgerstaîsds gsold isitier tia iissîîtostd
farmuations of modaerns ýFcwrs. 'l'ie iarg- -r tho dilasuster of tise
sewers, tise greater wiil lic tise tessdelscy ta tie sýIpositiais is
tlsem of detritusa, nîss tise sucre cossspletcly tise rajis-aater caîs
ha exclnded, tsi, mîore canstanît avil be tic flow in thsi ewers
of tise sînalier iliasieter, nsesssary for tise bsouse drainsage alaise.
Au argument agaist tise asdmsission of tise raîssfall ista tise
sewers l tisath irpossihility ci ssccsratciy ascertaisiig wisat
volume of uvater snay, unler en-sm i cire-uinst stise. hsave ta he
carrced away in a givei tisse. 1E'essivt» risisifaîl. îuider tise

mixces syStens, gives rise ta esils of tise %vorst kissu, andsi cves
iu Becrlin, is Nlay ais Selîtelîsher of ti. preseîst vear, thse hase.
ments of tise liouses hsave hecîs floosies [hy tise "overflowv froîn
tise wers. A comÀiiratiais follows of tisc parties uspoî wiiom
tise chsarges for diamages from sew.sge overflows sisouli f.1il.
Tise Autior observes that the flssodin, of hascminis (lurin-
mtornas, lîy tise hacking.up of tise bause âIraitis, je a specifsc evil
of the mnixcdl.ss'uvags systeîn, whiicis does net portils t0 enany

aller nses.iscs af towu-draiîsage.
A Tabla is giveis ai tise seaviest kssiowîs isinfali, is nuilli.

msetres, lu a osîmber cf towiss, during specitiesi periosis cf tusse,
varying friu 25 millissutres is fl0 insustes Coquai ta 46 litres
per hectare lier secossd, or 4.1 galions; lier acre), ta 37 suilli-
metres iii 10 minutes teqssas ta 61i litres per hectare pet
Secondi, or 55 gallons per acre).

The raisifail, assunsed as tise basis of calculation, for this
drainage of Berlin, avas 23 usilsosotres per fsour, ossly one-third
of wich ia supposed ta seacis tise ,wers. Tise Autisor quotes
the axîsersosants of Hawksiey, Bsidaer andi Hssvwood sn 1857-8,
who came to the conclusion that nlot leas tisais 50 per cent. of
tha rainfail must lie carriosi away by tho aower.4, asîd tis

a Mosunt ii sauaiiy provlds for by English elsgalecis. A formula
basesi ou thss psercenîage foilcwsY. ansi the Auîthor shows tisat

tearea of the B3erlin sewcra is insutffcient. Their inssificiency
can only ba roînedissi by meas of suimerous storm.ovorflows,

assd if tic uso of sncb overiiows be 1srmitted, thera i.s no rcasoss
%vltyftic main osstfall Phould net tue of perfcctiy arbitrary sie

wi tls unsrcîls aof autlcts to guard ssgainst the poasibillty of
overfillisîg. iin)rcltt's opinion oit the asivasitages clainsed for
the~ separasc.ssystess la addnced. 'ites assertion that a twofoid
svstern of severN, inftico caso of thc separatc-systern, nsuist bo
taore costly than a Sinîgle one, le examned, andi the arguments
quotesi by 1"egebetctl, for andi agalst~ each plan, are statesi in

do11tail. The Anthor is of the opinion thsst tic (nets of Fegeben.
tel are derivesi fromn tise writings of B3aldwin Lathans. Tho
q'saiity of streûtwasiiss, whiicis have usually been assertasi
t- bc ssearly ns rich it sunîantirial ingredicuts as domestic
st-wagýe, 18 exatnined, and tie Assthor qivcss a Table of the
ailsoiuit afiisitrssgell, wlsich %wosl ha îsartîaiiy or %vliolly lest hy

kteping titi raisifail frosisli thetvaers. lia States that on the
roui surfaces or a tovn of onc hundresi tisousaud inhabitants,
tise oxcrenienetitious niattersof tisa psopulation woulsi contalu, in
nitro.-on, aîqsraxiinatoly as foliows-

Nitrogen.

ICilirarna.
Dungi anti urine of 4,f00 isores. 6,.S_79

5.0flo doge and t$t 0
Lirds,4 andt mouitry - - 2

T.eathir cuttilscq, etc...............216
Lect il faîrier tt s.înti t in tise tisird Part of)

Ille cacresa tf 9e,(K) taen (a, qartr of thec atîssi t
.aiesuisis~iitsi excrota ispssry 1,4

ettrfacscc,or cottrty-arde the iiitrogen =9,000--
Total-----------21,M4 kilos

or 52,M9 5 fils.
or equts'alestt ils rounds nustners to 66 kilagratus (145 46 Ibo.)
of nitrogen liesr dtm,ansli lie onc hundresl and fifty.ooe rainy
davs of flic ycnr, ta sa, 10,000 kilograsos (22,046.2 Ibs.) The
excreta of onc liunflIcîl tîsousaus persans would couitain about
133,0J50 kilograsus ýI26. 2 toits) of nitrogan, antd tise proportion
tisercof, 'rescsst ins the sewaga ais tise one bundrstd assd fifty.
one rssîy (laya %vould ho, deducting tise ahove 16,.140 kilograms
-162,712 kiiograns of niitro.gen, or about sixteen timcs the
amnotssst creditcd ta tise rainwater frons tie street.snrfaces.
Ttsc Antisor ssursnles, thscî, that 94 pur cent. af th- nitrogan of
thse poilai~tioîs %voul ho foosd is tIse sewage, as egaiust 6 per
cîîst. luftie rainsster fron tise roasis. Tiîe contrary opinion
of %Way, tit thec waslsings fromt the streets are as rsch in

msune ingcdic t s ie liuse ,iusinago, is quoted. Tl'he im-
isossihîlity of ceigroad.detritus out cf the drains, andi tise
fallacy of deep gutters or cisaîsucl for street-drainage, is showo.

'rise vsewvs af Ilrin, are cxaussîîed andi quotes iat iangth,and ir.
consclusion tile Antisor rssuarks, %vitis respect ta tise drainage
cf Blerlins, tisat, in tise construction o~f new rass, tise crown of
tie roadway must hae consieîdrably iowered ; that proper ob-
servations mnuqt ho imade of tise proportions of the total raiufali

wiscs lias ta e crricd away hy tihe sewvers ; tîsat for the sec-
ties of tise sewering still ta lie carriesi osst, a hienvier rainfai
titan 23 millimîetrcs (0-9 inchs) per bsoss must ha providesi for;

thaet, iii the tportios of tic spwers, which are exccutad,
numerons additional overflow chanueis muet hae made, ms thse
provision of storus.outets alosse does isot appear ta he sufficent
ta checck iîsutssatian. The strciet-guiiies nunst ba fittesi with

iisroved gratilîgs ; the ventîilations of tise e:cistillg and future
sewers nsust lie carriesi ont on a better systass than at Pîrescrnt.
Tise stoiscware pspes, formng tha house.connectio.1s, moust ha

t,'sted M017r0 carefu!13', as respects their imperriolisie8I andi
dulisrbiity ; tise joints of such pipes mnust be mande lu cernent.
Proiser hack.flow trapi mst ba providai f-4r sail thea soil.îsipes
lu celiars anîd the junctian hetweesi the doWn.pipes (of irou),
asîd tise trap nust ho smada of iran pîipes wiui leasi joints.

CRANES AS LAPOUR SA.VDG MACHTnE8.

A s'APrit PR.ATs I5lFaE Ti. A.1. SOC. OF CIVIL ENGINZER.

A weil constrtîcted crane or other sinssfl.r power machsine re-

qsiring oniy one mnan ta drive it wossld dlo, as murh work as
coulil he doua by the iîanuti power of tels Mni, but lu oaa-
Itist ai the tfinse. It îeema singulier tiiat rsilroad, andi water-

asise depots andi worksisoiîs sisouid so rsr-iy lia laid out witis
refercîsce t-î the empioynseisr ai suds I.sboraving machines.
Tise uost economical worlcirg resisît is obtajned from ma-
chines so arrssnged îiîat wlise» they take ha)id of tise ioad, it is
not releasedl sntil final deposit. The Author considered tise
foiiowsnz systems for tran-snitting or spplying, power.

Ist. The wel.-known lsydranic isystera with pressure pusp,
accumisiator and distributiug pipes.
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2nd. Coin îreesed air distributed thraugh pipes.
3rd. Steati distributed as above.
4th. Ilighi specd rope or "lendss cetton card," whicli rtins

at a speed cf 5,000 te 6,000 feet per main ute.
5th. Law.8peed rope ruuiiing 1,500 ta 12,000 ft. per miinute.
Otît. Square shaft etipparted ou tutibler bearinga.
7tlî Steani freni a beiler delivered on fltel o f a piston

witli nultiplYiîg chains sinnilar ta the lîydraulic systeni.
Sth. Boi er and enginîs fixed au the Cr-ans sud driving gear

for the several motions reqnired.
The lat, 2iid sud Srd can cîîly bc applied ta cranes fixed or

inoiving over very linnited areas. The 4tlî, 5th aud Gtît %vill
transtt power over large areas, which, liwvr hud be
uearly rectaugular. 'rte atlier two cau eun geuerally
whersver there la a railway track. The lîydraulic systeut
poasesses great advautages over cempressed air or steaus, but
experieiice tends te the conclusioni tlîat its caumnuc use wîll be
atteuded witli considerable iiicouveuience wltere tlîe viniters
are ccli. The use cf cempressed air lias itot beenîapplied with
great succeas in niany cases.

Steatu is Isrgely used, sud frcquentiy carried tliroughi 1,000
feet cf pipec wiîlîcut inucb iuconvenience. The high.speed
cotton conr uns St a speed cf 5,000 ta 6,000 feet per minute.
Th'le cond works in groaved pullys, is carried on rollers or
atîter supports at intervals cf teui ta twenty-five feet sud la

1kcpt.in tension by a mweighted pulley. Law-.ipeed roes trano.
mhission la generally elfected by ahemp nope runung fncmu
1,500 ta 2,000 feet per minute. The square 8haft has been
used for many years, the cîîly special difliculty cxperieiiced
beinig that cf supîncrtiug tlîe lonîg main hune cf driviîîg shaft.
The Authar exhibited recent designs whereby this difliculty
lias been very auccessfully averconte. The relative advantage
of roes or slîaft transmission la largely influenced by local cir-

cuaances. As a general rule the reps sys M cosa lea su
i etrwhere the distance for transmitting exceeda 200 feet.

Blwthat distance the ahiaft is îîrobably the beat sud cheapeat.
But the tope posseases advautages wlien nsachiuery lias te bc

driveii nt difl'ereut levels, or St ant angle with the poinit fraont
which, the power is trausmnitted. The stean crane employed
under manuy diffTeng conditions perbapa performas more fuite-tienis tissu any other mechai cal arrangemient for lifting sud
placinig loads. All suais crailes should rift sud turn around by
steaus power. Ons specially illuatrated bad additieual miotions
fer alteriug the radius cf thse jib, for hauling unaterials se as ta
briug tisen witbin the reach cf thse machine, sud aise for meov-ing enipty or loaded cans. Fixed cranes are often accu se placed
that one-tbird or cran one.hsàlf cf the number created ata par-
ticular point ane idle. It wauld tierefore seem that fer thesanie outlay, the best duty will heocbtaiued froua usevable

crane,,. Where twa or more railroad tracks are panallel withthe waten front it will cfteit bc desirable ta malce the crans
span tise twa Unes cf tracks, allowinL, headreoom for the
vehicles ta pesa under it. Cranes fixed ou floating vessels were
aise illustrated up.ta 60 tans power. Locomotive aranes up ta
25 tous werc described sud aise arantes speaially adapted ta tcr-intal freîgh; statieus. One cf tis as elifted 80 tons perlîcur a heiglht cf 20 te 30 fcet sud deposited '<ha loada li te 2toits eci 60 feet frcrm the point wlsere tal en up. A similer
crans comruonly delivers 240 barreis of olà per heur the saine
height cf lift sud lerrgtis cf deposit.

Tise Cos,.pr a is coie driver's Wsgea sud tise necessary
fuel, cil, str. Fi""Y' per cent.*e aun'aim is ample allowance fordepreciation. The cost cf trSý sy stems cf workiug la easilyascertaiued, but a great gain ale j. arises from Uic inareased
speen of pssng large qusutities cf merchandise.

CURVED CRssSLPEPS.

(Orgmu far dit Fos.Lshr éUc dm £ic,tbhnwess vol. xx., 1883

P. 31.)
The Auther ie irits in this Poper tlsat the shartu endcurved ferna of ni cet cf the iren cros.sleepere nsow in use havebeen ni garded - à *reat deffeets. He determnes thse moet appra.Pniate length, end suot only justifies thse use cf tise curvedflorin, but p £oves its advanutages over that cf tise etraightsieer. tx

use fo,, Aength for a cro@8-aleeper, wisether cf iron or wood,18fudte be 2-57 seetres (8*42 fet)Thse icdulus of elattticity in a beam s l found by meastiig
tise V"iersed sinsef cf the cntre of deflection

2 P (2 a)3

BEl 48
Wlîere B = nodulus! Of C]astiCity'of prifinatie body.

I = momniCt of inertia wvithi regard to iieutral axis; of
cross section.

2 P1= weiglit over centre of henni.
2 a = distanco botween supports.

T1he vcrsed sino of the eurve of dellection is thus propor.
tional ta the weight 2 P and the cube of the distance betweeu
the supprs

It is neiotWtnecessary to knoiv the absolute woiglit wvith, which
the heni is loaded nt its centre, aud flic amount of its dcilec.
tion, an long as the proportion ta %vhich «t1ie deflection inceas.
es with tae loid can bc asccrtaitied.

As long as the limîit of e;asticity is itot cxcecded, the deflec-
tion incereases iu tho sauie proportion ns the load. It would
therefore be imniaterial whethcr the beaus %as originally
straiglit, or slîaped accordiiîg ta the curve of deflection. The
saine applies to nu uitiforinly loaded heani on two supiports, as
in the case cf a cross sleeper, w'lere tlic ballast farina the load,
aud the rails the supports, only in titis case tie dellecticit
would bc, cf course, less tlîau if the load ws-:-e couceiitrated at
tIre centre.

Curved sleepers aise possess the followiirg advantages over
straiglit cnes. In tîte former the pressure froint tîte trains acta
at righit-aigles to thte sleeper, and is traiisniitted directly te
the ballast, whilst in tlîe latter a hoarizonital tlirust, P et a
(the rails being iuclined ait angle 90' - a front tlîo perpendi.
cular>, lias te be borne by the fasteîiîîigs cf the rail aud sleep.
er. Citrved aleepers aise offer a greater antunt cf reaistauce
agaiiîst lateral ruaveint tliau straîglit cnes.

It might certainly be argued agailiat the curvcd sleeper that
it bas a tendency ta act as a blunt %vedge aud force the ballast
asunder, but experieuce î,reves tliat tîns la not the case wheu
tolerably gcod ballast la uqcd.-Tr. Lis,. C. B.

TIIE ZINC MINES OF MINE IfIIL, N. J.

13Y W. P. PERRIIEII.

SITUATION, EARLY IIISTORY, ET.

lThe celebrated Zinc Mines of New Jersey are
Situated at both Stirling Hill and Hiefi, but it is
%vith the latter place only that 1 shall deal in this paper.
During the summer of 1883, 1 accepted the kind invi-
tation of Dr. Cook, the Stato Gealagist af New Jersey,
ta pay a visit to these Mines. Re acapnidm tO
theni, and went aver the ground with nie, expia ning
ail the points cf interest. After this I spent Soame tinie
at Mine Hill, etudying the zinc veius and thle method
of waxking them, and alEo ccllecting the numeraus and
rare minerai species af the locality.

The vein cf zinc ara at Mine Hill is situated in a hiil
ta the N. W. of the Wallkill R~iver, and extends in a
S. S. W. direction front flic raad leading ta fnmburgh
tawards the S. W. end of the hill nearo the «W alkill.
The pecuhiaritice of its formation will be ncticed further
on. The twa nanies "lMine Hil and làFranklin "
8ametimes lead people inta the idea that they are twa
different localities, ta that it May be welta miention
here, that the full desiguatian of the locality i8 Mine
Hill, Fra'nklin Furnace, Hardistan Township, Sussex
Ca., N. J. It ia situsted abaut f30 rmiles ta the N. W.
of the city af New Yark, a n the line af the New~ York,
Susquehanna, and Westarn Railway. In 1815-16,
Dr. Fawier, wha was a praperty-halder af the vicinity,
first drew attention ta the great variety af minerais ta be
faund in the auteraps of the veine at Mine Hill. He
wua ail enthuêiaetic maineralogiet and sht.haugh the

Nai-r.-Sunmcr Eessy, Second Year, Faculty of Api c..MNeG;ill
University.

November, 1883.1
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hur'.Qici fý)1n,1 attractedà Iiin iiost, 0t io aiso
(lreW attention te the great pli. 'y and immense
quanitity of the zinc ore. Not long alter titis
soîne cal~ italista leased front int tite privile-ge of work-
ing senote if the veins for zinc, andi silice that time
Mýine 1h11l lias been a îiingi centre.

D)ESCIPTIION OF TIIE VENZ~.

-)n M, ine 1Hil1 'itlin 100 fvot of caci other are veine
of înagmietitc, graphite, ani frankllir.ite, 40 feot and
more i tîtiekiies8, whicit lie on boids of garnet aîîd
pyroxenle. l1'lie prineipial rock formiations w'hich crop
eut in tihe viciiti rn ai.q, ery4tallino liiiîeti-ne,
and migt.Ia inwt'tolie. l'lie ht-ds of zinic ore r-cour
in the evtln litipetonio aîi'i conforta to the strate.
Ilie pitch to the X. E. and dip to tîte b. E. at an
angle of beýtween 55 0 auit f7) 0. 'l'ie large ameunt
eofiagiîes wiie is pr "n ives a very dark

1 applearatuot'f Lo the onterops of the zinc. T1'iî whiite and
piîîl< calcite is a4~ incit <liscolouîred fron the samne
catue. Tho franklinito occîîrring liero diiIlers sliglîtly
frotut tîtat found nt Stirling Hill, containing more iron
and dissoiving Nvith greater rcadiness iii acide.
Willeniite is the înost adiutdant of the ores. Zinecitû is
is nlot at ail ahundant, aîtd altiiougt soînotimes found

jlantellar, as at Stirling Hill, is genorally in irregular
Igrainis. Two distinct layers tif ore can bie recognised
Iin the N. E. part of tue v'ein, one coiitaining zincito,
aîtd the otiier noue of tlîat minerai. Tîtese t'wo layers
are cilled 'l tite zinc veiii," and Iltîte franklintte vein."
lThe former occupies the euter side of the euterop, and
is îiow more ext(ensivoly mmced titan the latter. Most
of tlte fritnklinite lias lieen ieft standing. Two irrogu-
lar patelles of ziîtcito occitr in the vein. towards tîte
crook. IThe vein of zinq. !ieýs in a direct liue N. Wt.
fromn Stirling 1h11i with tItis crook to tue N. E. at an
angle oi ,about 35 O ferming tîte S. end of the vain.
(s.e planl, page 325) l'le gangue rock is a carbonate

of lime andi manganese. Near te the llambtirgh road
tîte zinc ve-in is 10 fept %Ville ; 3010 foot S. W. it je 6
ft. wvîde witlî tîe fi-au'kliiite x'ein of tîte saine width.

ln tlic iitiddle of the outerop the total -sidtli is 21
feet, and S. W. frein tItis it reachoes 29 feet in width.
lite depoý;it of zinc ore at the Soutitwcst oeoing is 31
foot tlîick. 'fie dip of the front vein is te tîte S. E.
at about 60I o as mentione(i above, wviilst tue east vain
is vertical.
D>ESCRtIPTION OF MlIE 31IiSES AND TIIE METIIOD OF

31INING.

Trhe zinc ere lias been extensivoly mincd, but tho
mine wluiclî is worked on th ]aî'gest sale is tîte 13ttck-
witeat Mtine en the crook ef tîte vein. lThe mine is
said te have derivcd its naine trom the fact that the
rrtopoîing, made %vas in a field of buckwiieat. lThore
is an enornueus epening, 310 feot iii Ien 'th, 40 feet
wide aita 1 î0 feet dee.p, w'hich is approac1ied by a tuntnel
front tîte valley of the Wallkill Rliver. The tunnel is
1,W0O feçct. long. 1,1ein titis largo opening, a shaft,
154 foot dep, leads (Iown to thc lowar ievels. Opening
iii frein the NLI. is a hugo grotte wltere tiîoy are now
t.alzing eut tîte ore. Titlis part of tîte vain wvas cnt off
frein the rest by a butte trap diko whiclt apîîarently
ended the voin. It %vas at riglit angles te tîto vein and
about 45 fect tbicir. On cutting titrough it the con-
tinuat;oui of t vein 'vas found and by tho remevai
of the ore, a large chaltier or grotte imas been formed.

rTe ore liera is coniposod ot zincite, frankîiaito,
willemite and other lees important minerais. Tho pro-
cess of mining is excecdingly simtple. Comprossed Ër
drills cri used, tue ore is thon blasted eut with giant
powder, aîtd drziwn ont of tîto mine in smaîl citrs by
menus of doîîkeys. At tîte end of tîto tunnel thtore ie
a sal platfermn whotre the ore is weighed, and tîten
dumped on te the cars, te bo altipped oltîter te Newark,
wliiero tîto works etf the Company are eituated, or ciso
te Jersey City. The only mneciinery employed, besides
tite air-drills, is an engino fer hauling up the oro te tue
doukcy-cars, and a ita.ali p'nnp. 13esides the Buick-
whieat Miite tlierc are sevoral mines on tue main part ef
tho vein. The prinîcipal one of tîtese is titat ewîtod by
C. W. Trotter. lThe oie from. titis mine is sent te
Bethilehem, P'a.

Soine zinc ore fromn Mine lI lias been sent te
Europe, principally to Bulgium. A section of the Buck-
wlteat Mfine is attaclied to titis report. It was takeon
by IDr. Cook during nîy visit on the l7tlt of Juiy, 1883.

TIEE PRODUCTION OF ZINC OXIDE.

lThe oiej is titat etushdlitbitveç Tolais and then
nîixed with pea, cent (powdorcd Anthracite ceaI) and
some of the residues froin proviens roatings. It Is
thon taken te the fttrnaco which. rosembles an ordinary
revorberatery furnace, but wltich lias a Iloor made of a
tiîick plate of cast iren pierccd witlt conical holes hav-
ing tite smnaller oponing uppermost.

lhis plate ie placed two or tlîree foot above the
ground te aliow- spaco for air beneatit it. lThe f urnace
Iloor is covered witlt pea ceai and w]ten titis is burning
well, tue charge of ore and ceai is put on it, and a
powverful blast of air frein a fan-bloiver je drivon into
tite space beneath tho plate. Passing titreugi it, it
causes tue ceai te burn violently and roducos tîto zinc,
aiPo eupîîlying sullicient oxygenl te reooxidise tito zinc aq
it rises iii vapeur. The oxide of zinc thus formed
passes titrougit an oponing in tue roof of the furîîace
into a tower wvhore it is soîuewhat cooled by a eltower
of wvator. It then passes on in a tube into a roomn
whotre the tube is connocted with a largo number of
long musiin bag.q iitto whiich the oxide faiîs as it con-denses, witilo tîto gases, etc. escape throughl tue muslin.
T1'ie oxido of zinc tun fermed is taken eut at regular
in.teîvats, pressa iuta baris and is ready for
Use.

Tho French oxiiO of zinc used in painting is net
uà-do fromn tite ore but by burning metai.ic zitnc. In
tho manufacture of tho white oxide as abovo doscribed
there is a mtorc trace of manganese carriol ever witlî
the exide, juet onough te give it a illiglit buff tingo, se
titat it is net censidered quite se pure as tîtat made
diroctly frein tito metal. Tho roaiduum loft after
roasting the zinc ores centaine a large amount of oxide,
of iron and oxide of inanganeso and je workéd over in
a blast furnace for tîte production of spiegeleisen.
The entall amnount of zinc exide escaping fromn the
rosiduum ie collected in a cîtamber at the tunnel-ltcad
and is worked ever for the production of zinc exido,
or aise is usedl in the manufacture of spelter. Some
spelter is mado at La Salle in Illinois and some in
Mý issouri, but by f.r tite largest amount is made at
Nowark, N. J., and Beothlehem, l'a. lthe two latter
places are capable of suppiying the whole country. 1
append a tabular statement of the charge of a zinc

[Notrember, 1888.
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Sfurnace at Nfewark, N.J., jllulving te aivunt of ZnO
iL yieided: lbs.

l>ca C e ai............... 12,800
Ore ................. 15,200
Ceai Dust ............. 17,00
Reeiduuna ............. 16,000

Frotn previeus workings. .. 81,60)
Zno peue 1l,Q17

Tite minerais of New -Jersey found associated witlî
and including the â.ne orcs are very intcrestig butht
on account of the great variety uf species and tho
cltriou8 chemical compoutids which many of thern
reptescnt. But I mtust endeavor to confine nysoif
mainly to those fouind at Mine ll. A number of spe.
c:ýes whiclî are found at tint néighbourinig locality of Stir-
ing Hill, do nlot occur at Mine Hill and vice versa.

Soine of the crystis of flie various minerais are unt
a gmtid scale, Franukliniites 4 in lies square at tho base,
à aitites, twventy incites around te b.ase, and Teffer-
sonites a foot long and p.trfect in every angle, haviîîg
been found. Tite véry large and perfect crystals of
titese minerais are nearly ail in surface 1tockets, Po
that as the îninin- is carried on, thesc fine speciinens
becomie scarcer and scarcer. It is an iuteresting lact
that the first sp--cies of Anicricanl minerais, described
by att American mineralogist, cone fin New Jersey.
They %vore the native maguesia of Hloboken and the

zincito of Sussex Ce., described by Dr. Bruce in the
Ailuerieaît 11ilalogi -il journal, of wh'licil te first
number appeared in 1810. About 50 spcC1C5 of mii-
nierais are k'îewn te occur at Mine Hill, and it is pro-
bable that more wvill be added te the list. Tite beau-
tifîtil colors of te zinc minerais render tein veculiariy
attractive. Titeir variety is eiidiuss, and often in te
samne specimen yen have twvo or three distinct color,
as for instance, the brilliant red of the zincite, tite biack
of the franklinite, the rose celer of thte ritodonite, and
tite green shades of fie wiiientite. Ihese coleurs arer
beautifuilly set ofF by the pure whtite and semetimes;
liit pink of the calcite in wvhiclt many of tlic minerais
are iînbedded.

Tite granular franklintite is called "lshot-ore"I by
the tniners. teu oid locaiity for tite large garntio
crystais was at te base of a hinge biocic of gneiss, but 1
feund a lecality equai in every respect te te old one,
at fice mentit of the mine beionging te '.\r. Trotter.
-' fewv days after 1 ieft, the worknten whlt i aking
an open eut titrougi tite outcrep camne on soine vcry
fine 8pecimens. Tite vcry rare muinerai snssexite nsed
te bo found further aiong te vein, but now iL is liard-
iy possible te obtjin sp)ecimens. A fine piece 15 in
the cabinet of Mr. Canfield, near Doyer, ŽX.J. ite
large plates of sahlite wicli occur near Mr. Trotter's
mine have a beautifuil lustre, soine of tem resembling
a poliied greena sErpenititt. J3y turning ov'er tite
ieaps of rubbisi on the dutaps very fine specimens
are often found.

À~ LIST 0V >1INE 11iLL MIrE11ALS WiTU MtORiT NOTES.

Molybdenite. - ln smail scales resombiing graphite.
Splwalerile. - A witie variety fouind at titis iocaiity

is the C'ldolp7iaiie of Nuttal. IL aise occurs of a yeliow
and dark rc-sinous celer.

Ar.senopyrite.

l'714V) it. -Ilt vei3 poer spttcinens uicir the Furnace-
Ziiieil ..- Iit foliateid masses aud gramtlar ai rarely

in crysi ais. One of te citief zinc ores.
Spine.-Crystais of various shades of bine, green,

blaek and red, whicli are sonitties transparent. A
bluisli greent Ceyienite found haere iîa a lustre like
peiislîed steel.

mnite, but neut so lino ns at Stiring Hill. At the latter
place a perfect ectaliedron lias been fo'tnd ineasuring
20 incites around te base!

P'riii/.ili'.-Witit Zincito and (xar'e il. granular
litnctonu. i.gnintcrý,tds Lave littly been fouîtd
at Stirling H[ill. lThe ore is flot rnch wurked at pro-
sent, tem amout taken out, beim, pilud itp to serve
witen te otiter ergs faIl.

tcvatr. Si/,idIe.-Occitr in large eceavable
n.stneir the -,arnt leaiity. It is of a dcep green

colur. It is associatud uvitî sttpl)iire and ruby spiînal.
Prxavar. Mlrod.- Titis inierai lias the

angles of the -r.ystaiï genettlly rouindod, and te faces
have a cîtrious corrodel1 appeurance. .J',ffor.senite -ives
witlt soda oit cîtarcoal, a reactioît for Zn and Un.
,sene of te speciiinuîts are very ltandseîîte.

P.reec var. Gnr~ol ilcand Pyr,,xenc var. Augqdc.
Rlwloai/e var. Fi"6 w/ri/c. -Granular in limestone,

ais ira ve and in cry;tais -1 te 1 inch tn diaieter. I
ubtaiîted soute measuring a littie) ever 1itnci tn dia-
iieter. 'ie mutiierai in its maýsive forai resonibies reci
fuldspa,,r. T'ite Keatingine of kitephard is Fowierite
attd contains '5- per cent. of Zut).

Amni/ehibole var. Aelinolie.-In raîhatcd muasses.
Anqbeblever .llu'sts. Amp/ulule var. Tremno/le.

A mjc/e ilote v'ar. lornn/, det.
Z'7lroite -In cleavable masses with Zincite, XVil-

lernite and Frattklinite.
ore of zinc. ILs crystals ('froostite)

ale s9ounetunes 13 muelte long and 1 inch thick.
Gariel.-Back, browvn, ycllow, rad and semnetimtes

grecen dodccaltedrai erystals. ite finest are ailvays
fuund imnbeddde( it calcite wlttci lies on te gneiss
rock. 1 geL soîne very fine specimens near Mr. Trot-
ter's mtne.

JpiduteMassve. Zircon.
Jdoci-w.-Iit large ligit browvn brilliant crystals.

Semu very fine specimeiis have iteen found but the
iittinerai is extremeily rare.

A!ian ite.-WVitlh feidspar and niagnetite.
P/e!eoole-Bronze yeiiowv.
31isco e vte. -it hexagonal prismus.
1J'érneri/e var. Algerite ?in siender square prism8s

it calcite. 3 or 3ý- incites leîtg. yiýI Iow te gray. Du Il.
Chonrdie.- Ieteyyellow.

7Tnren'die.-Black and brewn cryitis in lime-
stone, associated with spinel.

Titanite.-I oimey yciiow. Curyemcoll.
8leu/tite.-Pseudontorpheus. Magnelite.-mmense

quantities eccur, and are largcly mincd.
Qua1rtz.Pretty anetitystino quartz has been feund.
Oclaecd rite. Arayonite. Azurife. Beryl. Siderite.

Corititdim. cujerite.
£'ai/c-Do-Lotitspar bas been found. Tite zinc

ores often occur iu vink and white Calcite.
Isolyre (?) &msxi/e.
Nu/laite. - Vcry beautifîtil specimens of titis

minerai arc in the cabinet of the laLe F. Canfleld, at
Succ.asunny, near Doyer, NK.

* i
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DIAGRAMS ILLUSTRATINC; TIIWAITE'S PAPER ON TIIE PRESERVATION 0F IRON.

ON TEE PBSEVATflON 0r MON BY ONU or iTm
OWN OXIDES."

~~S . imUMJIN IHOWAZ=TBE ITE# A980.M si I8?. C.E.
d <A paper r#ad before the .UL of Civil Rwgiumi.)

When iron lit exposed to contact witb ordinary moist,
.- q atanompberic air, it; unitea with the. oxygen of the latter, to

1'-fonsmtwo varietie of oxide of iror.; in7the firt instance, thef -;-ferous oxide (Fe 0), which bccomnea rapidly conv'crted into
-~ j asotizer, or the second vftricty, the ferric oxide (Fe2 03). If a

picc; of iron is expos6d to oxidizable influences sufficiently
long it., uttire substance 'will become, oxidlzed ; for s soou
as the superticial ifiluîg of oxigde on the surface of the ironL

- ~bccomca çotiverted iîito flic second vazicty, or ferric oxide*part of its coxygert is trazismittcd to the metallic durface b.neC4ih tt tu frrni ferrcitig oxidic, aiid this latter also becomnea lai
uitS tmironvertc<t inta fernec oxide, and n&a*n tan,fcrs lt.

oxygen ta the~ stl remnainhisg rncaaici iran; and this procesa1/gomot a cuittinizously util flic whole of tlic iran becomeatuxiçliz-.'. lience, if !roi is notprtcted froz.this exlaion,
-~ - -- - - corrosion, or action of decay, its strcngth becomes la time

1Z*~** - ciouislv i:npaircd. As will bc scen frein the formulal (ar-
rangcd hy tlie.Atthor and based on a eericis of expenimenta

2.. - un the action cf the oxidation ofiron,inordcrto aicertain the
'P" M metallic lifé of lmon wîth a tolerable degrea of exactit*de), it

appear tltat a bar of wrauiglt iron, 4 inr.hes x 1inch, ssal-
jcctcd to, the corrosive atmospheric influences cf a manufao-
turing city, 'would b. entirely corroded away la a littie cicr
a einglo century.

CANADIAX 'iýfAG,&RLU OF'SCII-',NCE [Fovember, 1883.
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DIAGRAMS ILLUSTRATING TIWAITE'S PAP1ER ON THrE PRESERVATION 0F MRON.

c

LONGITUDINAL SFCTION AT C-.!).

PLAN TA.

Fortunately, however, besides flic two combiuations of
iron with oxygen already xnentioned, fJîcre ls athird, or the
inagnetic oxide Fc3 0O, a most stable ezide, aind, as in Ibo
exemnplces of the ozides of zinc andi copper, once propcrly
forrncd of a certain thickneqe1 it irrcsts furtber oxidation of
the iron. It le fouuti in a tiatural statc on the shores of New
Zeeland, In the foniu of black titanilcrous sand, andi although
the se& water ta constautly washig over 14, itsatmability là
appacntly-umffected. Lavoisier le credut«d wiUi the disoo.

v-"T9 <'f file Irtificial formation andi staple propertica of thes
rmnentic <izîdec, and i c late 'Mr. Robert 31al let, M. InsL. C.E.,
d;scoverccl it. duma:g aile of his expcrimctt& Berthier nio-
tieed itwhen iron wuc smlected to lîighly-bnitod air, and,
Thurault is aidt to have produced the magnetUcoxide in 1860,
imi s erVpecullar manner. A modification o! Thirault's pro-
cefis la mow adoptcd b>' gmnumakers, who, b>' mncas of proces-
ses, althongh long andi tediou, succcd li obtaining a mnoi
beautiful coating of oxide.

November, 1883.)
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Title Russiara shecet iron is covcred with a thin, anti ratiier
pliable filmn of this niagnictic oxide, btit whether tiais coating
of cxide was originally appicd by accident or intentiona it is
implossible te sa. An initcrestiiig paperby Dr. PcrcyF.1.S.,

.flot). M. Iiist. C.E., -O- thfli Protection front Atinesphieric
Action which is imparted to Mctals bay a coating- of certain of
thicir Iron Oxides re.spectiveiy," was rcad ait tie meeting of
the Iron aîîd Steel Itîstititte, li Newcaste-un.pî-Tynie, ai Sep-
tember, 18774. Iii 1ussia and iii the Uniited States conmmn
use is made of tiîis slieet irena fer covcriîîg iîîceîaotivc-boiiers

and ateaun-cylinders, as weli w, for roeafing puîrposes. Somne
ycars ago Professer Baril; F. CJ. S., whiist enigageai in experi-
ments in peat charring, nuitivect tlie formation cf tiais lîcculiar
oxide,in a pipe eonveyiîig Iiigluly-iaeated steain, auid observedl
its prcservativc action on the iren. Hc it onîce ccflineinced
a series cf experiments and investigationîs, whvlîih resualtcd in

thle elaberatien et a proecs for prodmîeing magaeice oxide, for
the purpose cf preserving the surfaces of ireui. Profm±ssor
Liarf 's proceas is a practical adaptiosi cf Laveisiers îariicipmle.
in lis spevifleatien Profesor iîriî descriLes the procss as;

fellews -"49In citariîg out iny inîventionî, 1 place flic objects
cemposedl cf iron or ateel iii a muffle, or ehiianber, se constrtîvt-
ed as that it may bc ini part whoily ciesed. and seotflittftic
contents cf lise interier cf suicli nitifle or clîaisiber ay lie
raiszed, by mens cf external imeat, ltin elevatefi eeiiperîttire,
eunt wlien the objects or articles have acqîîired a teinperatutre,
siuffleiently eievated te cause the dcoinpesitien cf steaun or
tquicous vapeur wiien breuiglit inte contact tiîerewiiia, I inject

ftle sanie, and conîtinuîe the action cf tlie stwam, er tie aqtieoas
vapeur, tiatil flie desired preleclive film or coatiag cf oxide
lias been prodtuced."1 Fig. 1, page 328, represeats the experi-
miental apparafus iised by Professer flarif iii lait primary
investigations-a, freating clianîber; b, ccii stteaîa.geierator
and superbeater; c, fuirnace; di wvater-supply pipe; ci hydre.
gen and eseap)e-pipe. Fig. 2) represents thlri ctical appara-
tus, subsequently adelîteal by Protesser Ilarff. It. will bc aven
thai.ftie maile a 18. in liis instance a brick elmamber (about
C feet long), beneafli wiiicl is fixed an ordinary firc.grate, b.
Tite lieat cf this fire Inoîse balla iniier aiid rounid flic brick
eliamber, and thence te Ulic clinncy. Aleîîgsiaic tîmis cham-

bier 18 îulaced the steam-genn'rater ci beieiatli whlici, and
direcfiy ever tice fire-grafe cl, is placeal a coiledl sîmperlicater e,
lainai wliciftie stean, isigmy sîiperlieateid, issises dlirect inte
tuec brick, clianber or iîîiilie. Tite liydrmgeîî, tue restait, cf
tue decempesittion cf flac tieani, is ledf by the pipe f te the
tinderside cf tlie fire-grate ivlite il, la conisîiiînad. On liearing
cf Profeser l3arff s process. it occuîrrcd te Mr. (eetcrge Itower
iliat biglily licattd air maiglat pussibly bu lisani wiih succesa
fer obtaining a coatiîig cf iiagiîelic oxide ; Mfr. Bower mîadle
a series cf exper-iiisent.- miii air gisait ;agent, and a sampiîle of
itous, fluai. wVa suilljecteti t<î (bie cf Mlesars. Cocharane*$ lat-
blist stoves, was foîîîîd te have a niost dccidvd and adiierent
ceating cf inietic oxide. ie first firn.tc devisefi for
carrying cuit tlic air iîroeess; coisisucnl cf an exterti.îlly-lîeaitei
clianiber, lu wimiclî Uic iren articles te lie treuted were ialaced.
Wlîcu flic ircn articles- 1iait aftained flic teînperaure et cx-
idalion, a fcw cubie feet cf erdiiîsn ttiio.çblteic air verc
biowa intoe lc laiiiber, wlaicli wa.s closcd anmd the iroii thoen
entereni into coîmbiîiatioîi witlit flic xvgen cf tic air, a llaitî
fim cf nagnetie oxide beiîîg fcriud on the miea. FrelIà
air wras adiaittted fnîî tinie te tinie, te eîeil the oxygen
apprepriaeal by tlc iron,îîintil fle ic eîisite tliickiieqs cf (b\ide

was uttaiucd. Tie dificiilny.aîidl cxjavnse cf the aiilicatmeu
cf externiat licat. wec se great tflint it cctirrenl te ?lr. ]lewer's
scia, whc iras veiniacimg exp)einictits, thlat if intevrnai aîuîali-
cation cf lient ccuîld be -isuiiitcd. anal flic ccnting cf mnagnie-
tic exide produccd siintiltamvcuîsly wta the action cf lîeatiiig,

b>'y a series cf oxidizing anîd dteexidixiuig cpflîcoias, flac ipro-
ces wouild bc nauiiclm simipliftid, bac moire- effective. aii fîtr le&s;

eostly. Elabcr.aic exlaecrimiient.s were eondisci cil miils tl 1is nai,
and fie restilte; far ecccdel aiiici paticii. Oit fthc basis 2ziiie-
mimnt of a special ftirnace, duvi,eduantd ar.ragcd iy tlicAuýitlgor,

31r. Antiscny S. Ilomer devel opeil a furnac fcr rrqyigoui1 liais
luroess. Figs. 3, 4,11page 32D, ansd Fig. !i, image :***-. represcit.
pîsisaaad setioniset thais faîrnace. Tritceiabiatsiblc gasesarc
geccrtedinlu tfIi-ce roduieerse,auanil a (in lime fairnaccas

lirai. dcsigmîcdl, an crdiiiary sinugle Sia-nicaia pri-nucer, wdiih in-
elisaed plates, wax uscd ; liait emiig te the irrngalar supmly
and qusaity cf tice gins, il, mas decideti te sablai tlirce, cf the
fermas éhion). lly fiais arraigeunut a regular plenuam cf gins
ian almays tbe obtained - muoreoer, tlc iuroduueenn are admir-

ably adaptent te tue foran cf tise faîrnace. Tlsey net only r.ct
as latttresses te rcsist flic tiîrnîst cf the faîraace-arcli, but tiey
jIreveattiv.stefi radaiation. <Joais arc chargeai tiareagls spe-
cialiy deviseni jîig-liejupers. Tie plags, inbeiîig wiihdrawn,
pernit tae cents; te fait, iîîto the arodiîcers iiia a mninimnumi
escaîîc ef gas. he Sieîuscîs biaaîceni ceai charging-boxes
were fied, but tiey, isere îabaaîdoîid las flaveur cf tue forua
deFcrîbeai. T1ite gases, evoivcd by flac( distillation cf tlie ceai,
1>555 ever tuae pmartitionm w-ails b aicsceîmding by flac dowîieast
c, ia wimiciîl i ixed an rcgtîlatimg valve il. T1ite gas thea
lpasses aiomig tige hoerizontialfine f, te tic moaftli cf flic cern-
iust ion.cliiînber g. ,siten it meets tue cia-reit, cf licateni air

asceîidiaig froini the rcnper.afors of tue liert lh. Combustion
latre cuies, Ierfect. îuixiîigiaid oxiiiafion cf time gases being
attaiîiedl Iay tue scries cif iuitere-eptiiag cicquner ivails i; flie
prealuiets cf coîiibnstioîi îimvîî iass ite flie side flue j, iliere
timey Lî,eiid lune time (mirmace orintaille, lay muiamns cf or fiaresgli
tue pmorts A-. 'l'it irniuîcis <if comustaioni descend frein tue
mille by tIme ports i. iaum t idi- laite nia, pasbing fronti tiience
iîîta flic rcairiavi-.ter, wiaue, by goiîîg rouind the air-tubes su,
cf furc-clay, flmvy lizniiîmt. tuieur lieat te tue air flewig te stmp-
per. coîinatietin. Tite produicts of comnbastions tiema escape

inte tlie claiiiiiii'y faie o. 'rieair pasc.es iate flie reciriierstora
blme.ictuii of flie rcgimiatiîîg valve p, and tftcr uiowiîig tiaroîgh

flic macle leuigli cf flime ltbes lai flac recuîierator cimamber
tie, itascends laîito tlic port la, mimert!itI incets flie combus-
tible g.ases coîmîiîîg frein tlac irodaicers.

ime Qait irou anrticles te be I rcafed.arc lîlacnil in fthc chain-
ber or mnîflic, and gradîiaiiy lient cd b>y comibustioni cf prodiucer-
gims mitin tue cliaimmber, timjî teflie tciaier.ature cf oxidation,
ssay l,GOO Fahirenhieit. The oxidizimg jirocess la tiaca coin-
naenccd, first by stilîmnittiîg flime ireza te ais oxidi.iîsg flane,
limai. is te a.y, ly aliomitîg liigilv-icie air iii exceas cf tisat
miecessiuiT for cmbuistion toenaer the fuiriace. Tise exygea
aof fimis air ini exeess cimiers iuîtea double eeiîibimalion wifs flie
i-emi. itm flac iinuîvdiafe surface cf lise irnsa film or eeating
cf tie igimatie, exînl (FevaO4) is foirnen, and over tdais a film

cf scsqauîoxide (FcaO.l). Tlae exi;liz-iig (ipei-ation gecraliy
cci is ahoit tweuly mnaiuiles. lime air-valve is figai eu-
tirvir' cloea. aisa tise comusutible gasca frontta fl imieduîcera

îematrbonmonoxiaie, &c.) arc:aliowcd toenter uîîsorîsuîîaaea inte
flaiuille. kl liais ejaerafiem.-a deoxializiisg one, thse sesqai-

exiale is cere isatoe cmmagimtie oxiale; fIais dcnaxidiziusg
ciacriisn gecivaiy eccuîies frona tiftcîî Ie tvcmity-fivai min-
fîtes, tise dimiiisi euiti-chy nieialiig gaion lime juialiy cf flic
cemai gwt. Tite richer il. is. iii ra-rbeuoiein flic l h isne required
ho elect lime aleoxiaiiig ciîcratie. lime air valve la nom

olcand maunmuofler doeublle coimbliuaicu cf oxygesi ama iren
eiln'vted, wiiicl. lav atiotîler aleoxidiziimg oecralieu, is renluced
te une ceibuialioua cf Fe'3 04. lime nsagiiclic oxmi. It wiii bo
iiirlce al iu. iav repeivaig time alternale ee-.sions cf

exidiatien andi dexinlafion sifliei-euîfl. ofîcii lime cutire mretal
comîf lie oxidizcd.

ime dîînat:gmi cf (lue pircess deacundslaiion fisc size, nimber,
ad iîmtictsnled is-e cf ftic auticivs. Fer insstanmce. eisly six
eoible-exidixiîg aiai gitcoxiIiz~iiig lmerioala arc ieeesaî-y for

:articles iuteiidcdi for inteumai or indolor aise. For articles
luîcseai ed lie abcýijecîvîl tu extrii.al tatmel)ierie infiluences,,

frountfeus te twclve doîuble îaeriod% nîf oxidatiois anal aleexidui.
lious arc uccemrv. Owumg te Ilue greai. seumitivecss; cf
wruuglmit uiaiemmlle iroa ama steel tau oxiaietible îislliccs, fise

I3>ower liroecss imioncma tlc comtig ofcoximl iii llasc vaucties
taie mapimliy. aiil, i. la ,t u.uuiicicily mimnifarin or mmnlimreusi;
utal flic lia-il u-oces: laas lacets foiiam lmu exîmericace te bc
more zsalisf-aclcrv for producimg flic uagnielie exinlo coatinz

-Dit tIe siurfiace cf mumallemable irrolighit, ircuaasaleu
iloivever tlac tire itivesitors nmubumcil thair r-spective pro-

caeiaia fuarumuasi, luavimg tic encouiic fe.atirca cf flae
fleurer fiurummace. wa., dle.igtisen tu eil'cct tii la. htrif aroces. Thirs
fauruuace us somu oit pa:ges 3:1 nI m;:, Figa. 0, 7, 8,0. said 10 ;
aamnaat-ctrc gua-protiviers; tugas geiscraicai ilmercist, issci;
ou'er lime parutitina tir div'isioun %vahîs. dcsc-ýeeditag b' flac <toma-

1at,,urliecsilhewosaubc ricguuiatel i.y lime dantiper c. Theair
te support cn'aibuat ioîî nnacr ly thme rteguuhatt itg.air-inici. valve il
anal coumbuistionm takes place nat the pueiit c. Tite fiow cf tue pro-
duacts cf commisiion eau lie directeat cilîsr crer tIme mufflef, hsy
flic siale hule g. ansd fliguai lic fuirneni insto flac cliinincy dlue, or iay
wmtimdrauring thedamumer Anircctlycui te flicseam-supe:rboniter
4,or imy cloiuig flic a.i:aiaîur Aaumdmiladrwingtliacdmmperj, flic
lîrodicîs cf ccuiiauslion caui le niriecteai iiumuueaiahcly ou te the
stcana-.;Ilpcrlieater, wiflcuat liaving te pss cvcr fli iuilie.
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lu the jsritiinhinary expsiientrifi griat diffig itY îaas formel
1in obtaiiig :5 satisfactory uinît îiîirbie fortes of stesiis-

siiiierlitsst er. Circisîî- uiis ot si-w de steain-iiiîîîs, nas
sisni us Fig 2. %-ci-e fi<iit friesl. liait aitsoîsgi effective ls

sîipiriicaters, tiseir ca-st snti iiabi it)> to stéiiii:ge tlie ieces-
sitv of freqsieit reisea, and tic muid gxisisti-Oiii of tise
wroiigltt i-sm, wcre grave oijeth dî~ nia st i-sus %vas seî

1 in tise fo-s of a reetasigis ir tasiisg tif tit vlie wiuii ieiigfli of tie
femrmae, snti filed wit la esisail î-sist-hroil a < lit oriier tu

jirevesit tlise ouiistioss s'f tie rasiîg Us suter sies wec
grooved, to ret:sin a i-efr.iiftoi- Iiiiiiîg of :a msixtusre of silicate
of sodas alla fsr-l-da bult isis liiiiing somsa tiisses et
ensek andsi liaki. offOi on col insuisi sxpissre ta tli lufiaine
Fti-tier, tus' <itxidýt:stiuiall tissi qaisioi of tise cas5f-iroil bails

jprit-sd frarture iii tilt-isiter eanig -ini olligi- tis iitSts
foi-s <f ýsîirlc t ve- Iiigise atigfitrtory restait., TIite
foi-s !sprsa noie adoîstei. [S Olou oit Pagvs312 and 333,
F igs 6. 7, R, 9. anui 10 IVCowit of acast-irais casinag, i-' ts-

paiser iii se'ctioni, lis:viîg a lonsgituidinal division diviîiig fisc
cas9iisg ilSO tWO 1);Lrt. 'l'ie stiaîii esiteriisg tic louer div'isions
1., coiipelisl to traverqe fli., wli.iiiî Iv-gtis tif thse siiîicetr
fwice liefuire it <rais cscssllO1- to iniesiase tise lsîatiieg ssiiface
tise cast-îroii Casint is tilled aise %villa 1 tiras ii O! tii-c-i.-iay

of <if regtisa isi- j - tilt, iiv-. -- f the t;.iitî aisig ai, PuOlect-
*cd fi-oi ai-tisa' îî.î.ta -t %viei istus aigne lav iswians: 'f tire-c lia>

sites. Tiit- caîeie tervi bc resiOeed %itiioît, distisrbiisg
:1gray p-art of tlie trtletîsir- oir coolinii dswi tise ftis-uni-e, a great
tdessderstuiul, us fise latter <îîîer.tion us, ii-y ds'tlhieistal. to

tise conditioni of tie fuisi"- Tlite siiiiî-rIii'atir ik conncted
o lu ie intile by iii<'nii, dif sas <i-Iiiii -iii t Fig Gi, -. visicis

îacrnsits tlise sisî liestir tu exiaid :sisd caiîtrst. It faiier
Iserves ais a 1îyrtisiefer as Ib> tile' relative visitlîl< tienspî(raiture-

of tise coii< wlsicii m'au bc î'i-sui:ly exiiiiiii<l I)v asrnoiîaig a
port lis o! Ils' loisiu <<ui liî %vliieci svî'r il, tilt- t.iper.itiire
of tise stetiss eisteriiig tisi- assaile r'ag is- et srtaised.

A gi-cnt tiflhe-tlty WLISý :st iirt e\ireie ir tr srn,tt ig a
s-îtisfa'fustrv io igîra efor tnsrr3-itsig isto isud oat <f tie
aiguille tiseartit-les to) lie îxiîiizîd -. liait flise dllth ut>' hs beesu
sota'es by tise ssrr.ssg<in'iat slitbtscîs ii Fg-. 11llau 112, q osis-
titig <,f a casit <'r as-oîgit-irdbti fable' lisviisg îi 1ial ly diistribîtc<
perfoi-.tiîîîss <lvii- ts i'sitire susrfac-e, anid liaviiig littiîri'.îtal c<-aSt

tiri %vroliglit-irou avals iri- nus oii its; uiiîiîr,.iie. aaltstl keep tice
dtcritl S<iiig armeuii i'sts is lusit igm<. *'iis latter

- otisiustis ç,i awsrier of dmiîlîlî rolici s tlwi-r 1%, riîîehs îiumilli
iii thse eiiilsfoise<l ois thv iiisîlerside ut flie taiblei,.aiid
11îpo21 th.- fsie east-iroii liese-pî1:ti' Iiriiiiig tii.- assailli. Iloors.
'J'lit- roilîvr, i-s' ili tsigt isîr iiy acrisiglst-iruîit lKirs Il tis
ai-rang-isilît, aithigi tiai-.'k ie uni-pat (if tlt-i rolin uaspparsi.
tus acliu:illy hliie, tfile- rarria-,e rasis ns freeiy and ui lruly ust a

<etprtr if btijhit r<'< licat. us NIiies <'mmiii. andi vats Port
cati cassis lie reissoaed, aiî eiscircd.

A poinît of iiiiportaisee to cassuire siecess <of tise lirgwess, [s
tiearranugemen'it of tise IsrtictlS ose tile falli' b., fore tr.,atîsieutt.

Iplcs idisciiiutei'i it careiessiy gallois rcdi itiier, tlicy
m:îy beroie distortedi ural; Isle rc s AUl -tTtiCt.'13 Of aly

tgi-cnt iciigti sisouil ie laid îue-rfesîtly lesi - :sii lit-eve - ul'iip-
Ipoi-fed, witii stilittieîig spas.e ta nilow for -nltitssissss 'fi us is

eily acohyisiî > tise foi-s o! mralle or frangie î.'ss'd.
1 Titis coniisste; <Figs. Il aii 1 2a tif a frainirwsork tif wroiig't-
Iii-on ba.tse Lauist' T-ii-ois, lîiiut :t fi' îisss, en as5 te lissg ov-e-

lise hiorizontal lbans oif tu. fa-ai. an- fixî'<t ini aiy îst-s;itilà
Isuiltabie fori- saspportiiig îîlilfîîrllîiy amîi iea'ei, flisc art ides fo be
trenteil tueli trtnating-tablé is dînuassin ans o<uit <if flic aigillie
l'y isenic:1 o! a cr.ib)-wiieu.

W'ieni oranceifai, or <tier i'astiusgs o! grc.'t driea ay o!
fuis sure tret,ttl. :s Nlicet-imwîi <'aoilsig cover (in. Fig. G) is

lOss'vd ta r'ceir' tlisc table as it k- trslitiiîdas frout lice
iniiflc. 'lis alloues flisc castisaga,*', to lic ver>' 4ùw1vy

rouira; luit geierislytais roaliisg <os-cm is flot respiired, as8
m Ie ac.îmuadli val oif tise -i-ig- ansd fimise rarviefs tise air
ad pi)-%Ci ets tise 'alnsfi-oii lwteeuxu'sîg cool,', tto xsspiîlly

t Alter tise sitî o tlie treatei are îîrolieriy sirraligied sern tise
taubles tise ciaiîa ftossî flac uiauicis il; attneiied f0 a poartabile
iians<le, wiiht is drolîi ise uo mes iii fic table. l ise isauflie
<bars arc tiserai lifted, ssud tise! fable is sltuwly senti earefsaily

t <rtasa into flie nille. Tise <liors, ai-v :cxt loweci, ai<d will
a trowel tihe :ttetssint, ltie.. tîseir cilges '%Vitta s.1 mixtur-e of

lo a la muiad. Juîst lmcfore tise -articles are drain into lis-
isntsille tise ste.uis gisall' tsirned tisroiigli tise supelicessC
iaîto tise famtie. A puressunre vssryiscg I)tieeci one atmospiterc
and two atmrosplierci is ail tdsnt is nocccssauy$ as gicat premsre

oni1y Ç(r-es thse st*uin tu raltiiv thlsrîgli thse s~ilet
Wint il; nci-cssary. before tise 4trtiàlcý site jiseid ii tise isuflie,

is tiaiît a isienîîîn uf stei2Sii siliteiid lie estLLbiisie<. usi ordci to
îîrc% cnt tlislulux of air îsto tise! sîsufle, tlic lient of cosbus-
lion is tiseis t<srtsed fîlliy over il, l'y iitldrttu îssg tige danîiper o
(Fig6. 8 nsd 9), iii àfterwards direced oit to tihe stîjierieatur,

%Vlherc it h , uiîielled tu î>.ss guider iUd oves tile latter by
biler ivalIs. Tisesc aise) support lte dter of tic aiguille, 1Usd

sut nis accîssîsuitors oif lient. A fter passiîsg aroti tlle sciper-
lieater Ille produets tif Colibustiil sîîay lIeî dirced into a
steauî.geierat<r. I tise wurkr tif tile ltquwer-ijnrff Rustiess

hito CoiniLy et SisutIswarl, it wsis sl- tilit il %vastl
Ileat sIIILI , Oh it', W 11 tu tige( Iisiiiiiit) lit tIircit(l tisolii lise
tubes oforie <f ÇcIelîras p atenst '< vrîi, ai sitlitulilir Ioilers
-nt forts tf steaisi-geiserattor <ci> ssit.sbie sur- titis plirpose.
Aftcr tige telliperatiire of oxiidntiois is :îttailicd su tlic iltfile,
the tltov of uueiibttwtiuit i, alistost eniit-13 tlivecet ituiediately

on te sujierbeatter, kt m itiadIraîs ing tieu 'lanper h' <Figs 8
aîla 9) , oiluy ,as inU Il lijI Leiig~ aI lune d to î<sss rounld tile
maflle as -il] misfaiii tige tq!iiuî-riture of oxidatioen ; tile
tcînpersure of tlic inuile cats lie .isecrtaiiied vitdeur b> ussing

il p> rUIsuctel, or V'isu:iliy. by Witlsdlrîs iiig (esle of flic IIIOs-ale
Illovable sighit-îîlugs p.ro% jded( ia tic doors. If tise ,articles
arc csiered wvitil i-ast kb-fore tiîcy lire tseated, fic rust illust

bc reds-ed. inisieudiateiy tise teniîlwntiire tif o<iiitio.' is at- 1
taiuiede, u' iist shluttiiig off tile steasin fI-.'us flc muniies andi
tsirîing isite it iîîstezsd pabiiîuioii as fi-oui the ligui-
vers, kv suceans of tiit- Valve le tFig ie alla its colmrwctiuîw.
Diiiing titis pi-omcs a good lirüssîii-e f C.0 gel., intist lie man-
taiiscd, <tleriî ise tiierc is a daniger o! tilt- iinarcss of air biet
the aiguille. After tige priocess of %cxîltiîî liiei varies iii

ligne according to tige t tuat o! tige rSistiiie.sis of tic articeltise
steain sîsui.t be tiiid vis carcffilly.

Assotiier duoxidiziiig îsrocesb ib otiîL.oisaill sîsed, w'itii vCi7
gool rcsuits. Tite as.eîiiid is las folios. Oil iii pourcdl inte a

fillette]. liai ig a sipionîi beid, frovnt m lit la it passes halo fic
aiguiltie loy a i-iinclà gI-p. li itb ji.sssagt titroîigli tile lattcr
flic ,iii becoines dcoii.jose-d alla îiilatiixed, sad tic hàytt->-
<-union vapitairs, bcijn; prie vntetl fi-ont es.iîîlng by Ille liqusi
studi (if tic oul siphson Leiîd, .1e irivui halte tic aigiflle, icçlacre
tlcy effettally colivert tise rcd rîîst Fe-.O3 into tise inagaelic
<axiîie A-301.

It is impoîîrtant, iii <'nier f0 prcvcnt, tise possibliity of tise
inslus,\ of air inlo lise iiittlc, tient a t -itittoiis and ilijfornn

pressure of steasn tiosilil li- iiisiisieci. Tise leastadiijssiou
o! air w-l jîroduce ais iiimierfévt and îl uist..l %oatisug of îîî:sg-

listt < il. c-r i VI* lis-su air Olelaillis iugre« allte flise
iiutle,tfic aricesa -i tî*îaaî te lie cov-ercl msille a fitr of

<ixide <ifa brilliautel cl îusir as>' 1 lias iss a lustrons appeaer-
tace. Wbetn titis ociir., tic fîiriiaîc rilso&ilî lie at Onîce ex-
:siniiied, as it is a cle:ar pri-eî tisat air gels juto tigsentîfflie
sosiiiwlsere Ocassioînliy fiacre iay bic a leakage, and air
sma> enter in sius simsili qusantities as flot Io exisibit tise plit-

sossesn<î îescribed, senti stiq h luis bersi tie tase vvitii one of
the' fisiaces; -t St.i '. Thit îaaîî-u o-id eo xg, il.
tsoli apiiarcnatiy perfect.i, afi-r a few tissies of expossire
Io oxidizissg inIfluence, foi Ici esiliit iiiciîiit, signs of rcd
oxiîistioun. ost cxaisatiasi tili- inuile msas formels to hsave a1
frictîirci pîlate. 1ia aist t-xfcrti.sliI isi-ateil nicifle, like tîsat of
flice !L-irff fuuiiacc, it i, lèt,.siblç t0, î<-usate tIse t grattez taire f0
-1 lsit et>, a féafiirc îf gi-cat importanit.ii t, %clîcîs intrîcate alla
civ-icaîte artic les of tztetîI ori wr-itîglit i-ian reisiire oxiîtiziîg;
lent for iiçcavv eaist-irtit ,articles vxterussi licatisig is vcry <lis-
attv:iztgeolis, betle fr-ont dIl sîies-tiîsit i! ccsiiinv ini tise lise
of fuel anin tise tinte rv-qtiireii tu lisat tiseu articles gal to tie
teilileralurei tif oxiiiation. lîî ise :i(v-ititage fur (-.st i-ou
if tise infernial and direct lientii. iasîis-c iîii.-ssssed by Isle

i3ower iuroccSs. Assotici gi-cat saistage o! tise latter pro-
ess is tient tige îîrogruss of <mdatsi cai lie i-ediiy aud

aiiisàost î-loscly tx-'sîiliited dîiriuig; <a.e -l Ille osidizilsg operM.-
titill. Tlsrougts. one -. îf tiseus-.i-li. ii thse tuttller-dour a
tigliteit gsss-rod is inscfeuie, &iti Inliookting tisiotigi one of
flise otiser adjacesnt rigiat-lugtis le exact chssractur and pro-
grvess of file oxidiation cau bt clearly sec, )aval*- Isle jirocess
il; exisctiy i-diable, anid tiscre uiecd lete tao --. casc of uncurfssinty
as to rtsitlt&. Dy Uic Ilowci process a iioit eflectîve coating
of maacteic existe cati bc olîlatîseil iii fraosi tie-ce te ciglit
goti-s, accordiig te tise tliicktit-..uu. Pr, andsî sixe of tie

articles te bc opca-attedl aipon.

- (To bic m)tiiîsc.)
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ASBESTOS AND ITS 'USES.
Asbestos muet be c-oisidered, in sllnenalogy, ratier as a terra

implyiiig a pecuilar friri sointiiiieq assiie by several iniiner.
ais tlîami as ai mnine uieotitig a pnrtieiitar species. It is, imu fiset,
n1plilied fo varietiea or aniîîliibolic iîiicrae, suchl n actitiolite,
fîeiiiôlite, etc., wlian, as treqiieitly occlirs, tlicy tire fouinl ils

fil ta ori cf long clipîliary ersaslîgsie by ieê it psaitlel
1uesitini, anda tl<uq rcmma1aailg a fihurAlis mîînss Tliose varieties,
ti i,-Pres nf whil aire vu-ry de irate aiii ra'grîarly irramge(l, are
calleil '« ainianthius -a word cf <tieek alerivatioîî hainig ne-
feroiea t vi , a-na itli wliel wiîeli scileal tue suîbstance îiay
l-e rteailseal andlV' rain it1 Original puunify by biiig lientedu
ta redness in n lire- I inrluitiiagîîie is saml t e a ial a table-

tint], wveo'aîcf thi. i- , iaifi iita'rial, %vliii-li, after diii ler, for
lusb aimuseiiiî-nt -snd flic astoiiiqltnietit of lbis guîa'sts, lie woiili
galbuer uts and thr'sw itito the, lire, i:iking it otît afterwards tuot

oniyuaauu l tîut trca-ai cf Ireu-iousa îtaiiîs said souls. As-
ceqts o! tiais ai.isa îuiality is fouind iii (ilositsq, riaunllv

rsa'veral iniiu'i thîck, imu the cryst-illiuie rocks li P'iedmionît,
qavoy, Saizl-mirg', tlie Tyrol, Diauphlins, Hlungary, Siiesia, and

s- iblann<tny lit (!Orqiený ns te have lîcen made use of Ly Dlet-
I miviu for parking uminerais Of the fitiest kiiîu of asbestus the
i idividula ervstals are rendily se 1aanteil front encli oflier, andu
are very fla-xibie auda elastie, aîîd have a whmife or grciiilî

coo i us fini- ilk lustre 'lhuough a sinigle fibre is readily
fuseal into a White Plcuinîl, in iuas, if 1ucssesqQs flie wcIi-kaowli
ibroimarty of reaisftiîg tlîe ordiîîary finale, sa thsut %vlieti wovein it
îîreiiîuee a fire-proof ciotlî. Tfli- coimnt abesto8, liowever,
lsa m varictv in wliiieli the crystals aure cearser, with scnrcely any
f1.t xiblity. Titiis i suaify cf a duli grceniali, anda semetinies
liearty lustre, ands rnsily fuses beiow tihe blw.ip aine. In
the scrI cutimîe formuationî tt i.izard Poainît, iii UoGrîiwnhi, it is
comeson, as, aiso iii flie iicrceous siat imi Inverness. Ili uper
S:-xony, Silésie, and qwilza-rlisiid it i4 aIso fotuîdie couijiiictili
Weitis aerieU tilta',. aîud in BlfleIimia it OCCturs Iu nIetilifu-rOUS
L els, at-coifliasuyisg saagua-sit irosîstoi-e Ili short, it belaaîgs
te mli coumurtry ar 1aîe eiiig, in varieoas dégrees; of qunlîty,

11 îlaluteul ce.-r alinnit thi.- %viioale %vrnMîeii been fua
;.nlq tmseul in 1,ecslndu andi Australin, iii Anweicnt nit Iussiii,
liu ('Caa, arîimuuit, si Spaiii lhier,- are, be.siide
iheose nlrnaly mnf jiap, alier qustties of ina-rat ctafare-

1lu--ued uiiaiar tha- geerai t itle of as1,estos, sut-l, for eanajle,
bu ulat is -aiinitsp cnliai ninitin Itathier or inaunfain

ma r-wuhich is tilt foittil imu piarAiiM fibres, but with tue firaes
ii.teru-ove-u iintain a-emk -se enil-u lec-uusuj it floats asi water
'-wlîu'li lins, lise time pîrée-ltig, ai itarlaced fibrois ttei.tlura,
vsarias iii celouir, hiag %visite-, grey, yeiiow, or brosen, andl ini
aui essence andl feu-I i-s îot tilifci consistaoit cou-k -,andl niunain

staawhic ib la isiiiy nîns-sivu aui of bu-owîi colouu-, has-iimg
iui tue ippîearnsuco of uvaod.

js,be&-u.as us aniuct iliuatau iu the nunuiber andt vatiety oftie
foriera in svhicm it la cal salle cf sa-rviiig the reaîuiremetlts of ii-
<limafry, aid u-otuttrmbug ta> the voumîfent anti secumrmfy of life.
As a nackimmg fou- eigimie cyinuders, a biîmdiîug fou- joint, a

ceve~ fo il ies te jua~ theria radiationî and to secîmne
thae trai-unbssicu of feien, it leuida itsel-f vitis reuts thsaï, ne
otien asatétial cati excel. As n1 floormmg-feit it rendors aîmy
buia!*ing lu vluicii it taius la- cemmujrtively Iire.lau-eef, aimd
%% ifli n cutfnim <'f tîme wvo-eiu fite the larasçemuiui cf a tiientre
usay, le case ef tire, Uc coiiilateiy iseinted front tue audîhton-

inuit. 41s n Itiaertai fan î-lotfuing, if. ela-bts fresîuu-n antd odiera
ta more ius thme inîdt of lire uiscatlmed. Ashestos paint aimd
puîty re-susts fire andu naitals, andmalssbeàtas biocks estke ait orditi-
are lireplace imita a ,tove, suddlîug ail time c.itîvemiecc cf gaâ te
flue cherful aspaect cfa su<an line.

Tic discovu-nv ot sbasos nuud is saplications te usefut aîur-
po.e-; are liait te be vursusaereai amuîiag time acliievenieut i umoal-
a-rn tmm-'. TrIe inconlunstf i lity of tie iimernl M'as uvell kmîoiv
ta tue smciauts %vse inale a kimad cf sbestoàs clotiî, lu wbuciu
tliaa-yuseai ta wsp flue loiies , f fLe illssrinuti dcad au time
111111-nai pile, tia ILtua- ashrs ssigbt miof uningie %vitti tlc bies
cf ti,û waosa Oute of tas ianoii, cortnîig asiles andl bunumt
i-auj-s, M'as disco-er-a in thea yesar 1,fl2 mim tîme Vaticnu, tt

Ri-,mi e ma i acré- hl>o nmmade cfa.suumml.n ciotli, aîmd wicks of
asla-a-tùs ancre used ii flue sunciet teliles, as they SURl are

niai-a by neia (neenlmuda-r.- Ilow an ut what tinte emsestos was
sntrodu-u-d imita titis couutry is not icnowzi, but during tue Iat
fifteeu ya-ars great progress lias beeou amade heu-e, luth iu tlue

d-ve iopxent of its mainufactusre omud in ifs aloi.lialiie ta time
vatiultais 'UirpoSes, fon wiuicls uta laesuhtr prolprfatu leiter if.

esiaecially suitaale.
TIse lib-ro.a cf alat-stos differ fr-mni aitinary filants in liaviug

a perfa'ctly bunocili surface, and is btiîg 1<-as esa:ic tlau tso-,u

of eitlier vegctnble or animal origiil, aîîd tiiese peculinrities
pratctically defeasted uintil very lately ali attemtpts te wcnve and
ain tie iaterial. Flax and other vegetable libres were mixed

wvith asbesitos, but these forined iiiost otijectionable adulItera.
tiens. Lately, hiever, tic diiicntty of wcnving lias been
overcome, aiîd noiw yariîs capable of grcat tensile stresses are
being îîrodîiced by .qîccial lîunchliery. One of the iniost liupor.
tant a îlctioiia. of thiiî yarn is fur theic înnîifactureo f ateain

pnaings, of %%ich a gr-ait variety are mande, enchi description
beisig desigiied ta iiieet saiie special deiiîi. lis niakiiig

packimg it w.a at firat iiotsulizzicîîly recouiizcd tlîat the libres1
of asbeafjs iverv alt ta bc largely charged witii minute particlest
of aîrt n îd until tlie fact was a;îpreci.ited it was often found
thiat the laistuii.rods were scored. the* daiage being attributedt
to tic action of tie asiiestos ituelf, instea.L of t0 the inipurities
it coiitaiîîcd. To obviate titis defeet it therefore became nie-
cessary, sit uiîly tu carefully select thîe most suitable kind of

nbestus for the liuruo.4v, but t0 tlicrvîglily cleaiise it front al
stone anid grit before «Ipiiiiiiing, for witîch duty îîacinery hid
to bc .idajaed. 'l'ie yîirii îiow produccd la qîîîre pure, and is

cda le c feiîg suaven into alncat nîîv kind( of fabric. Titi%
iinnufi.iiire WW4. iiitruduced by b1r. Bell iii 1879, and ats wortii
was at once testilied tu iii the îîîost coniclusive and gratifving
ruihner by its adoptionî in the British and Gerîian iiavies,

where it till conitiniues iii use. Spccial cn'cs, howcvcr, wvere
soocui-t t iiin wliîcIi it was dticovered tisat a sliezs treat-
tuent of Uic îiiaterial wns required, in the case espccinllv of
steain.cîîgiîîes wvili extrenîely lîigl).îîistoit sjîccds, such as*are
mios beiiig anpted iii the iercliant service. To laict titis re-
quirem-ntî tute yarîî was first wvovet iiito a clotlî, wii being
alighlty ~vtrroe1witi vulennisesi wn.nbe,~ s TOIIcul

up iiten aroaie. 'l'ibis packiîîg %vas foutid te aîuswer the jîurpose
a dîrably, nu d it is bu-iîg larga-ly used iii cases wlîere the raVid

destruction of ordîn.îry pmckîîîgs gnve risc to iost serions tn-
conveiiieiiee. lii additioni to Uic two varicîîa-s liere îiientioned,
otlser foaius Ur. illaut aWVýestoi wiuil soonpstolic beissg foat in tois
excellent fur locomiotive work, wliie a miore elastie packIli
lu whieI a coiîe or imsnrai baîiil ut iudîi.-rubber is introduceý
givei great -snti.af.tctioîi iii tie large glandis of marne cengine
and otiier sîmnilar cases. Titiîs latter forni lins beeîî designed
to overcouie thie iiiifitulties> unes. %vith in ~v Nliuu w h steaîn of
va±ry Iiiglu îaresmasrc, tite ecoîinuiîcal aivautages of wlumcl caninet
bi' rcaliseai witlîuts a îinulî more durabîle packîuug tîman most of
tliose gentrally uîsea. Thle cndurmîîg powers of the abestos
block.l..ckitug are rernarkl.ible la oue case, after being taken
ont ,tft,-r twctve nionifus, %vorkîug uvith stenm el 70 lb. pre:,sure,
it was fotîîîa ta be 1aerfu-ctI 3' guc, and tva-siecordiîîgiy reflnced,
whilc as auit inîstance of ifs a-tii. ieiucy, ec have beforo us particu.
lars <if n cse iii wluicli, afta-r trymîg alînost cvery kiîîd of pack.
ing iii a troniesoîne s:uffling-lîox of a large punîping engins

wihout savait, the abcatos packiiîg was tîseu, witlt results that
w-ere ait otite conmuletely salisfactony, anîd have since !cd ta the
nniitnining in tlîe cyliîîier of a vacumum vearly twvo pounals
better cii thie averag-.

Th'le ar(Aductou cfa pure tuebestos yarni lins muade possible tîte
wenetîig of a pure sbestos cloth ; and tlîis Mnnufaicture bas
airtendy coîîsuderabiy cîulnrged the sphlere of the useful applica.
tienî of asbestos. Vcry lois, ago Chevaier Aldini, of liean,
coitrtictedl an imnconmbustible dres for firemen. and to test it
conmducteal seine iiiferesuring and fairlv stircessfol expernients.
The parts of tie dress eelia- protected the body, anms and legs
were foni.d of strong cluth steepeal in a solution of aluni,
wite tiiose for thîe henad, hiands, ani feet werc mnade of cloth of
asbestes. Very greit immlrovcîncuut, iiowever, banve been latcly
iustroduced li the, production of a liglit, yieldieg, and îaerfectly
protectu ve fsubric, briiiclu oluvionsly rentiers anbestos applicable
te niany satin uses. W<, have already referra te tue manufac-
titre or lire-curtamiis for tlieatres, anad for such purposes abestos
clotle 111% biwteilig jarg<'Iy adojated. It ma alto fouind te be ad.
tunrably tuduaatk dfor aIl kIndsa(c filtenîng. It is woven. inta
funuset ferai for chienuess, andalsccomding te each speciai re-
quiru-ment is adapteul tor waterwoiks, brewerieç, baths, misl,
asîd mmanfacturieg purpaaaes, a-a well as for domteatic use. For
the joints of pipes ex Fo>ed to the action of nmezsture, and for
auuan and naud-Iioie <fons requiriug frcqutnt rettnaval, asbeRtot
woven cloth s aiso fouîîd te be well ndapted. A combinatioa
kîîewn il- asbtitos andl idia-nubber woveiî siueeting effectually
resbists lient Pnd dataip. It ia made te amsy tlsicicness, and sup.
;aliea lu blieez-a se rut ta the reqeireal shape, or iii tape 1int. te
2 in. wsale whivl Vaul be £ut te lq!tgtt aitabesi te eie.le or oa
mithitit jauckering. lis tihe cnsac of nan anal nîudlce doora

emîd fee-iwater piix s tlie joint eau u bi-oken twenty times
withooit nequi . rig renewal of the strîp. TUýe yai la fünther

(November, 1883.



Noveinhar, 1883.] AND THE INDUSTRIAL AIRTS.

adapted te tile manutfaetuire of rope and cord. llaviug great
tejîsile strengtli, aîid beiîig nall'ecto by lient aîîd damp, this
niaterial la hcîng intiticd for sashlî.ines anid fur ropesi of fire-
escapes. It is aiso ildnpted f.r coverîîîg rollurs in pritit works,
especially wheîîi anilineo tlyes are ttstH1, atd lu cases wvhere it is
exifosed te great hecat and to the aition of hydrciloric aci.l.
Asbestos c. rd lias aiso ioî.uî fouo,d to bo the înost ti-IIctttil
naterial for inaking thei juîîîts of tihe lot-air piies for hlast

furnaces, uhicli are tuusI ait v.xeeditgly iîh tenhîîtr.t.
turc.

Another forîin loto ili the, iiteral is mnade n je, aîîd sai
wii it lias bconie ait lîîjoiaît articlo of tuinlîrce, usi abus-
tos niillboaril. lit tlîib case, tItie rock is hiokeit down aîîdi ra.
luce-1 to fluf, thii litill.etl awl füi îîîcd Ibv îîresstc titre licets

of varyihîg tiîickîîess. liitti u a forni ît is ver3' eniratle tor
nîîkiîig joltts muot exi.OtiCI te the àcti îî of :îîoistiîrc, suîchi as fur
dry steain, air, aind gag. 'l'lt bourd is asSiIy cui.tu Cthie desired
size, aiad as i10 t inte i. rî'quirîd for .tryîntg au.1 settillir. bien In
cari be tuirîîcd oit dirî.ctly thc boîta .r coedup. [t ib sate
te say Chat of ii0 nist.rial cau dry steaiîî ai.1 air joints be maide
wjtii morecaes andî ceriity thiai wîi asbestos uiillboîrd. A
nbuulî conimoîîcr and iiuiilr îîhfourd, tiîouglî ut stl possesses
tiost of tîlo es'oitial 4 u ititH,, ià niaitactur. d for fireprutfiig
floors andl ceilings. it i4 miade ii .lînets aibout 1.124tii lit.
îlîick, and is apîîlied iii tha sîropîctit léoeilslo way entier abova
or belolv thejoisti. It iii also u-cd for lissiîîg the wset ci oodeu
binilisigs, whore,from it, lion couluctîîîg and fireproof qualîties
it îîffords an immlense 1,rottvetieîî in es,;, of tue oîîtbreak of Circ.
For surroundiîîg flues or coveritig the parts of a buildhing ex-
îîosed te tle artioi of lient, or in thiie îigiîboîîriood of a tire,
itis alto a reliabia safegiard.

bocety, lîid ils sîijuiir mueeting in Belgiutn. It was rcceîvî'd
l'y tlie Assoti.ntioit of engioccis cf Liégc univcrsity, and visiteti
Cite prinicipal engiuueeriug cstablisluînts of tua country. Pre-
sidt nt WVcstniacott, la bis opu'nîîg addrcss, cald attention to
the progrcîs recently nmade ln rte ripiti production cf gowi
articles of manufacture, and te tlic fsct that smpcd aîîd exci-
lance of work are net inicomiiat:tble whcre machinery is useti.
Tite Itaterials must bce of tue' beît quality, hewever. tht' ma-
chines weil proportioecd, and ail working parts weii bahsnced
and we1 i Oed. Ile referred te Tlîorîîcycroft's experîcuce witiî
torpedo-hoas, and cailed attention te the faut, Chat, ai ligh
spa. (1s, tlic difficulties of lubrication and the jar obseredî at
iowcr spéeds distuppear. In the speed cf rai[way-traiîis, li0
tailce Iris becii lstely moude, and tic toaximu.a speeds te-

main at tire figures of cariier yaars. Sortie econouîîy lias beeii
obtî,incd liv tie lise of the crude products of the distillation of
patioheuin iit tiie firehoxes of iucotnotivcs, Culs ecoiîony sortie.-

imes ain.nîîititîg te fifty p.er cent. Cotton-iachincry lias bien
spe-eded up, until the spindies whicls formierly miade 5,000 re-
vointions are Dew ntaking front S,500 te i 0,000 on fine Ameni-
eau connut. The inctase it speed of wvollen-taachîinery lins
nct heen great. ln guney, the iveiglit of gun and projectile
have increascd, in twcuty Oive yî ars, fron 5 tous and 66 pouit ta
te 100 Cois and *2,000 pounîds. 'l'ie idiot bas ait initiai encîzy
cf nciîrly 50,000 foot-tous. Iligit speed is te direction uit
eliangi: iii ail depattmeuts of engineering.

Nasv MwrTiîon or' L&Yix(o BIL.-John Reid, cf iIlcghatiy
City. hart psieîtted a design forilaying steel orirtrouraulrond mils-
wiiicli lie cliniswill foreverbar accidents caused by dîtching of
trais tliroiîgh te ex panlsion or contraction cf rails hy lîiet .r
cold. Tite ohju'ct cf the invention îs tc produce a tetter riaîl-
way, more rehiable and safer than heretofore and wîthout
lateral or vertical motion. Iestead cf wasting se muai tiniber
in the tirs, Mr. Re id prcposes te have onhy 900 tics par mile of
sing~le track, and these necd net lie more Chan seven feet lonîg
byfOveiiluches square. He then isys tinîber cushiiotîs or beasîîî
utider hoth rails, leîigthvie, tivelve inches deep by six inclina
thicli, tie bais hsviîîg a Icigtliwîsio greove te receis'e the
diaplîragni cf tie rails, conîplPttng both tics and cuslîiuîs wîith
nt tmore titan 6,300 feet cf presers'ed wood. Tii" crût% n iii

uipper part cf the rail, wbich is sîibjacted te frictioi., i,. madu
concIsh leavier titan intiaîl. tîte base h. 11104r broader, unt Il a dia.
phrrgm belov te resist laterai pressure. A saftcty-aýta., t .uîlisig
made cf esat steel, la fitted and insarted ie the î,bttii rid,
cf the rails. These are hald desau by lîeavy ,.crews ltite wood
cuahien bencatit. lit audditint te thîe safeti' gîararite'- in fuih
invention, it isclainied Chat it is cheajer sudi cau bc kept in
repair for much lesa ecat titan aîîy cîliar înethod in operatien.

It saill hc iîoticed tîtat Mfr. Reid's dovice la mucla the Paime as
titat cf Thomias JTohneaon, Vice-President ci the ind.z"apois
Street ltsilwisy. Tho Crack laid about oe vear ogo, on North,
lIlliois street, ta sinilar Ce Chat which Mr. Reid lias accured
hi% patent oit.

OSEUIJ.us FUEl. IN [N MiASUFAOTUII.-MIr. WN, S. Suther.
lan-I rcitd a juajer bu-fore tire Briti.qh iron and steel Institute,
oit the production anud titilization cf gascons fuel lu iron mnaiu-
facltre, in wiîieli hoe clalints Chat Che seamas cf boilcri c.ie bre
welded intead cf rivctcd, if the heat cao ha aiîplicd uuîiforîîîly,
and cf sufl'tciently lîiitb tenipetature, sathtolit exceas of air or
adnmissionî cf dirt. T lis kitid cf lieat lie ias cbtaiîîed enhy by
the mea of coal-gas, Sucîuueis-prod,îcer gaq, cr water.gas, tue
îy1eféence beiuig guvcn te te latter. Te .îecuire te reqiiaîte
air tut cenïtatît proportionî. the gis being iii excess, pna and, air
ara nîixeîl h-foin comnbustionî ; probably tlia first instance cf
stuclu a utilizatioîî cf tire prîuîciplas of îu Bunîsen humer ou a
larger seanie. Explosions are prevaîited by having ait onthet
ligîtly covered by iuîdia.ruhber, at soe cerner cf te mainî;
sud wlîcu tita wave, or disk of flaîtte, winîch doas net readily
tarit a cornler, reaclies tlîis cuver, it breaks the rîîbber juat as a
blow woul The ri-etlod. lias beu worked seine Cen yesrs
scithotit accidenît. Freint ail lis experieuca, Mr. Suthterlandl
conclules, Chat te produce a good, Crue, sarouglît irce, Siemens
gris witiî varyiîtg proportion of air. iiîstead of air &louea, shluuld.
ha hlown ltte the trou ii te B3essemecr ceavertar.

THE WESTINGHOUSE AUTOMATIO BRAKE.

Fo'r Iltust reilions .¶ee Pages 336, 337 and 340.

Tite first . ivvii- la a sction of ite ait pltp î.nried ca thte
lcoîtisu. Titis j,. su seuIl iii<hcrsfcod as lîardiy tc ntîcî any
desuriî.fioii. Tite stu,îîîî eiîturs flic valv c îlc3t hy Cite iniet

Ititt rte left uf the figure, hetieci tlîe two pisatons of the
miain valve, I4,.iid tuids tC> it tlciît, abs te uppcr cite la
of grutctr diatncter thlîaî tli lower. It aise gains acucs
tlittitiglî Ille siiaii passage j tc the uipjîcr aide of fIic pistont
20, %shiti the sildt %aIve 13 is ii te position te Permit cf it,
titd uniitlr tiiese condiitionis tlîe main vtaive is foreed te tire
huitteii et is struke, ais iii the figure, and steant adnuittcd Cc
flic lowcer sie cf tire nitait, iston50. %xii te latter aip-
j)ruaeles the enîd cf its stroke, flic pltate tO catelles tue aiioni-
(letrof tiie rouI 12, and moven tlic valves 13 jute the otîter posi-
tien, lire.sktng tlie ûotiiniuinicatielt of steai te the upper side
cf lte piston 20, andt opinig one --vith itn exitaust ecilot 35.
Tite maint valve fluet rises aJ file puntp) takes a stroke in
flie oppuesite direction, tînitil it is revcrfcd hy Ctie pîlate 10
catching te lieniisphericai licad on te rod 12. The dîffer-
reirce between Chic preseît pillaiît and Chat, illustratedl lu eugi-
tcecriug inii 175,1 in ht ail tue air valves are arrattged one
aliove anoîthler, re Clint thcy are aIt accessible froin one side
of flte îwtmp. Trie ted 12, wviicis forineriy caine tbresigii a
stlffilutg-hox ti flic top, is ucîs' enfirehy cîîclesed. IVe mnay
mencîtionî flint the îîuîîîîs tire mtauuf'sctured hy tire Wecsting-
liotse Attniatir Brîke CotntY, Kiitg's Cross, it varions
sir.es, andi for generul litrposes.

Fig. 2, on pange 339, la a secfionî of a 3 lu. triple valve,
ivlose office la te admnit air te tie brake cylinder aîîd ex-
lut it it inresponse te te variations of pressure ia te
Craini pipe. ie conîstrutifion anti eperation of flîis valve are
as feihew : £nt hesed i a case I isa piston 5 carryieg aiit it
a stide valve 6 wlîicli covers tite port a te te brake cyliader,
and in Ctie position ahtess estsublisites a communication ha-
Cweca a antd tir atmospiiere hy Chi c xliaust cavity b and pas-
sage c. Comptrusised air front the train pipe enfers te lewer
patrt cf Cihe caste at E, anti forcing nip ite piston 5 fceds past
il iule te reserseir Clîrotigit te grotove d. W'ien te pres-
sure in tue train iuec is reditced sîîdtenly the piston faîhe,
aund in se doing sîitt off heîh te reservoir from Ctie main
pîipe E, and te cyliider frein Cie exhaust port D: at the
eaitte tinte tire passage frotta te resarvcir Ce the cyuier la
open and flic brakes are apiied. For the purPOSe Of gratin-
atittg thse brake force a amali valve 1 ia introduced' iei tise
alide valve 6. Ils action is as fellies. Upen a slight reduc-
tien cf presure in the briake pipe, the piston 5--havieg a
limiteel ittovcment saithont affecfing tIse slide valve 6-wiil
descend, tiiareby cleeing Cie fced groove d, aund at te same
fimie unseatitig tIse valve 7, whiciî Chus client; the passage e.
The ahide valve 6 thten nsoves until the passage e opens int
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the porta leadlng to the brako cyllndcr, the communication
fremn whicls to tlic exlîaust is nt flic sanie tinie eut 1-7 The
further dovnward movemcent of flic s1co valve G is arrcstedl
by the decrease of pressure aboya flic piston cauiscr by ait
flowing Into the brako, cylinder. Se smon ns the pressure lu
the rescrvoir la thus reduced a lit tlo below tlint in tlic brake
pipe the piston 6 movcs up of ils owîîi accoid, Ptnd closes the
valve 7, wlîlle the slide valv e 6 retains it.s position. By re-
peatinq this mollement thc diriver cati obtain any deslred
pressure, up to tli- mnaximium, iii the bralic eylinder.

On reference te tlia ciigravin,' of tli#, triple valve ln En.
gineeringr of July 18, 1879, it %vill b cn flinu theUi valve 1 ilà
nowmrach more firmnly moinutcd than it %vas then, but in otiier
respects thic appliance, ns far as tlic abuve description gees
does net show much change. A addition lias, hivever, been,
madie to the valve 6 to prevcnt tlic apîplication of theo brakes
by leakige te tuetrin ipi)le. A sinîl liole mus frons tho face
oftflc slide valve to tlic passage e, and as thie valve creups
doive, tliis hnie allowvs flic air te escape itito flic atinosphere
insteari of into tlic brake cylindcr. The reduietion of pres-
sjirc tlîîs ccîused aboya tlic piston, as already explained, pre.
vents tlic slirle valve froint noving far enougli to close coin-
munication be;tween thîe port a and tlic exliaust cavity b.

Fig. 3 is a section of tlic driver's brake valve i)laccdl botiveen
the main reservoir un tlie eugino and thîe brake pipe. As the
parts are sbown flic air from. the reservoir passes through the
openings a iii the main valve 0 into tlic brake pipe oni the
rilhtof the figure. T hisir isch first posit ion, anri corresponds
with the net of cliargiug thc train pipe and releasing the
brakes. Whlen tlic trajin is rUuiig thic valve is tiîned luntit
thse luoles a andi e do nlot facc eue aniotlier, and the air passe@
by tlic valve 7 andi a passage, not shown, te the brako pipe.
This valve requires a jîressure of 1 () lb. te thse square inch to
lift it, and censcquentIy (lie pressure in fthe braIse pipe la
101hb. les-, than in the mainr reservoir. A little past the second
pos tien nil commnunication liet%% ven tice main réservoir andi
theibrake pipe is cut. off, and thse furtiier ttring of thehandle
towards tie riglit lesseus flic pressure on tlic sprlug 4, snd
pcruîits air to tscapc front thse train pipe into, this atmosphere
tlirougli fie opening, bl unitil an eqîîilibriumi ia esta'ulished be-
tween tlie spriug and tlie air pressure.

Fig. 4 shows two coupling% (one of themt in section) uniteri
tu furia thse conuection cf tlie main l>ralze pipe bettveen two
vohicles. The, two eouplings are exactly alike, andi au air.
tight joint is formnc by incans of thes ruibber packing ring 3 in
each; 1tliese rings prers actainst cach other ivien thse ceuplings
are unitsri. Tc- Ciluct theotonnection thse couplings arc, plaeed
face to face nt riglît angles, thQ stop) pins bciug on the under-
s'de, ciand thon they are turncd until thse projection g on each
t*c~s firmnly into the .,oove previderi for it on thse other. No
damage is dlowe if tis<, couplings bc drawn apart forcibly by
thse separatimn o ef tr-ain, as the ruler rings arc forced into
their respective ceup'hings fetr enough te permît the projec-
tions t'> diý,cnpge theinselves from tice grooves. It 'will be
noticeri that tliere lë ne proviaion for opening and closiug thse
etid", of the buose pipe when tice coupling is marie andi inade
as i the design illustrated la Enginceering on Jnly 18, 1879.

Fig. 5 i4 a half 2jcetiînal elevatioîî cf an 8 in. double iston
brake cyl-nler, thse ,âze used for ordinary cardages aof fri6
te 12 tons %%eigtst. Air is adnîitted betWeen the tvo piston&
vihics are tlist outwards -with eqiial force, eomýpresing thse
spiral springa. Upon t ho air beîng allowed te exhanat the
spýringsi pus baek the pistons snit releaso thse braIses. No

glands2 or stuffng boxes are requiired. A li-akage greeve la cut
i. tho cylinder frein ene side cf the pston to the other te pro.
vent thse braIses being apliffli by leakage; ivhen the coin.
pressed air is admitte-d rapidly thse pistons move past thse greeva
snd thse air ia retaineri.

Fig. 6 is an 8 in. single piston cylinder of the saine general
design as the above. In morie cases it is nece8sary te attach
t'he automatie braIse to vehticles already fitted with haund or
other braIse geai, To save tlic expeuse cf alteratious, single
piston cylinderà îre then empleyed.

Fig. 7 is a 6 ini. driving wheel lîrako cylinder. Air is a..
mitted above thse piston, aud thse braIses are releaad by thse
sprn g. -fhcze is no gland or stufflcg box.

Fi.8is a 13 ini. vertical cylinder of thse kind used focr ten-
desand driving wheel braIses when operated by a rocking

shaft. It admits of being eagily coun îected te thse haad brakes,
and the trunk piston permit& the use ef very short concecting
roda. Thse air enfers at thie upper left hasir eorner.

THE WESTINGIHOUSB AIR PUMP.

(Noveniber, 1883,
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PLEASANT HOURS WMr1 TEE MICROSCOPE.
(Eor illuatradtonis ste pay, 4.

Goethe atitic-.iatt the moduie of stit'lyiig nature iio% geiner-
ally adititteil to 1 e riglit, wiv li, , aidt to 1'. ki'rtniii, " Tlhe
utility tacI rs sa> tlî.t oXviI have huril- b'î to î'îeva
but 1 .sk,%NIhy is di heîî tl ntîi If, 0ii tlii' otlit- baud,
I 'i', thc a dtieîîld imaîef iVitlî laihornis ts''auqe lie lias

ltetu, it is qîtite a îlifferç'tt Matt r ', entile hîIwtliîîkprs
have regardeil titis mode of rt-as' îîîîîg as oppov,1 to al r.engui-
lion ofdc-sig;i iu nature, but it s nt -Y ocenî~tf ohisviva-
tion andt exînerimeut have ta (Io onlh with liniv ati-1 w'lat 'l'h.
siL,1 renîshîts foi phIilo ,oîuîî ca'l aîitr: c i l '1t i thi. nIll
design argumnlt tattes awaî% on a- fun t ý t inrrowîies'i and
iii!siifiie(iic3, ih îuch granîiter oîîe ani'ne%, -iinwitig tIi t thi
adaptation ut organlaîns to tliîir siirrotîiiîiig-; ttisrs ont of
genertîl lias, anti catînot be righitly vit-wi,! as so nînel dis-
coinccted exhîibitions of rtativi' skill. l,(-t t- 'îîîuiie two lu-
sects beloiîgiîîg ta the great Ordler llyiîeîIloî.tîrtî, andî notice
how inîpartaîîtly their îieîith orgaîs bli to deuî'rnii tîteir
way of living. If tlîe heail of a wasi, la lookei uit %viili a Lîiînd
magnifier, iîîîieiliately beloiw it iis-r lip tien reiii-ark9)ly
poNverful mandîibles are scen Tht-y weork -as iîîse.'t'' jaws
generally dto- lîoy*zotitally, and aire' Çirîisli,41 witli strong,
poiîîted teetlî. 1 iok lu tii. sanié, say at a liutv 4s,1 Its
indibles are i.,îîch iîalî'r, its fart, looks moîrt- iiîînaeent;

quite mild as conîparcil %witlî the tiier-liko couuiteiaîice of th
wasp. litsjaia inforiia us nt onîce' Ly tiîeir asplect tlîat the
creature will net be eutgaged, as the- w.q wal!, lu liaril bitiug
work. Fxteuldhîg al littls l'eyont. tht' ilîauilihîî's, the' .ork.ýt
lens will show, iii tii' wasp, a short, sqîîarislî, thîréi -elift r-rgaîî
of gauzy texture, the Cenître portion liî.ilig tilt hiiggest, %vitu a
yellow spot nt i*nclî ti1 , suit similar spots, 01éie al n t the tijîs
of tlîe aide divisions. Ti'îs is a lippiîîg totigne. 'l'lie bee's
tongue la Rsun a lappinlg oue, lut ecoustitutp.s a uilîi larger aunti
nmore Iîawerltnl-f.fetiu,, inactlîîe. It lies heîtween i tîo labial
palpi aud tîvo uîaxili.î', wlitIch ail joiu ta forin a tîîbiar sort of
aheisth f'or it

A goont say to kuow aonietliug of tliis rpiiîîarkalle apjîaratuis
la to catch a bep ii a botule, anîd sep it fe. For this urîbose
a ijdp-nîontlie.l bottît-, af tiîl glass& and about ou., linch iii
diatineter, wilt do ,or, stili better, a %vide-înuuttliped test-tube,
which eau be hought for one pennyt, andi wlîinl îîntill l4 ftutti
with a cork tiat tiglit enotng<h ta ec'ludîe trésli air 'Tle le; la

eaaily caged whlî busîed %vieli a ti..w.-r Li t it bavi a littIe
tinie ta recaver frain ita andîihnî~uîî alarîn, auj' tiien,
sahile it is iii thé bottoîn of thei tubé, vithdtrauî' the cuîrk, autîl
Put a tittle syrui, of alîgar and wattr îîpaîî it bn-ore relîlariîîgit. Previaîîs ta commeiîciug dlimier. the hee's taugue ainl

Iadljacent inontlîeorgalis look like( a browu flatteneil tube ef
gato-aercsha btrveast. Ason mays s k nue h ts thecrnt i js-
gndttoa.prchs cîreasd-if aonc îa as spfntbteak-nder itse jlîl
opîen,tlîe tague la thrust forwartl bets-een thei, antd ait n-
exPected Iliece la shiat out beytuud the inaxilliv. 'The pockct
litDs sal! itidicate that tlîis Portion le verv liîiry, esîiec:all> ta.f as its tili. It îîîay, fi tacet, Le hkecned ta a !ooi.-liîaired
flexible inranni, and the insect uîses it accordingly. The long
hiairs ail polît dowriuvrarîls, se that, sahen il&. er.-atUri be uds'

t.î, end of the tongue backwardA, Itsa it auug thei corlt andIthetu draws it forwatrd, it acta exutctly as %ve bliotild do If we
sacre i:ing a fti'xib'e brula ta m-ipe ni) a aloi>. Ever>' nos- sud
then the creatitre draws the tonigue bets-cen ils lîairy forolega,
as if ta c'ieau it, but tia action niay aisa bring the fluid dos-n
tea su orifice throîîgh sihicli, I thîuk, it is sticked Up) Another
curious motion na>' alse bo seeau, thrit af thrîistiiîg the tip of
the tongue backtards tuowartls ît boidy. Is tiis oîîly aiîuthir
nleauiîîg lirucess 1 or dots the bei, îîrîos ta carry off sanie of
the 53'ru i tii:kiiig ta lis haîrs i Let the reader çatdI âuie licit,,

tfecil tlîem s-ail, aud pay> itttentiosi ta their saty.
jlut a fornmer nunîber wili lie fouîud figures of the manth argans

)fa the biting biecaze flics. Ti.cit uuîaxilLe are carving.kuiives,
very npleasant idicu uaedl upan ourselves. Tho bee's enaxillx
stre quito atiother pul pose;j thty are net cuttiiîg iplomentsi
at al], but conmbine with tîte next inuer argans, (lie hairy labial
palpi, ta caver the tangue, aud stroke dos-n the- fllid it laps
up, s-heu the lnsect rapidly wvitldrasvs the extended part up
inta the, tube-like slicath which tliay faite. Thuis la the inter.
pretation of thtir u5e wbichi satchiug the feedling proes sug-
gests.

It la evidciit tlîat dia wvasp's vcry diff'erent tangueo coutld
tiot îlo sucli effective lerîpiuîg, and t.9 shortuewas would preveut
its gatheriîig the nectar et uîauy tubithir tlos-ers.-KitowZcdge.

TUE CHOLERA BACILLUS.-<NoYiure.)
The reliait iicit Djh1r. Kochi, chief of thte German Scientifio

Llj îidtttuii, eînbudits tho resuis îtiterto obtaiuaed lîy bila
aiît lia i§nc.istauts n tit regard tu tîte choiera in Et'ypt, deals iu

al very guartied tiîiier wtth the question ot tho îîiscovery of a
deliitte celiiîra beilln. As tIt- result of exîîerients carieil
,)ut Luth ont living aud deati choiera sulîjects. it alîpears tîtat,
tviie;rt.3 ie itiitit orgîtitticnuld bue tuiaced iii thec blondl and
nit tie orgitiàt thiih tare s0 tri îteitly the seat ef nîîcro.psra.
àitesý, yet bacttria h~ving dlistîinct cuiar.îtî'rîstics and re4eni.
bliuig suiîiciiat &i size and furîîî the bun,îlli teuîîd in glandais

weu titovaet ii dia intestîîîes annd tlî.sr uîicous lînsigs
aud his ntter ctrcuîustancee s-hidi sceuaed ta identify them
s-ah the ttsas trum îahich the patients were suhfering. Thus,
tlîeîr uxistelice in tlîe intestinial mnembranes s-as obvions so
soout atter death titat they caulil net have been brouglit about
b>' any pust.nltîrtil chantges ; they %vere preseiit in the case et
all atteuitsia hare actaly sîîfferîng front the disease, and
iu t lie boies ot til those wthe had dicil ot it, whereas they were
absenît ii tc cine of ane patienît s-ho liait hsd tinte te recover

itit chloiera Lut whli lian diail of soutîe îîcondary cemplica.
tiou ; aud tlîey s-are net discoverabie in the case of piatients

nîtho, dtîîîîîg the choiera epidemie, succumbeil to other diseases.
And furtîter, tîte saine bacillus hadl hacc met svith by Dr. Kocb,

al year lire% îously, lu tîte case et four patients whlu bail died et
chiera lu ludii, andi ' portiousof s-hose, intestines had been
forîsardt'd ta hinm for axainiîatîeu.

Fronti tîtase circumstauces, Dr. Kochi teels justitied in pire-
vtsuuunally holdiug the belief that these bacilli are lu saune way
related ta elîokra. but as yet hie iii net prepared ta ssy whlether
t-ey are tIse causbe or the effect et that disease. The number et
cases whlicli tue Scicutîfic Expedition were able ta utilise for
thie îîurîîses of tlîeir iuîquiry was v'ery liiliteil, sud it is alsa

sîuggestutd as possible tli.t soutie et the- exiseriments %vere vitiateil
ovaîn" ta the circuiiistauice that the dîsease s-as airesdy solb.
siinug litii nteusity s-hen tho inuvestigationis were commeuceil.
E.jîclally <lacs Dr. Koch sug est that thia may account for the
inîvariable faîluro ta produce choIera ta any of the los-er animais
inta taltose Lodies the intestinal se-eretions wac ir.oculated;
but as tai tlîis ut nuist be remenîbereil that human dîseases aie
rarely communicable teallter animaIs, anl that, as regards
etîteric tîver, a diseasele shich etiolgiralîy and othuers-ise bas
uiany pints of reseauiatce s-ith choiera, every effort ta coin-
utunicte it ta other maininaha bas liitherto învotnably faileil,
But tîîo taîlure ut tatectîve pas-or s-hich msy possîbly Le asse.
ciated tI th e declîning stage ot an a1 idcnîic s-auld be very
likuly ta interfèressith exîîerîîuîeits having for their abject the
isulaiioi and cultisatuoiî af tlîe Lacillus, aud hience s-e are glsdl
ta lt-arn tîtat Dr., Koch ta te continue bis investigations in
1 Utal, s-lice tbevaryttig stages ot. the dises can easily be
utet svitî. lu the meantime, hîawcver, it s-lt be s-el ta, se-
memuber thuat Drs. .Lewis sud Cuiuglin have, notwitlistand-

Iiitr laborious icroscopie and llethr researches inilndia, Itîther-
te fauheti ta ideutiry nny et thc argnnisms thîey have met s-îth
as siiecifically relatedl ta choIera.

iuie point ia set at test b>' Dr. Koch's Report, and tîtut re.
lates tu tie au tuai itatureof the duseuise s-hîir' lias been epîîlemic

in 1g) ît. Bout pidolugucaîly ani ouliersase hie declares it ta
be id'uiticat wi'tlî 2siiatic chtolr.

EDPi.-ýE -IF MCoTtEftN GEOLOGIrAi. ru,N.Es i%; ALASKA.
-Mr. T1. Nleehan, uit a meeting et te l'hilartropic Associa-

tien af Science, exhibited-a place of sc ait taken tramt a pros.
trate tri-. shidi lîsît been cavereil wlth glacial drift on a isenin-
qula af ilolos' Bay,'Alasko, tormed lîy tlîe junetion-ot Glacier

Bsyý a1nn Lycîn Chaunnet. The trtîilieb lay'under.a block
o r, nrîite esbtiuaatedi te mensure 214 îibcfess ot
8asunkl, ati exhibiteil no evideure et gront age since it becamte
covereîl. The shores are'strsvn vith rocks and atones et va-
rions kitîdF, as8 su 1 i cases et glacial deîiosits. AIl the sur-
roundliiîgi indicateni that thiere bail beeu a sudilen subsidence
uf tlie landl, acconupanied by a fias-, ai wster with iceberais and
hunge lionîdeus, whlch crîtcheil snd tore up the trees. The
saholn surfacei sas afuerwaiîls cevereil te a great deptus with
drift. Sitiee that timee, there must lisve been au elevation, ef
the land bringing the remaua' ef trte.' te their original sur.
face, but with a deep deposit aboya them. A study of the
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existing vegetatin iniglit aiford it approximuation ta the tinteo
wheiî tliese eventa ccurraîl. The living forests indicatted
clearhy that ît could liat have be-a,,, at tho fartlîest, more tlîauî
a few lîundred )-ears since tlic elevatioti occurred. Tite treca
iiiftie imunediate vieiîîity, indecd, %vero not mare tîin fifty.
years olii ; but uiiless tia original parent trucs, iluich ftiritislied
the se-ad for tUeg uplîfted lanîd, were near by, it inîglît tako
sante Yeats foi the ticed te acatter traont eating trucs, grcwv ta
inaturity, again seed, sind, in tlîls wvay, bie spread ta nhiere %wo
îîow fiîîd them. But, as originîal foresta irere evidontly net
,ir distantr, tac or tlîree huniîdî years ouglit ta caver a11 tia
tinte raquiîed. TUae lndinî cf tlia regîcti have a tradition of
a terrible flood about se-yen or uiglît gemeratians ngo, iront
whicli cnly a fea cf tUe natives liait eseaped iii a large caisc.
Tite probable ideîîtity cf flia sunken trees oviti the pri-sent
spe-cies, and tîje fre4luiie-ss et tia aood, iudicato uc very great
dante bsckwards at wlîucl tlîe originial a'sb3anlence occurred.

lit connection witii the suibject of tha cani paratively recent
occurrence cf great geaogîcal chanîges, as indiicated by botani-
cal evidetîce, Mir. ieelà,îii referred ta ait exlio-sure oi tue re-
mnis cf a large forest near tue Muir izlacîer,-aiie of liva linge

ice-lielda alîsch formi tue hcad cf Glacier Blay betwecîî Lat-
59 O suri Ou 0> This glacier is at hcast twa mriles %vide at the

inouthi, andi a a airagu le-ptii cf ice, at ti113 SIbOt, cf pur-
ltapa five hiiiidred feet. At the lurebant tinie thi're us net a
vestige of arboreat vegetatioiî ta lie seen ii tlia neighhonrlicod.
Tite river winchel flown uîîder tUe glacier rublhes out in aunigiity
torrent a lew nmiles ave tie mnoutlu, aîd fins eut is way
ilîrougîs inauntains cf dlrift, tIse gorge beîug miany hundrect
l'cet in wsdth, sud tlîu amdec frünm two luundred ta fîvo lîundrad
fent LigU. Tite torrent, tlîcugh tlîe bed la ucw eoinparatively
laveI, carrnes with it an inmmensa qusntiiy of litavy stones,
sornie cf which must have contained six or eiglit cubic feet.
Alan g the aides cf tîjîs gorge were tUe exposed tronks referred
te. ahil stasnduig perfectly ereot, and eut oiffat about the sa
level. Sanie wara but a few feet hilgU, and celuers as much as
fiftcen, the difféence arising front the alope cf the ground on
îsicli the treus grew. Tite trunks overe cf mature trees in the

main, aud irere evsdently Abies Sitkeneia, with a few cf either
Tiîuja gigantea or Juniperus, perli-pa .1. Occidentali. T hea
trees uîust have Leen filil is tightly by drift ta a lieiglst of
fuftten feet be-fore being eut ofii, otlierwise tlîe truiîks noir
standing wouid have Ucen split doivu ou the aide opposite ta
that wliei receis-ad the bica. The facts seesned te indicate
tlîat tia înany feet ai drîft wlîich lîad buried part of tlîe trees
lu tîe first instauce wcre tlîe work of a single season, suri thuat;
tlie subsequeut total destruction cf every vestige cf thesu great
forests ia the wcrk cf auothier one, -Oont following. As la
the case of the facta noted lu Haod's Bay, tIse conclusian iras
joatliied, tlint tie total destructionî cf thse farests, tile caverliig
cf tiîeir site by Uuidreda cf feet cf dîrift, sud the subsequeut
expasai. cf tuir reuins, irere aIl tlie work of a fev Uuiîdred
years.-fIectt2ty af Psm!. Adcad. of Xat. Se.

THE MAGNETOPHONE.

(For illrîsrations isec page 341.)

In thse Eledlsical Beviei for September 8th 1883, wra pnb-
lislied a short ncte ou tlîe subjaut cf thus appuiratus. Mir. H.
S. Carhart, of Evanstoiru, III., the deviser cf tUa instrument,
describes suid illustrates lus experiments mare fulhy in Secctc
cf Septenibar 21st. The authar says :-'lThe experimnts cf
Bell, Preece, Mereadier, sud otbcrs ou tha radiophona, sug*~eested ta me the possibility cf intarrupting, or ut le-ast pariod.
îcalhy îîîcdifying tUa hunes cf force procceding front the polesof
a niagnet, hy m'eans cf a dite cf sse-et ircu, perforatcd ritîs s
serias cf e qudistant hales, and rotated s0 tinat tlîe haoles shculd
pass directly lu front ai tha magnetie pale. It la oveil kuaiu
that an armature, plaeed on the pales cf a permanent magner,
diminishes tha strerigth ai tUa fexte-rual field ef force by fcr-
nishiuîg superior facilitica for the formation ai polarized chils
cf particies front paie to pale. Thils la tIse casa aven aluen tlie
arm ature dbas not toch tUa pales, but is lu close proxîmity ta
thcm.

Ifa piece of shcet iran ha placed over tUe pales aisa magnat
irithout touching, sud tUa mognatie carres ba develapad an
paper aboya tUe iran, <bey ill hae found ta exhibit legs intense
sud lats 8harply defined m3guetic action than we-en tUe sheet
ircu la reîaoved. If,h awever, a smali hohe hae drilled diractly
over esch mnagnetie pale, the screeung action oi the sheet iran
ta nîodified lu mach tUe samae way as ovhen a hle la muade in a

scrcen opaque to lighit ; for the developed curres show ,hi4tiîîct-
ly the ondle of the holes. If, tiierg-fore, the sileet iruo n hile
forin of a circular plate, pierced with a numnber of l&oles, bc
rapidly rôtated bet%%eoen tie pole of a mungiet and a sumil iii.
dîîction bobbili, the action of the mogmiet on flic core of the
boULin will bue periodically miodilied herAiuso of the passing
lioles ; and hience induced cuirretits rî'ill flow througli a circuit
including tUe Lobibin. A dise of sheet iron %vas loicrced with
two iecles of quarter-inch lioles cûncentric with the dise, tUa
nuniber of lioles in the two circles being thirty-two and ±ixty-
four respcctively. On one side of the dise was pelacud a horse.
suce miagnat with ia pales very uieur tha raws of hules , osu the
other aide wore arraiigc( two correslîondiîî, ittîdacî:ion bobbirîs.
Tite circuit was completed througil a t, (,phone and citlier
bobbin at pleasure. i.J1 on rotatiîîg the t1ise ra1 îidly, a clear
musical sound was produett iii the teleî,liono, tUs pitch rîsing
with tUe rapidity of rotation. Moreover, tUe liobibin opposite
tUe eirclc of aixty.four lioles give the oetave abuvc the otiier,
aud each gave a note of the saine pitch as oves prouîced by
blowing a streani of air theougliftUc corresioî,ringý fioles.
1tence, as a beani of liglit, fucue ilpuru a cir' lu of. îdtt
hales iii an opaque dise, is rewlcred livriudieail3 îisiteîiitteut
by the rotationî of tUic diec, and pruduces a îî,uîbivsl fte wlan
fallitig ulion tlw uîroper recuivitig appîb:ratus. .80 th- lUnes of
forr'u procî.eding frontî a inagiiet :nay tu rerîrercd u.eiiodically
intermittent ini their action oin ain iiductioîî bobbin by a
sinifar nîctailic disc, set lu rapîd rotationi ; aud the iîîduced
currents arisiug frout tIre periodie change ofi nagnetisni in thie
core of the bobbin, produced1 a musical teinu iii a telephunie, thc
pitch depîending in bath cases ortly upon the niaiber of luttes
pasing lu uit tiie.

The experinient was modified by se plaeiîîg the poles of the
magnat that tUe saine cirehe of holes passed theinin succession.
By tUe proper connections, the curruiîts front tue two bulbîns
were made te pa8s either in the saine or in opposite directions
through the telapnonae. lu thri lutter Cuite, ait a-.yoast perfect
neutralization of currents took place, sa that the souud was
scarcely audible.

Non-magnetie metailic discs preduce similar musical notes
by tUe periodic modification of the ussgnetic haell by tueur of
tiic distortion or bendiusg of tlee hues cf force. The solid pi tg
cf tUec conductiug dise defleet tUe Unes of force iii tue direction
cf tUe rotation, but upon the passage of a fiola they feul bsck
towards thair normal position. A periodie movemeut cf the
hunes of force %vil, tUereforu, take place wlîun tUe dise rotates.
Dises of zinc and coppur produce a chear musical sound, sortie-
what less intense thîsu tinit giveu by iran under the saine con-
ditions. Any diacontinuity in the rotatîuîg dise recurrîig
periodically %vill rotiuce corrcuspondiusg induction cuirreits in
the bobbins. Thus V.shaped noiclies round tha elîrunifureuce
cf the dise are quite as efficient as the holes la î'lfectîng thec
requisito mnodification cf tUe mnsgnetic field. Moreoiver, it i8
nlot necessary fliat the holes extend eiîtirely tlirough the dise.
Two diss cf zinc, cf the saine cliameter and tlîickness, were
plsced togetiier on the sante rotating spindle, one pierced wîth
a circle cf hales, aud the othar net. Tite combination provedl
as efficient in produting the souud as the sitîie perfarated disc.
A sheet cf tinfoil, with a circle cf snisîl holes, was pasicd on
tUe continuous zinc dise. Thé perforations, extt nding cnly
flic thiekness cf tia tinfoil juto Ihe cornpouid dise, constitu-
ted a sufficiant discantinuity ta l)rodue a clear, thaugli sontie-
what faint, musical souîîd. About fic -aino resuIt iras given
by a dise coisistliîg of the saine sheet cf tlinfoil pasted on card-
board.

.Any periodie variation front uniformity in tUe dise appearg
ta praduce carrespandiîîg variations in tUe insgnetic field irben
the dlise us rotated. Depreslsions miade wîth a puinch, et regular
intcrvsls, in a zinc dise, reudared it a socnd.gaîîurator whien
rotated in titis appsratuq.

Since the pitch cf the nate obtained depeiîds only an the
auniber cf hales passing flic pale of the muagne-t iii a secondl, it
is easy to construct a hîzece oi apparattis ta illustrate munsical iu-
tervals. A cylinder of gahvanized ircou, with four raws of hales
in the ratio of 4 . ô 6f 8, was rnotinted an a whîîrling table,
and provided with two U.nsagnets and tira electro-niaguets
for induction. The latter were placed inside tUa cylinder, and
tha fermer outbide. By nicans of four k-ys, aiîy onc af the
tobbins, or ail of tUe-a, can be put in circuit with the tele.
phone. Býy depressing the keys, the four notes of the camn
or major chard are broýught out wîth great distinetnma and
clearness. In fact, tUe inteusity cf the sonnds obtained by the
niaguatophone sa sametinies as great as ta bie paînful to the aar
irhen the telephone ia hîehd closely againat it.

Noveniber, 1883.1
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COMPARATIVE COST 0F ELECIRICITY AND OAS.
Mlz. hi.\ iiaî is 1)lîblilled. saule initerebtiiig statis.

tic, comipariais the~ coýt of the eleetric liglit with ca- botta as
to its actal toît lard its cost per caitle power:
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Thlas a~is e-:c ri 1logrlslu
sia ai jag. à. cheap-

Thiii it ala caa . AXil tu trainc ag ruit, . oîîviis u oc

cir an tire tîr't, 0ii tit l1t . ilts a due. ta Ille snialaiess o! tIi-
!ig.%taitatioia. ln tire ca.sc rl it- Liantes I.iinbaiikîitalent Ile

lgit s te-licedi i as e t grout.a giaee gaub.ý. Il ire Lest
ai misid tIi. fact thiat thae rconamv calasîsts in leaving large

ansîaliaaouîs., ire ,Ilia1 b.' tbruàiat fce ta face lxtiatie faci
tlit werras gas as nsiaov nclt ai& Li large qosaitities as is larac-
tiraille, elr-cUriitu. mii.%til Lu bc rtiîglir. ta hat, .4t.te ol ccu.

nuiraiy. lumreiiil.t si caî.cct a gi-rater ccuiiuîuîeal adecal
tage tirait 1% shoari b;. tIi. abore figue-.

DIt. H0PKUNCZN S ELECTRICITY MErEP.
(F.r xrc lh7giios ie g 349.)

At IN aloi a little curions tiut so sIpartanit a ei-uirt as LIaL
of errctv ant-teN' sitîilit havte recr.ived-con1 amarativel.y

sîeki -lL $--%lit attenation, wlialst aîuany oi Uhé otîîer - e-
taita ü! cleciric firgiaîing have breai overrîcîac-. l'erliapaý thiI'
dlrîand for seich apîtaraiue ias et prse, se lîmited LIait iltefi.
torx tsar" p'rHfrrred t., taraij ttiuiogiiis ara niais' jtteIicblo
dirs-ctiý,ta ; t.nt iha.' le.% ieha have *si the ni-alatîme l.ronght
liacir ini'.tise sKaîi tu tr-ar sillon tie iaaninlieiiti sirail, gloctt.

lm-s, %t-ctirt tire lea.ting î.ositomaa, lvlicit UIl Lilne lias arrived,

eshith shall iake electricity inieters a necessity. At varlous
titres, the iiieters of Edisona, Q. Vcraaoià.Boys, Caurteray, etc.,
have been illustrated,1 anîd we now prescrit to tire notice of aur
readers the instrumencit invented by Dr. Hopkinseiî. Thîis

gýelitiernan1e entasent poition ira the scientilic world is a ailli.
ciciat gîîaraitec that Uic0 subject lias received due and carefut
considt.ration at lais handa, aind tîat; the apparatus lias nlot
been constracted witlîoet a thorough knowledgo of require-
ilîents. Fig. 1 is a gezieral viev of tire meater, and figs. 2 and
4, for wlîiieli ave are indebted ta Messrs. Chîamberlaina & Ilook.

haiut, tire licensces and manîufacturera, showv tic dulails of ils
colistrifctioîî.

The inrUiod of working is as l'ollows :-One of the muai.
luisay, the pousitive, enterà at oile of the binding screws, às

vocaid arouind the cure ofthu electro-enagnet, forîiing the
solcntoid, f, anid leaves at tire other biîîdîîg screw. Ono biud.
aîîg suren as in conitact evith the franse of the nmachaino ; the
orlier as insulated train it. The shunt circuit, the current
whirl drives tlîo sinal dynio, is take front the negative

lent, elaters the maachinie by a siuali insulated binding scrtw
(îlot shiowîi), is carried ira scries round the neagnets aud arma-
ture of tire suiall dynîamo, and is attached to the insulateil
bar, h. So long as Il remains irasulated iL is clear tlîat no cur-
rent pcasses thîroch tire dynasie ; but if h is put in coîncection
witla the fraime of the miachîine a current passes, since the posi.
tire lead as also connected to the friant. Naw, as soon a cur-
rent passes round tie salenoid, (1 is drasvn dowit by the staag-
nette action, 9 talls withi it, and touchinig li, puts it into cou-
nection irais rte frarie. A currczat noir pasçes through the
dynamao; tice governor balls rotate with increasing sieed titi
their ccratriatîga force ie suflikcut, to overcoie tire iuagnetic
attraction of the solceoid, g tlien riscs agaîn, tho current
ccases tiraugli tic dynamo, tire apecd of tlie governor falls titi
d is agn drawn down by tho uuagnetic attraction, aîîd the
operation described is rcpcatcd. Now, it is clear that when a
suîall current as passing along tire main leads, e g, aviien but
few larup- are iii in use, the attractive powver cf tire soleîîoid
and its; trois stîl aie be sallaî; consequeaitly, a conîparatîvely
loir speed of tic govrrî.r balla will sutl'ico to ovcrcoune it. if,
lîou'cvcr, sîsally lamps are iu circuit, thre curreret will lie greater,
tlle attractioni strozàager, aud a lîigher spced of tlîe governar ne-
cesary to break coîitact. Vius iL is plain tbat tîcere is a rela.
larron beteveen the ciirrent strength passing alang the main
circuit auîd thîe sperd of the govcrnor. It înay be accu, fnrther,
tiiet tlîey arc îlîrcctly proporticîcal, the ane ta the otîcer, for
tire attraction of ar clectra-niagnet varies as the square of the
current round et, aîîd centrifugai force as the square of the
vrlv.'ity of ratation. lîcuce, iri tlie prescut case tlîe carrent
i tIit aian lcadsais î.rupoîaoal to tire average specd of tlîe

gaversior bala. Vuîs spccd as Indicutcd, 1-e thre usual Way
witli dials, and, in practicc, the machine is staudardiacd so as
ta rlegester amjpère heurs.

Tlt: range oi LIais lutter is only hneîted by te apeed of rota-
tion wliicl iet as îao-sîble or advesable ta iaipart ta the revolving
âaist. Thc inventor lias designed ai modification of tlte pre-

si-lit instrument ot %viicîi tie range woull be liractically un-
litnite.l, but et as vrry doubtful erlîctlier tîîis will bc called fur

-as its prie ivould lc lîîglicr, and iL as uiilucky that in practice
any accuracy mrater tîcan tiiet of gas-ineters unii ho found
werth payîeîg fo1r, ln the mantinle, owieig to inajrovcmcnts

aiii ecchanical detail, catir auccecding se t et instrument shows
an encreaicît range. At fîrst this a3 froru 1 ta 20. At lire-
seat Liîcy arc liroaducitg Lucters içhich hav* a range o-f at >cast
1 tu 3l0.

In practece, ard Arm ei consuanera psoint af rivew, the in-.
8îruient Is the following spccial adaiae. -

il.) kt is rca-d as a gais natter Ia road. No cectrical or cther
zscictatitic kuoawAedg.i is necessary ai order te- uaîdçrstaud its
regi.,trationa.

t2.) It as not mecrely casily understaod, but a consumer ean
teil at any limitent of tlie niglator day eshethcr lais haluse %vires
are aii orer, eniter by aioticing wviether thero as any maverrect,

of Ltii hised eslien aia tamps are in circuit, or by observing
whlîclitr, witli a giArda number ai lampa, a proper curremet as
twiîîg rrgisterced. Brera with an illuminant, ta which tIhe

ia;;Iuiic as ivull RCLvîaetomtml, as glas, tlîo consumer is oftcn Nsa
pli-ins wenc tice quartcrly bill ia lin -ýutcd. Vlais wonld b.
tiait asure tîmo case %xitla tlîe early use of ctectricity, anmd any.

thing ivlàiçch watt ciasble tic consumer ta judge frouas timec ta
unie illiat làs Ille anîoaniat lis .suqphy eril grea±ly tend te thse

mimootlaixeorlkîng of tîle underta1king.
ý3.ja Tle mc as, îuractmcally, ii.eîrnndeat af friction , no

clockwark is usrd in iL , and it reqoires na attention beyoesd
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sucis ns t izspector, et bisi quartcriy vieit, svssnld bu able tu
giVo it.

i3eforo ciosing tis notice, aniother important uiso of tic
eiectricity incter abould bc refermad ta. Jsist as cetro.deposi.
tien nirurds a mensanre of thse electric entrent iiowissg iii a cir-
cuit. so that; tihe carrent passing tiirougis a circuit of wvhicis
dcpositing cells formn a part is an exact ieasure uf the multai
depositcdl. This curreiit muter wiil bc fonind of value ta
clectro*platers in tiseir isusiiusss. Piacudl between tlic battery
(or dnmo) anid thse depositsssg v'at, or vuits, s!. wiii issdicate
(1) l;hither thse mroper aniounit of currenît is passing, anti,
tiserefore, v-ier tlic battery or dynamo, and tlie solutions arc
in good woskiig condition (2.)« Iy menus ut a prsmted table,
oivin g tihe o;~ mutiplier fe.r eauli .usseta1, tihe ceutru.ioister
is able ta translate tise readings of tise muter tutu tisu %%eights,
of the varions Muutais depu5ssted. At 1,rcsent thise lsetsotts
are cunsibersoine, and at tise best utitcertasîs, asnd ii tise cas.e ut
tie Moro expensivo Mutais, tihe loss ita occasiunaiiy great. Witis
the eiectricity muter tise meiresusent is at uncu easy aild
,sccurate.

PISE AND PHOSPHORUS.

A curions notion concerning fish diet is mideiy prevaint. It

Dogger Bank fishersîsen, wiio fecti on cod-fsii, sisust Lie iutti.
lectuai giants. I saleti fur tmuo mnstis in a sscisuner, tise
skipper, dtis mate, andi haif of tic crew ot wsicls isat for miasiy
years eaten cati-lish at every ineai. Tisey %vcre l'y is lie menu
remakabie for cerebral activity. sior aire Uit rcst ot tiscir clasj.

The popular faiiacy secins based on a stries afiutiez falla.
cies. lirst, that there is someting Çery spiritual In plias.
pliorus ; second, Usat phosphorus is a special anti exclubive
constituent of tic brain ; andti Uird, thint fisi contaitis more
piiospisorsis titan other foodti naterials.

Tefrtis mure inmaginiative nonîsense. Tise condt is a hail
trutis. rhosphiorns is a cosistit;sest (if ceiebral andi uther nerv-

about ceven per cent, of phiospîsorus, vteilu trasn smattcr cuis-
tains les tisais oite per cent.

The thirti tniiacy scms toie origimmatet i n tisat vers coin-
mois source of error- -iz., deluidesice oni nitre words. Fiýiies
are remarkabiy p)isospîsorescoxit -crgo, says tie nvord-slave,

Ithey nmust abonnas in îibosisiorus.
Tihe fact is tsat tise cisemical citaient namesi pisosphurus has

votiuing wisntever ta do trits tic phiosphiore.scenct. of fishes, aor
witis timat of thse nmultitude ci otiser phiosphosrescent assimals.

Tihe giow-worms (of wisich tisere arc Marty siiecie8 sn Eàiglauti
sIane) and tie numnerous insects insisded ieder tise genersil
naine of tire-tuies are brilliantly Phosphsorescent witlsout thse
aid of isiospsiormîs. Tite minute jriiy-like cruires tisat at
certain tumes rentier t crcst cf cvcr3 brcaking travu a bliaze of
light, anti marik tie course of porpoisus and bonettas teitis paie
rücket-Ile trails, ara -iniiîssais in w isu3e .uwi.usitiun jlsuaisltrus
i8 especinliy lackisg.

Tise true colnsectian tilet exista lictwters thse luiitosity ut
nîsospîsorus andi tisat of organic ;sisu.pisorestecnse ss% tîsat Lotih

asrc deiserdent on slow or lassgmsisld cisetisisal cusbsai.s.wifl
viviti combustion ia a snaicstatjsun ot intensse or %igu.ruus
cisemical cosabination. Oriinnry cunibustiois h a viguresss 'um-
Lunation of something nis u.%.gcià , tihe îiuîisueese0
phiospisorts is due ta a slow oxitiation of this ciensent, and it
is probable tisst tise uther ca.,es ct 1.isu.eî.iure3ccssc art due tus
tise slow oxidation of soumutiiing cisc.

B. Radzim.zewsk. are recent»y sssvestigmted this sic.,ani1
coucluties Chat the ishospisurencu ut urgani. 1budis. ib eu
duceti hy the actions of active oxygen in sikaline solution.
(Ozone is anotmur niaule for active ovgen.> lie detscribes twvo
kinds.of organic phsosphorescenit matitr, tise fsrst of whiicis coin-
tains lsydrcsmrbossss, anti the second slciy'eor 37is'd ide.
hyties wlisei truateti titii nikaies.

.tccordiiig to tisis, ail phosphorescence is a resut of slow
combustion, like iliat whicm îrodlîces animal lisat, or the ]lent-
ing of a tiamp hssystack or otiser heap of veSctaisic matter and
water.

b1s buet anti light are hoth due to intern.-i activities. ot mat-
ter, differing osly lu a nimaser anio2ous ta thse différence of
notions ot dtis air protiuccd by tise difféence of the vocalisa-
tion of Smsntiy antd Iatti, the mystery of Wilio'.the-M'isp, ot
ocCftnic rplssîiorescecsac, glow-worm lielit, &c., i3 no0 grater
tissu that of thse warmtis of aur own bodies

.iise asoinsaly ot pliosisisorescesit iigit is tisat it is accota.
panicdi %itis lia senssible- eicratiosi or tesapurature, whie oîdiu.
ssry comsotions, whieis it rsses ta tise piteis of effecting lamnes.
ssty, is accosismassieti tits intenîse lient.

Tsure isssst bue ais c.s.eistiai différensce butis -en tic wave.4 of
whsite iigit euîitted isy inscansuescenst Isiatissuin or witeisot
Carboui, anla those flou% tise glI-va.GsslîonsMm.

NOTES ON SASSA1FRAS-LEAVES.-Scic.)
(Boir Illsietratioss ec page 352.)

'I'ierv are tisre dlistincst ternis cf sassatras ]caves. Thse situ-
1tiust il uv.tt, vztryisg tu uisal aus. obuvate. A stconti forrm is
tlsrcc lubiJ, tîs. issjlsiusss rsssssssssg frons near t iidile aftie
tiper is.slt ut dtis lvis etige to t centre of tise binde. Tise

tisirdt t.rtis 1 is.la bttiet tise Unttre alla tltuee.labes sorts,
and lias bLut aise àide-.beti tise oliposite isaftif uftise icaf being

eatire.It .aifusIstetatre-btiea ceone y
tise iirib ta tise opposite hlai et an entiro anc of tise saune

sie Thsis forai mny bc very appropriatcly calieti ;the Il mit.
ten."

1lis tise study of tisese tsrec flormns, branches ot sassatras bave
beesi gathereti front a large nisimer of pinces tiseougi tise sur-
raunuisgi cosîntry. Soine ive been abtaineti froni tise vootis,
and otisers tront tise openo fieldi. Branches Nçcre cut tram thse
iargt-st trucs andt fs'uii tise snsaliebt, fromn vigarous trecs andi
those ut baluse gron Lt. 'reis hisusdreti and fsfty lenves mItre cx-
atsziîstid . andt ut tisese, fit-e lisndreti and tisirtenn were catira
fosur lissndreti anti fsfty-cigit, timree-lssbed , ansd scventy.nine,

usitteis foras:'
rî.s first leaves of sprsng ivere invariabisy catira, and a lobed

leaf as rareiy tonuniîtil tise fourti lest n'as passesl in coulat-
sssg frvin tise base ufthUe brandi tuvarti tit tip. NO reunar
ordue n'as discovereti. Il% cite case thse arranmnt was as
folioTs . tinre entire, four tiire-iobed, one ' mitten," nue
tlsre e bed, cie 'I mitteîs,* anc three-iobed, ue Il mitten,"
aile tisre-ioisud ; on allotser brandi, four catire, anc "mitten,"
fit-c t1sree-lubed, vite " mitten,- tisree tisre-iobed, tisre "'lit.
tus.- Tise lest es on sisurt apiurs et ulti trucs wcrc nearly ail
siill .sîsd Clstire , ilseis tise branches were sunsewiiat longer,
andi tise less-es ldrger, Usure acre vise or msort tisreo1ibd or

"nitten " lent-es ini tise middle et tise stesîs. A number of
brandies LAken train lo-g'a g ttre gave, tis foUowiulg

j a,rrgrgate ; entire Ieavus, scvcsity m ~ iittes," six ;three.
]ùbeti Il-at-es, Urec. A çigorous yoning auront gave tivemity-
set-en tiirce.iobed lest-es. one Il mitten i" near tie mitdle ot
tie Stein, andl nu entire leIcae. Assutier iîad tvre entira blaties
at tie bas, andtivelve tisrcc.lobed lest-es isove. A numbur
of tsese r.sjsidly-grumring youssg tracs togutiier gave tweuty.
seveis esîtira lent-es, tourteesi -' siittens," anti eighty.osie tisra.
lobeti le.-Ies.

Tise emmure all m-tl iaUe lxres art l% tise najority on iî1row-
iiroirk, frtrus, %%isile, esi tise vug asrouts, largur Uire-lobed

len-es iredunsinatc. Tie " miàttesi"- forai is mostly fant
ritis tihe cstire leavus. Tis tursa ot lest is jsrobabiy about

uqunllý di-ideti Ietvcea dise " riaglitlisassded " anti "iefthand-
cd ,' thugls, aftie number founi' tsevessty-îsihs), tisose witis
tise -~ Ltissitb - te tise ieft, ulsun lisld iwmth undur aide upward,
txccCtd tise utiser sort l'y hatit. About evcry tîmirteents
Ic..fls a I inttui," -a forsi not tounti mesitionet in tise iotan-

sua,à o tilt sassafras.
Tlsert: scenis tu br- nu urder in ti arrangemenit ot tise titre

turuis. susi tise brahsels. Li-avtb frum tise isuts wcre cxamined,
anmd ail of tise tire formes wrre fouai. Eacli kuad is distinct,
frouis a vCmý callh staLe , anai tiert la ne inication tsat, one
ever passcs lit tise utser. Na imterniediate formas have beun
fussssd. TUs% tei.siwi ut s tlisc t ortfrs ja very ath tise saine.
Tie à,% a aidesrb rsssssg tsgtsssuae tlrougis thse lest, anti a

strang lsteral veimi onl catis siti, wiili mils tram near tho base
îo auyomd lse Militile of tlm lent. Smnaler -elus lon tit
framnework et tise maîidde aut uppur parts oftie lest. The paer.
tsun et 1 ,arcudsItîiia .bsent. aii a lbed lenftsa Msidway isctweea

4«nisitteig"wiieoesd Y oe] and athe other clair. It

and tiaisrt-ntlv due ta a taso rou vreri o tise veins, and.a laclc ofta suiciimt ansoont atis eot si gtssaie. lu thse
frination cf Itaves tie sassafras is certainiy «'at loose esdms,"

but lu titis it is mot naee.
JFig. 1 linge 000 shows an entire sassafras-leaf ifig. 2, a tlmre-

Ilobeti leat, ansi fig. 3, a Il umitten." Fig. 4 shows thse yaung
I ecaf tu tirc~ ternis. AU! tise illustrations are drawn rtra
nature. BYRNa D. lifAxT.s1s
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througli B and BI ta B'. It will then have travetlcdb tht ti r.
TM£E MOVEMENVTS OF.THE EARTH' cunsterence of the circle CDXF but civilised people,. order

I.-Ardmrm t ofSd«ete get perfecrly chear notions about this measurement, and ta be
I-Afssursm ~f.Paaable ta tell each alther what particular measurexnent they bave.

IN proce tot deal with the application of the varions made ln tbis way, instcid of talking of a circuinference muercly,
ba ch f physicat science te the inveitigation of thosç

peisomena, w1ièh Utc btyond the tarth, risere is a' very large fecld
tais which te.» maire c*oice of a subject whicls wiil show, now
the application of one brandi of science, and now the applica.
tion oftanother, and bring ns, la thus way, sonsewbat nearer ta
the truths and the beauties which lie in the most distant reainis
of asace fior ail who will talce the trouble to look for tiien. But
pehaps it may be more desirable te select that part of thc sut>.
jeft whlch, so ta speair, lies nearer home, and endeavour te

oituihow, by niess of thc application cf principles, and
ma sdanak instrumenta whieh are gesseralty tamiliar, and F

which at ail events are of daily use, thc varions movezesents
with which car planet is endowed may be studied, Dot ossly w4ith
reference te Uic phenomena themielves, but with refèrence alsn 8
te the causes whieh lie ait the bottom eof theni.A

The varions branches of knowledge which will have te bc
drawn upon in furnithing Uic materials neýcessary for tisis înquîry
were rualy started long before it wias iý.sagined that the eazth
bail sany, movements at al; but still, on theg wholc, the grawth E
of the knowledge o! its movements has been sa bcautifully con- F i,,.. s.-U,e of , two.t'oot rulte erptan angular aieaîiureaaent. With the
t.inuous, that we cannot do better now than considez !birtoricallv i".î & ai rct, thc moveiment or tht citer t0 a,# a' asd a gives us 4s%.
Uic way la which those selaences have grown up, which cnal i' a~ nd i8o.
te maire certain mcasurensentf, ana te get nul car rectly ce-rtamn
quantities, which must nece!sarily lie ait the hattoni of an>' %ouid 1andc.f certain rough divisions of it, have divided alleirclcs into36o
knowledge. parts called dcgrce, c;dsay tâtait the travelling part », of the

Wharparicuar hing dowc van te neaure Itlias~ rde as ras'elled through flot a quarster, or a hal! circamference,
What ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u throua gng ow %attamaueI ab e go andl iSo degrees respectively.

already said th*t >hen the sciences tu which aitentua udti hare j'Why are these: nieisurements of space requircd? For the
te be calLed lister uan were founded, vcry fe, peup!ç on thi. iewn tbai tshen we are decallig wath Uic hcaverdy bodies and
planet knev that jr nsoved rit ail, but il . a..sm gena. , i iýj.î.w ,rcsckin;,: uleine the position cf any abject, two facts at lesta

Uiathecathdosnioe. twiI beouiouh % aerta' .e,.e .e rtc1 oircd tu ie kuown before ita exact position cain be deter-
the earth nioves or net (and that nsay bac cnr;s.k:c rau.. Qt atiîned. Ass observer going out at night upen an extended plains
question), if we wish te forin a basi. for u& .àdgiirnL.4n any , would sec "ome celestial bodies near where thetcartir meets the
dirsetion, we must be able te meature tinte and spÀce. lit has sky ail round, which is callcd the circle of the horizon, and hie
bcen, weli saisi tbst "«time azud sp3ce arc het n,lds in inight happen te ste another body exactly overhead, in what as
whieh phenomena are ca, ; " for when àî is dc .red tu ga:.n any calied the zenith. In passing trin this zenith te Uic horizon it
useful knowledge cenceraing any fact, the relation which it wvill lac obvious iluat a quarteraof a circuinference is traversed (se
beas te thse tbinçi aroued it, aud the time of itt occurrence eaust ' -Fig. 2). That distance nsay therefore be dividcd inte o.
be known, and that is the oely thing an astronorner tries ta do
when he la invcstigatieg ihat portion et bis subject te wbich we
must fiast tura oui attention. Weswill begin then by considering 1 Z
those measircaents cf space wbicis are of !lie fir3t importance 8 LGIS
te Uic astronenser. 1 do net litre refer te the ordiîîary faseiliai
measurement cf inches, yards, and sues, but ta the met!snrerunent .

ot angles, and it will ha eli te get a good no,. ion of ibis arîgular/4
measmtmeut as 30cm as mossble.

There la no. special necessity for dividing the circlc lîtt36o parts, but the greatest uîber cf people lias e n that
division, aud it is still continued te a donc %hen the .HLI.
Clainese began te nsake circILs they diide lienai, nut intoCA
360 parts, but into. 36SI. Now there was a grenu advantzge, I 's .- b!esurn: e ratitudea.
and a great dsadvrantagc about tint. The advantage was that
titis number cf divisions ln the Chinese dircle was the sanie as Si 'italy ;n paiing fran: the castere horizon te the western
the nuniber rif days in the year; the disad-jantage %c hait thry ox.o ala rircumference is travelled o-rer. Thtis distance
were net dealieg with wbole nunstare-, and their 365.1 was flot i:heeto- t, divided into z of it rgular measarlement la tie
auch a convenient number ta have and quarter, and sa an, as is sanie way ta: the hal( of the circumrference traversesI by the
36o. lu quite recent tianes it bas been suggested -ha- 400 parts Itravelling rtc!.Y ab divided into &We.
should ha talcci instead cf 36o, but Usai is à suggcst-..ra wic Nraw si tt cas& tac acertaincd of aey body tiat it is czactly lu
up ta the preseait :imc bas net been actedl upon. 1 -it 2caffl, the pc.sition et tbat ant body bas been definitely

Wchbaie thenannangle decflued iLsthe inclinzationof tvo straigit é tz-ted for -bc particular timea ms bich tic cibservationlis made.
fines starfing train a centre; if wc get one cf these lines ira- But caiîa'id.r the case of anortier body not in thi zenith.
vtrsçin an tire circurrifèrence, the other rcsaining mat rest, tht S-rc!z !c teoeAB .e i.2,psigf
travelling Uint iili bave travcrsceL 36C ; %chv ra i ar.c hc*. iottotAB<e i.2,psigta

'e av vatisca1ta th, .î.ct tbc oubject, Pmd the altier, Ac, passing frosi
a right angle when oofthe Uines bas latte separa-teal fron hlc$c.%rrticIor.zr, ilncl= s n angle cf 4Sý Ilis;
nîher throngi a quart?:- of a cir-cuosfcren.ce-.th-at is, W0. Tis Es an4'te ', '_%j .l t;t qar's Zaltai.tidi. But te Say simîPiY that Uic
the lundamental ideat cf angulgr m-msurcir.ent, tic anly me1asuld- 'itît -dc - a *Ls1 aur ta net sualicieetly define lits positioni.
ment cf space with vwhich 've shail have te dcal at pregent. î.cî ,i 'Is-! cî:aagîr. hiniNeuf te baz standing in the Albert

Foai instance. if a littlt ivary ruts: bc opened, Ilsi two lizit. He. râ -%' t!a.t he ntay lmsai) ansd ste rmas of panes of
parts becosîa inclissed te eàch otber, and incloec wbst is sa i4ourcnctwr uuîgaround tt isialiat diflremt
Ltxown as an angle. lisat angle w.ay*bc made large 0' I cih ,av h br i avas oie c ssy aiu
$malt by opeeiîîg and closing the two parts, A and slft strie Of rnmatîtsraicdvertically froue 11ssr te rouf.
Fi-*g 1) of the ride. Suppos- thit rte te bc shtut, the point Ona New- suppo>e à: were ulesîrcd t0 deline the position of aity one
Which it tumîbeking in the centre oi tic circit, Ci) E , and Ipane of gla-sscr picce off nuamntation in aayoeof thce hori.
thtat, whilst A resales at reat, B s lenade te trxvel succestivday j zîit or v-ertical. r.uws. Jr is ovjotis that ta fay cf any passe et

l'Rtp of tuteste %oritdMen i, 3ata emRoyal Sawolor.s *" o-sste lesel that it is at a cerisin heigitabove tise loor will
ay J. Norma LeÈe. t.k.j e srsqý ce, foi ail riý_ paties uf glass in that row are at theau
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Veîevition. In like nianner in defining the position ofi ny on e into which circles are divided are ench subdivided, first ito
piece of ornainentation in thse vertical series it juiI îîot t.e suffi- 6o minutes, and each of tl'ese again into 6lo seconds, thse one.
cient to say that it is at a certain angular distance fi .m any on.e third, of a degree ta wliich Ilipparchui attaineti say be called
point, sa> a door, because ail the pieces in the saine roi% are at 20 minutes of arc.
this angular distance front the door. But if these two nîctliods Passing front bis tinte ta the middle ages, a most interesting
cf stating position be ccmbined, if thse height above tise groîinid instrument then in use dlaims, attention. Fig. 4 is a copy of a

ais weU as thse angular ditance from, the door be given, then a I photagraph of the instrument.
detinite statemntt may be maude botis of thse position of the paneo TUi mode!, frein which the photograph bas been talcen, is an
cf glass andi the piece of ornamentation. Similar>' with the exact cop>' cf an instrattent macle h y one cf thimost industricus
stars. Imagine a horizontal circle paçsing frain i orth te soutis, astronomers that ever lived, Tycho Birahe, and shows how, evett
and thence ta nortis again. A lne front the zenith throught any in tise vcry beginning cf tl'is observationar science, mnen gat at a
body will cut thiî circle nt soute anc point, and tise nuniber of vcy admirale a cf making their observations, considering
'degrees included betwecn that point and thse nortis peint wilI give thet -ea.s th.> ha' at their ,dispoad. First there was in this
tis atigular distance frein the nord, point, or, as it is ca-lIed, tise -ntrument a qudrn cfac*l scFg 4,wahsre h

azimutbt. Tise whole cf an imaginary line -of badhes cxtending pups uta eU as a whele virole. Cazabineti with titis wul
froin the zenith te the horizon wilt have the saine azimuth. (sec an arrangement somewhat reseinbling the "sigits> on a maodern
Fig. 3). In thse saine way tee may imagineji whole ring cf bodies rifle. Remember titis was befare the days of telescopes. So

they starteti with these sigta and a litule pinhole, that tlscy
might take a shot, as it were, at a heavenly body', putting the
eye near the pinhole, andi seing the hcavenly body in a lime. wits
thie front sight. Then the instrument wau provided with a

~ ,.\plunîbline ta show the vertical. This plumbline was so an-
rangeai that wheit the sight lay alatîg it, a bcdy' in» he zenith
wantd be observcd, anti an angle of go' altitude recorded. 'With
the instrument thus set, any sàaller altitude coula be read alang
the quadrant, accordins t0 the position of the lise of Siglt

........« ---- -passing through the eye, the centre cf the quadrant, and the
- j place cf the heavenl>' body'.

-. *..-To get azimuth îhey used a horizontal cincle, skown at the
Ibase, also divided into degrees andi provideti with a pointer.

Fic. 3 -S:arsnitb equal altitudes and star' îith etia azmujs B>' sweeping the instrument round until the ,.zimuth was sncb
that the body was seen through thse pinkoleý, ani fic altitude

at tite saute height above the horizon, having the saine altitude j as such that it was seen in a lime with the front sigbts tht>'
<sec Fig. 3), but a particcilar altitude andi a panticular aziuuti f ixeti its position, as well as that instrument enabîcti it te
can be true of orily one of tInsse bodies. It za in this way, then, be donc. Snppasing that their circles were propcrly dividcd, it
by a statenient of thse altitude and nuimutit, that the pjE:ition of a kt as quitteas> todetenaine a divison as srnal as thse quarte. of
star or other celestial body can be indicated witli reference te a degnee Thtis would put 'Tycho Brahe in oni>' a little botter
any cnt panticulai pae o observation a-ad an>' one p3artictc'-ar position than Hipparehus. 'That is ta sa>', fromi the tinie of tbt
instant cf tinie. paeIGreelus until about the iitile cf the fiftcenth century the ci!>

It is by thus dealing with tItis aular niacsrement thzt the ativance made with tItis angultir imernent, was that areadin<
exact posistons, of thc lieavenly boces have been dctermined. of one.uhird was improveti into a reading of ont-fondit cf a

degree.
lAnother notable improvement and ativance towands a fimer
anai morc accurate neasirentent wau rmade b>' Digges. He
intediced the diagonal avale, the priticiple cf wÉh is. sisown in

1~imiiii.iI.iiim I ''l. 5. The arrangement consists cf a namber of cencentric

circlcs, in this case mine. The distance betueca the divisions or
the nner clci 3*,Frotn cd cf. ibese divisions diagonal

Unes aie drawn te the enter circle ii s"d X Matnuer that the
1*C - :tycho ltrahC's alt;itude àrd.'n:u îqcvcnect. .diagocnal cutting1 the firat Cincle at OP cuLs the Rinth CiMde At Y.

lia utrgthe first circle lit 3 cuts the oo«er cireit at 6. Se
Thtis paot lias leen discussed *at s~rm 1ci;ýb, t'ccume in t tiththcole sga in Cn4rte

makig a hiscrial crt,-v t wil le ai, *-e goivh o fitm ce on tise inner cirele te 37 oi the ue.1 ponr
iliat petrticular knwêIe&!Zc cf which mic Ssah c>)nie te st<akc, bas l'cots the scale at the for=e point, au observation of d' wi I bavel,cen the grauti ç:f CAait of etiîg finer ari finer in bcen made; if it cuis at the latte: point, au bbuez*ticnof Sewill
iittuigua misr ci:n.* 0g b]a ktfe the t!-ne of the chti have been made. But it may eut the scale it some intermediate

GreksHiparhie cte th mst mimntof nc.--. c)-point. Suppose it faiso te ith ofte ie Concentrec
'envers, even in bis day cauld def ne the pc.iten. cf a beaveni>' circles, then the valute of the observiition will be 718th cf 3*.

Ibcdy' to wi;lîin ene-third of a degree. Sinct these 36e degrees IShould the pointer f&U hal way between anti J, the reading
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wil be 4.8tha of 3 Ô So with the other intermediate points.
Ili tis way, then, Digges enabledl a much grenter accuracy tu
be attaineï in th!% cire e rcading.

TIse next great improvPinent lifter that of Diggvs was one
mettie by M. Vernier, a Frenchrnan, who, in about the ye-ar
1631, iîîvented the instrunîsît wiîich bears bis maile. The
foîîowing is the arrangemen~t. Let the scale ou, which the
nieasurensenta arc masde be divided into a number of parts.
Take a second seille calicd the vernier, .shortcr tisan tho first by
the leîîgth of one of its divisions, aîsd make the number of
divisions in thjs vernier equal to tho nuniber of divisionîs in
the scalle. Then eacia of thse divisions of tise vernier, wiil bo
les@ than ench of the parts of the seille, liv a fraction liavinig
one for its; numerator, and tho niumber of divisions ini thescalle
or vernier respectively for itq denorninator. 'rus, if the Dm
ber of divisions bo ten tace Fig. 6, page 348,) and the vernier
equai in length te niine of suds partsý lias also tceu divisions,
each of these divisions will bu sisorter by 1.lOth, than eaciî of
the parts of the seille. If the nuniherof divisions boseventeen
(see Fig. 8) tihe different parts of the vernier teili bie lesâ by
1-17th tian eazi of tise divisions of tise scale. Se O~isen tIsa
noinber of divisions is tiîirty (see Fig. 9), the parts of the ver.
nier will b. less by 1.30tla tla tise divisions cf thse scale. Tihe
arrangement, howrever, is flot iimited te straiglit sentes. It
may also bu uaed for the deternîinsstion of snsail fractions of
degreas on a circle. Fig. 10 represents a vernier giving tentbs
cf degres on a circle. It îieed hardly bu said that the vernier

nayb tconstructed ta give readinga upon the inDer as wcll as
the enter edgu cf the graduation.

lui using the vernier the observer looks along it until bue
meets a coincidence, that is for a point whcre one of the divi-
sions on the scale ceincides with a divisin on the vernier. if
this occurs at thse eighth division, then tise observation is some
whoie number, and 8-10ths, S.I7th, or 8.30ths, according as
the seille nsed in divided into ten, seveîîteeîî, or thirty parts.
In Fig. 7 the coïncidence occurs at the third division ; the
reading in that case would be sosnc wbole nuniber and 3-1ltu.

To thse instrument cf Tycho Braie, then, the vernier, wbich
cal, tieî aqdaptdq to it, h&4s iow been addeis. Of cour.,e by tasissg
division unougis tbu*me&%urenjents may bie made as fine as pos-
sible. A vernser oif 100 divisions may replace the vernier cf
10, or 17, or of 30 divisions. Seventeen have been chosea ta
show that tisa princîplu l net limited to tentha. Any number
cf dirisionq snay b. taken. A very fille degree cf accnracy
cati be attained then in angular mneasorement, owing te the
introduction cf the verniier, and that se why there in what la

1 'ractically a vernier upon almost every measuriog instrumtap
1 i every workslsop and laboratory. The question next arises
whetbur with the introduction of the vernier the limit of se-
curacy han been reaciied, or wisether it b.e possible ta go beyond
titis. A negative reply znay bu mnade te riais question. The
limuit of accuracy bas not here been reached. In order ta get
more accnracy in thîs angular niessurement, it is only necessary
ta add soule branch of plvstical science tu those guonietrical
considerations by muas of whicb circles have been no flsseiy
divided. The astronemer calts certain portions out cf thse
science c0op£is ansi uses thein for hi% puypofte. it is perfectly
chear that tise reason a linit is reached, with an arrangement
cf the nature cf rthe vernies is, chat at least tue divisions getaso
smail that the eyc canuot distinguisit them, so that optical
pninciples have te b. appealcd to ta increase the poecr cf tise
eye.

Before discusing this question of whetber it bu possible ta
select nonme prinicipal cf cptics, by the application cf wliicii the
power cf the eye nîay bc increasued, it will bie well te consider
il wbat it in tisat tisat puower consista. Fig. il wili gsve a
roogha notion cf tisose parts %-hch apecîaily relate te this unatter.
First coine" thse curved surface Cii, the cornes, and next A~q,
the saui autefiorchamber wlsich centaine thse aqtieeu- humour.
Beiiiid tisis counes, Ir, the iris, which limuits the ainanout cf
liglît entering the eye, titis heing imunediately succeeded by
Cry, thae crystalline telle. Tieil cornes the large posterior
chausser of thse cye wiiich contains tbe vitreous liumour.
Beliind tis tise optic nerve eotera tise eyeball, expanding it-
self !ite the delicate layeT of nervous eletueuts, Rf, w)sick unes
the muner surface of tise vitreous cavity.

When any object is leen by the cyp, tise raye cf light
emanating frous that body, impinensn tiret ripou the cnrved
coriial surface, have ta passacccaaively tbrougs Af , Cry, aîîd
VPl, belote tisey CRU effcct the nervoils retinal elementa and
cause tise sensation cf light. ln paaming througs tise portions
of tis e ye, the raya of light are deait with in a pýeeahiar mari-
mer, especiaily perbaps by tise csystaliine !ens, rua are brougist

togtter ta forost what is calied an image on tise retina. This
image influences tise nervous cîcunents of wlîîch tise retins is

coui o1" d in snch a 'vay, thtt a soit of telegraus in sent te, the
braiîî tiironuglt tIse optie uierve, and thse brasin becotîses conscions
cf iîaviîîg suil sometbing, tIse isartictîlar ob)jet sen beiuîg in-
cInded in tise inessage.

ELECT1LLCITY AND MAGINETISM.
8iv PROF. %V. t5&iiNETT.

Nosvton's third lsîw of motion is as follows:
L.tw. III. Action aund raciion (ire eqzua and opposite.

In tho first intorpretation Newton -ives of this law
lie points ont that whcnever ono body presses or pulle,
attracts or repols, another, iL is prcsscdl or pulled, at-

trtelor repulled by theu scond bndy ;vitl a forciù
cxnctly equal te that whvlichi itself exerte, se that forces
ulways corne into existence in pairs, cach pair consist-
in- of two equal anti opposite forces, or an action and
an equal and contrary reaction. Action and reaction
together constitute n stress, and Lie forces themselves
xnay be iugarded siuuply as aspects of the stress. It ia,
howevcr, often convenient te abstract oue of the forces,
together ivith the part of the systcos on which IL acte,
and te omit tie consideration of Lhe other force or
opposite aspect of the stress. Tiis, wr; may consider
tise effect of the sun's attraction on the earth's motion
witlout taking jute accourit the equal and opposite at-
traction excrted b>' titi earth upon the sun, aud the
consequeut disturbance of that body.

Iu \'onLos second iuterptetation of the third law
of motion lie states the principle of the conservation
of energy, se far as it could b. stated before the fate
of the work doue against friction and other similar
forces wae known.

DEt'. Thse energy of a system le its capacity for
doing work, and je meaured by the number of units
of work it je capable of perfortuing in paaeing froin its
cxisting etate into soine standard condition.

A meclianicai system, nsy possess energy lu virtue
of (1) its configuration, or the relative positions of iLs
parts, or (2) cf the relative motions of its parts.

The enerýgy possessed by a syatem lu virtue cf the
relative positions of its parts is called its votential
euîergy. The euergy 'whie'a iL possessee in virtue of
the relative motions of its parte le called its kirsctic
euaerg3/.

Thse work doue by a falliug sveight or a bent spring
le due to tic potential enorgy cf the caith and weiglst
or cf thicelastie spring, while tie work doue b>' a cau-
non shot on its target le due te the kinetie: energy cf
the systemi cousistiug of the earth ana target and the
cannon shot moving relatively te them.

Tise principle of the conservation cf energy wus
etated by 'Maxwell as follows:

Tlie total cncrgy of a systemt is a qu.vutitil ichi cli cun
neither b. incrcasei ubor diiinisitd biy «a>'y actions be-
licecit thse paris of the syçtcm, tleouge il »uay transform-
eil iudo «i of tise .trn of ili-Jt energ!l is sueceptible.

Wheu 'work le doue anainet forces which, likec gra-
vity, are independeut cf the motion of the moving
body on equivaleut amount cf potential cneu-gy je pro-
duced.

MVen 'work is doue againet forces which, like fric-
tion, are reveraed lu direction as soon as thse direction
cf motion cf the moving body la revereed, an amount
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of heat is generally preduced which Joule proved to
be nlwvsy8 equivalent to the work so done.

Whou work is doue in producing motion in a body
an equivalent amnount of kinetic enerýq, is produced.

Thus, in the most gencral case, if an agent do work
upon a mechanicai sy8tein, some of the work done
lis its equivalent in potential energy, some in heat,
and some in kinetie enorgy devoloped in the systein.

Ilcat is in rcality a form of kinctie oncrgy, but it i8
due to the niotions of molocules, and net of tangible
bodies.

DEF. Thu unit of hecat ic tho amount cf lîcet re-
quired to raise the unit mass of water froin 0 '> C to
1l c.

Joule showed that the auxount of ivork whichi. if
entirely convcrtcd into lieit, would raise 1 lb. cf water
frei 0 0 C te 1I 0 wasq 1,390 foot pounds.

Ience the anieunt of wvork wvhich, if entirely con-
verted iute li-ai, wouild maise one gramme of ivater
frein 0 1 U tu 10~ C is about 42,000,000 ergs. Tis is
called the inechanical equivaient of bocat.

If a glass Ted be rubbed with silk and then breuglit
near to a pith bail suspended by a silk (insulating)
cord, the bail will be attractcd, and ding to the rod,'but after remnaining in contact with the glass rod for
some turne it will be repelled by it.

If a stick cf sealing wax be riibbcd with flannel and
breuglit near te a second similarly suspeuded pith bal
tlîe saine plienoinena will be observcd.

If the excited sealing wvax be breught near the bal
whicli bas bean in contact with the g-lass, it -%vill attract
the baIl, and the glass red will attract the baIl which
bas been in contact witlî and is repelled by the sealin-
-%az. Aise tlîe two balse will attract ene anether.

Froni these experiments we infer that there are twe
kinds cf electrificatien, and that bodies simiiarly elec-
trified repel,w~hile bediesdissirnilatly eleetrifted attrute
one another. The electrification preduced upen the
glass red is called vitrcýus er positive electrification;
that upon the sealing wax is called resineus or negative
electrifîcation.

The Jaw accerding te whvichl the repulsion or attrac-
tion between two electrified bodies varies wiîli the
distance between theni iras investigated by Coulomb
and by Cavendish. The apparatus employed by
Coulomb je known as the torsion balance. In it the
repul8ion betweeu twe clectrified balle is balanced by
the torsion cf a wvire fremn which eue cf the balls is
suspended at the end cf a shellac red. The ainount
of twist iwhich mnuet be given te the wire in order te
retain the 8uspended bail at a given distance frein the
fixed bal! is observed for different given distances, and
since the torsicual ceuple je proportionstl, te the angle
through Nyhicb. the '-dra las been twesd the forces
betwetin the balle at different distances can be coin-
pared. Prein these experiments it appears that the
force varies iinversely as the square of the distance be-
tween the eiectrified bedies, provided that the bodies
are amali in compaxison with the distance between
tbem.

Cavendish verified the maine law by ehewing that
there is ne electrification en any ceuductor in contact
wvith Lihe interior of a clesed. hollow ccnducting sphere,
hcwever atrongly the aphere itself nîay be electrified.
The accuracy of Luis result admits cf being teeted with
very grat, delicacy, as modern instruments are capable

of doteeting the nîillionth part cf the charge wiiich
rÀnay conveniently be ceminunîcated tu the apparate,
axîd it can be demonstrated that if the lsw cf electrical
action differed very slightly frein that of tlîe inverse
square the interior of the conductor wouid be electrified
iu the saine manuer as outside or in the opposite way.
Ronce the fact that a bedy Nvliiclî is made te touci the
interior ef a closed liollow cenducter becomes entirely
discharged, however strougly tlîe conductor iteif may
be electrified, may be rcgarcied as the higliest evidence
in faveur of the foundarnentai iaw cf electrical action.
This Iaw may be thua stated:

B3odies &imni1arlij electrified repel, anid bodies dis.
8imilarly e1ectrijled adru ci one another, wilhi forces
ichich are directly proportional to Uie produets of the
charges, anid inverscly proportional to the square of the
distances beliceen thetit.

The attraction or repulsion nxisting between electri-
fied bedies furnisi a nxethod cf cemparing, and thora-
fore cf measuring, quantities cf ekcntricity.

DEP. The unit of electricity is that quantity of
positive electricity ichielî, acting TIIIOUG11 maI f4j10 an
equal quantity ai unit distance repels il ivith, the unit
of force.

lience the unit of electricity is that quantity cf
electrîcity which acting threugh air upon an equal
quantity at the distance cf a ceutimetre repels it with a
force of oue dyne.

If two balls, eacli cf eue gramme, be suspended froni
the samne point by silk fibres, each 490.5 centimetres in
iength, the force required te pull eacli bail Lhrough
.5 cm. is eue dyne, se that the repulsion which mnuet
exiat batween the balle in order te cause their centres
te separate to a distance cf eue oentinietre apart is equal
te one dyne. Hence if the balle be charged with equal
quantities of electricity, aud the charge of each be
vatied until the centres of the Wa ate separated by
eue centimetre, then the charge upon eaeh bail wiUl be
the electrestatic nuit of electricity.

If au insuiatad conductor be brouglit near te a sphere
chargea positiveiy the end of the conductor which is
near te the charged body will be found te be negatively
electrified, while the other end wiii have required à
charge aimilar te that on the sphere, a certain lino upen
the cenductor (not far frein the centre, but nearer te
tue sphere) remaining uncharg 'd.Ths ne ih
separates the positive frein the negative portion cf the
cenductor, is called the neutral Uine, aud the whole
phenomnenon is an example cf eleciric induction.

If the conducter be teuched, or in any other way
placed in communication 'with the earth while it is
stilI under the influence cf Lthe positively electrified
epheres, the couductor will be feund te be negatively
electrified all over its surface, thô lciiaiu how-
ever, being very much etrouger near the sphere than at
Ltas ether sud, but the distrition cf electricity on the
couducter being preciseiy the samu wlitther iLbe touched
at eue end er the ether. The ceuductor is now nid to
be electrified by induction, aud if iL ba again insulste,
and remcved frem Lths neighbeurhoed cf the sphere, it
will be found te posses a free negative charge.

If a plate cf metal b. piaced on an insulatiug sup.
port, aud a shoet cf wammn auni Jy b.rwn paper be laid
upen iL and thon atruek with a cam.'s skin, cr pies. cf
flaunel, 'while Lthe metal plate i touched with the
finger, and if t'ho finger be thon renxoved, and after-
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FiG. ç.-Applcation of vemier to circle reading to one*ttntli ara degree.

lii 111. 1 T

FIG;. 7.-Vernier shown in i. 6 reading to thrac.tents.

FIG. S.-Venaier reading to sec4ntftnthi.

FIG. za.-ApPiatiOn Of ýeu t,, circle rcadicg to ten secorst of arc.

FIG;. xa.-Horzowt cdonofbauroixaeyçe.

from Wcatwood.) at 10.
(COPWo

Fig. S.-Tïp of I3OG's tangue, nderide uppormo.t (Drawn frona.
propiiration in Canada baletm by.Ifru SlacIc.) x< M0.
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avards the btown paper, theu mutai plate ivil1 bu found
to bu strovgiy clectrified, its charge being positive.
M7 en the broivit papor is struelk it beconies negativeiy

eeetîified, sud attracts positive electricity frona thu
carth, trough thu linger into the mutai plate. On ru-
moving the finger suid thon raisiuug tlic bruavn papur

ithe plate is loft cliarged with pos.itivoe oectrîcity, and
tlîure is no negative electrification in the neighibourliood
to intterfere 'vitî the freedoixi of the charge. Thtis
appftratits may ho ruetrdcd ns a simpio fori of ceutro-
piorits.

The electrepliortia consists essentiaily of a plate of
ebonitu, or of somie resinous inateriai, avhici is placed
upon a mutalIl "sole."~ A bras-s carrier piste, fuaruished
wvitl an insulating hiandie, can bo placed on thu dîek
of ubonite, %vlitn it nearly covers if. rTho ebonite is
first eicctrified (negativoly) by rubbing if with a cat's
ekin or fex's bruelu, the soie bein- in communication
wvith the cartlî duriîîg the operatien. The carrier plate

sdiuplaced on tlic ehustite. Althougl he brtss
plate rests on the elionitu die it only touches et %, few
peints, and f lie ehonîte being an excellent insulator, the
eicctricity is unabie toi pass front the ebonitu to the
carrier piste. Ilence the carrier plate becomes electri-
fied positiveiy on its lowtr surface, and acqîtires e frue
negative chiarge on ifs uppur surface. A counection is
10w muade butweun the carrier plate and the earth,1 or
betaveen the carrier plate and the mutai sole, whcn the
frce negative electrifitcation leaves ftue carrier plate,
whichi thon possesses only the IIbound« positive charge
on ifs lower surface. TIhe carrier plate is tien removcd
frona the ebouite, %whenl its positive charge becomnes

jfree, and mxay bo eniployed for clîarging Leyden jars,
or for otiier purposes. The energy of the charge jede
rivcd frein thte aork donc in removing the carrier plate
front tlte ebonite, during %vhich eperatian the attraction
of the positively eletrified plate and the negatively
electrified ebeuitu l=a te bui oercemu, in addition t'O
flie aeiglut of the carrier plate. Iu ]?hillips' electro-
jplions thte cennection betwcoen the carrier plate and
tlie sole is madc' autornstically by a smali brase pin,
whiclî passes tîtrougu the ubonite f0 ifs uppor surface,
and je connectedl witlu the sole.

An ordinary electrephorus enu b nmade to furnielu
negative eiecfricity te a cenduetor by bringing the con-
duicter into communication -iitli the carrier plate im-
mcdiafuly after placilug' it upon the ebunitu. Pllips'
electrepliorus cannot,eof course, lie used in this %wav.

The chief use of thu sole is te dixeinîsh the fcnduucy
of the ne'-ative electrification of the ebonite te escape
info thc air. The sole avhen in contact with the eartlî
becomes positively electrified by induction, and the
nc<'yative eicctriticatien on te ebonito prevents the latter
front escapung into the air te the saine uxtent ns it
otllwrwiae -'Vould. w\hen the P.arrierf plate is placed on
time ebonite and fouclîed most of the positive eiectricity
leavue the sole and cernes inte the carritr plate,
hecause the latter is se nucli nearer te the upper
surface of thoe bunite thon the sole ie. On raisin- te
carrier plate wifii its charge positive elecfricity returns
into the sole frem thu uarth. Durxng the lifting of te
carrier piste the sole nmust bu in connection with the

Ieartlî, othenvise the sole becemes inefficient. The
action of the ulectrephorus xvili bu berit understood affer

1 masturing- the ceonception of olctric potential.

The phenomenon of induction abovu describcd ux-

0n)~ X'tv i wi.s. - Apropos of tile agu of yew% trees, it i.s
btatci in Il Cliaiber's Iniformationî " fili; Il yoivs are beliOved
to be flie niost azicient plaiited trecs in Great J3ritain, anid no
dolibt cati exist that ticre are itudivîduals lit the specied lu
Eigiaud as nid as tile introduction of Chirstiaiity, and tilere
is every reason to béeive very tneli cier. It is tilo opinion
of l)ecandolie that, of ail Eutropeaiî trees, the ycwv is finat whiclî
attaiiis tut grcatcst age. Tite followîilg are soute of file mûre
remark.îble British specimeus to which the attention of the
curtons lias been dirccted. Those of tie aiicieiit Abbey of
Foutitains, near ioii, in Yorkshire, wvhicli 3ews were Weil
knowîî aR early as 1155. 1>enliatit says, tijat in 1770 there
wore 1,214 fines ii <hamseter, aud ceîisequeiitiy, according ta
Decandolie's inethol of compuitation, were more than twelve
centuries nid. Those of the chnreiiyard of Crowhiurst, in Sur-
rey, on Eveiyn's autherity, iveo 1,2S7 fines in diameter.
There arc two rcnîarkîhile yews stili in the saine cortictery,
and if tiey ho the saine that Evelyn refers to, they must ho
fourteon centuries anîd a Itaif oId. The y-e% trec in Fortingal,
inu lertli8shire, mentioned hy Nattnt iii 1770, hadl a diameter
of 2,5S8 lines, and consequently we ieust reckon it nt fromn
twaiity six ta twveity seveii ceturies oid. The yew of Bra-
boumn churchyard, in lient, is saîd to have attaîined the age of
3,Ou0 years. Tiiat at Iledsor, iu liucks, iiowever, surpasses ail
others iii magnitude and auitîquîty, meastiriig aboya 27 ftý in,
disîneter ; titus indtcatiifile tenorminîs lige ai 3,240 years.

A '.LEN KIND OF ~ GUtO Dn-l il hils efforts to
discover a newv kind of gttnlîoîvder that shotild possess more
powver tiian the ordîinary powdcr, without the diiogerous pire-

<erties of the nitru.co&îm)outîds like dyniamite snd taat, cias,
fond tiîat the best restilts were obtaiîîed wvitlu a mixture of
sait- peter, chlorate of pota.li, and a soiid hydrocarbon.

The noiw iowder îs madle by mixlig fiueiy ptilverized sait.

1111te0r, chlorate of potash, sud coal tar pitcb witii eongli benzol
ýrOi ceai tar) tu make a plistic liste or dotigh. Tihis ls formed
into flat cakes hy prt.ming il int monldq, and the benizol
aliowed to evaporatc. The cakes arc tliet crauulated like auy
other gupowder. Like ordiîiary p)owder, tie grains are irre-
gular sud cati bu made of auY desired size. Its specltie gravity
is 0.9, or a little miore, agreiîig witiî conaiton gîtnpowder.

It îs quite liard, and dues nut suint off even w lien datai). It
wili bear a licat greater than that of nîeitiîg tin without
change. It wili nlot iguite by a single spark of short durstioiî.
If igîîited ini an open vesse], it bîtrns rapidiy with a white

Iihn l a closed space it barils vioiently, aud icaves behlind

a sh"bt revidue, pro<lncang tant littie sinzke. A gunl is tiot iu.
Jures in tlic Ieast by the îîroduicts; of its coînbnstioîî.

The advautages of tliis powdcr over buse previously in use
are esseiitially the foiiowitig

1. Rase snd rapidity ci iiantîfactere.
2. There is lie danger in making il.
3. lis frecdom froin any hygmescopie qualifies , 100l grammes

of il cxposed ta dsnîp weather for four days ia an open w;ndow
showed no gain of weigiit witli a delicate balance.

4. Il is two and a haîf times more powerfui than common
powder.

5. The iight residue, Ioaving scarcely anyfhing.
6. Thfleat that if gives off sa littie amoke as ta bc scarcely

noticed, aud wiîat is fcrmed is totaiiy ititicceous as cotitrasted
with hiat; fîcua nitro-explosives.

plains why eeotrified bodies shouid attract snmal
insulated conductors which arc uneiectrified. If a
positiveiypectrificdl body bu broulît nieur to an ti-
aulated. pith hall the bail bceules eloctritd inegatively
on the side near the conductor, and positively on the
opposite sîdol. Tito iegitve clectrilidtiun je attracttd
and the positivu repelied by the chargcd body, but ns
the negatîve portion of tho bail is nearer to the chargea
body than thu negative portion flie attraction circecdis
1hit reqliasi.iu . If the light body je nut inuluated tien
thu positive cecetritication escapes te thq carth, and
thoe is, thiercforo, nu rupuision.

~,Uuutl~t and 3tsdae n
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A Naw FLUX.-A Frenei nsetalltigist, If. Bruîîew, claims
te have discc.vered a rodaeiug tiilsstace isich se premetes
lîquetacrion tlîat by its aid lie lias iîîaltad pig trou in fourteen
minutes.

CONSTRUCTION OF~ PORTAHLFî IVYTrING MACILîNas. -The
abject et tiie inîventin ot IL. A. Binus, Hlalifax, Eiîg. le te
coîîstruct suid arrange a p.ortab>le rieettirig giiîine, ou- tlîat
%vlll ho iaaxpeîîsivp, simplo in citistruc.ion, ati I o1 nrsted
wvithout the aid et iitiser stoatîs. air, or water. Tise appt-
ratas tise Inventeir lîruresei te usnploy consis et teeo levers,
hinged abeut tise centre. anîd coiînected tegetiior by a
cross bearer. At oue end of tisuse levers are Uis for routsding
or lieadiîîg tlîe rivets, wliist net tise oaiier enîd et theu levers are
kukle joints, cousistiîîg et twe asort links or arius cogîneet-
cd tegatîtar by s sîîîtable pîin er boit. At tise part wisere thsu~
links are iiiîged logether a atud or bo&s la formned f.r recel iig
one eiîd et a screvw, tise eîîtor end tiseroof ontering a nut pure-
jccting frem tise cross beaier. By muas et s lsaidle tlîe screw

ca h operated iii snch a mantier a ecuetekuk'
joints or links te assume an inclinied ueienwierebytIse jssevi
ot tisa two levers ara Opeîscd, and wsen Un cewl îeratod
n an ep[pesite direction, tisa link- are âtraiglitend,, atii tise
as close uji eoi tise rivet.

ELECTRIC TIIAXCARS-An eloctric traincar trial was receutly
succasqsfally accomplissaul lu Paris by tise Freucli Electrictîl Pa-
weî Steraga Comnpany. At thre. o'cleck part. tue vehsicle, au or-
diuary three.liorae traîncar, left tisa Place de la Nation iii tise
tar east, sud, atter travorsîgîg tise capital tlîrougis several impor-
tant tisoroagistares, reaclîed the etarting poivt soon ator six
o'cleck. A distance ot tlsirty Eiîglisi gmiles eeess tlisas made lu
about tisree heurs. TIsera was net tise sligîstest accident. Tite
cse iviti wigich thiecar was tirrsed off one set of train linoes sud
got on to anothor across several yards of uumetaled grouud le
atatad te have becîs admirable. Tise lecemotien le altected by
mocans et Faure accumnîstors, svaigising seina fift liundred-
weigist, wisich are fixad undar tise tramear seats and cennected
witlt s Siegmans' macine placed rîndor tise fluor. Tise machine,
whicis makes twelve isnudrea revolutions s minute, sets in
niovemant, by mans et a pulley, tsu sxle te whicis are cou-
nected tise cissine wici give impulse te thse wlîeels. Tisese
wiseels revelve sixty tinica te twelvo rliousand mevolutiens of tIse
mauchinea. Tisa spaed et tise electric traîneur j. aine sud a tirul
miles an heur on levaI groutîd, and fîve aud halt miles on ais
asuent. Tise present tram liues are net well sdaptcd for tisa
neçw locomotion. On tlîu uewar liues tise nieveasett waa sut-
ficieutly aseeotl, but on thoie tisat have beau laid for seina
tisne tîjere was s nisrkod différence, sud tise actual werking
force was cozîsiderably lorwer tissu thse issdicatedl horse-power.
Tise astinsated ceet la eue-hait that et herse trams.

Tîsx Mîseoti RIVERt OIANOINO ITS CUÂANNEL-A latter
appears in tIse KaRs'es City 2'nsne, callîng attention ta tIse
danger et lZansas City beieg cut o1l'. if seine iusprevemants are
net made lu tise channel. Tisa curreut et tise river across tise
battant below tise mentis et Lime Crci bas beau more îapid
tissu iu tisa natural cissnnel. It is euct ait artificial cissînel
several teet lu widtlî and deptîs, uotsvîthstandiug that tise unifi-
iled lahors of oui scieutiflc engineer (Mfr. S. Yenge) bsas

revatted tise hankas for 1,000 teat. Tisat gentleman intories us
tisat if lefc lu its prascrit condition, anothar ovalew aimilar te
that et 1881 will meat certaiuly cut tisrough aboya Harleni la
spite et tIge %ork uew doue. Tise effect et thls eut off ie tise
loas et tise Kansas City bridge, tise remeval et tise leveea sliaIt
a mile nortis, teruîiug su immense sandisar lu front et tise
ibeiiriug mills. Ths linge saudb..r wili bia overfiewing for yecarw,
asiftiug sud cisanging tise city froistage, sud tise wisele snrf..ce
et tise accruodl lande will ho unfit for buildings sud improve-
niants et any cisaracter. Tise Kaw River muet have a place
foi outlet, eitisar slong tise preseut cisanai or follew its un-
wsrd course ssorthaat until it luteraecta or omptiei; into the
river lu its nowly fomad bad. Tise sewerage for tise citles
woald prove a seurce et trouble sud disastere that no augliseier,
hewever sciantifie, eau uew estiasate. Millions et dollars will
net cover tise expense et rapairs, damage sud extension. To-
day, iaetwithstandiug tisat tise city, by its natural!y iucliued
surface, ie tise hoat adaptad te, perfect wstarways et alimest any
othar, yat it le sîmust, if net; altegetiser, impossible for tisa an-
gineers te adopt s zystera et drainage adaquata te its isecesBsi-
ties witisout occasionslly austainiag heavy losses.

AT the Britishs Association meeting a paper by Prof. J. A.
EWiDg WaS read, on * be moentie snaceptiiily aud retentie-
nasa et iron sud steel. Tis paper wua a preliminaa-y notice et

somo resuits of an extcended investigation wisici thse utsor had
been conducting for tlîrae yoars in Japasu. Experimauts witi
angîaaled rod.i and rings oi soft iroit wira showed that that rua.
toil possesqes tise î,roperty of ratantivoneas in a very lîigh
degree. As inucis as 90 and ovoit 93 par çent. of tise induced
magnetismi survived thse remoyal of tise inagnetisingforý,e. Tito
extraordinarv spectacle was presented of places of soft tron ou-
tîrely frce front magnetic influence novertsaloa holding an
nînauntof niagnatii (per unit of volumxe) U~aalY o:eCkling
wisat; la evg.r iseld by permanent niantots o etr a boat tainered
steel. Tho magnetie character of the irain lu tiis conition
ws:., lîewever, liighiy unstablo. Tise application of a reverse
umagnauising force quickly eausad. demagnotîsatiou, and tise
oligitest acianical disturbance iad a aimilar affect. Gontle
tapping removed the residual inagustis complotaly. Varia-
tions et toînporaturo reducad it greatly, at se, did auy appli-
cation of stress. (un tise arier ùand, thse inagnetistn disappear.
ed ogîly very slowly, if at aIl, witli tue more lapsa ot titre. Thle
resîduai magitetsm in hardenad trou and stcel was rancis las
than in soCt annealed iron. Tite maximum ratio of intensity
of nsagnetismi te magnetising force durigîg tise magnetistion
of sott rous was gentrally 200 or 300, ansd could ba rsisedl to tise
enorinous figure of lb9O by tsping the irait wisile tise nirgsetis-
ing force was boîng gradually appliad. A. nuniber of elI'jjlute
mieasurements were nmade ot tho energy oxpendcd iu carrying
ioni and steel througis cyclic changes of magnretisaq.on ; and
the affects of stress out magnetic susceptibility and on cxisting
megnatisus were exaîuinad at great lengtis. Tise wholo sul-j oct
was mach coînplicated. by tise presence ef the action whicis, ln
previons papers, tise vriter had usmed Hysteress, tise study et
whieh, lu reference botis te saguetisîn and te tisemmoelactric
quality, hsd formd a large part of his work.

riIE CoeNSUMiI's0tN OF F'UEL IN LocoMIoTivBS.

(ltcvue Génédrale des Chaitinss dcer, 1883, p. 403.)

lut 1881, Mr. Maieé publilhed results et oxperlînents ho iadt
made on tihe conumption of fuel in locomotives on tise lina
tront Paris te Montereau, where hoe had touud tisat lu tise
course of regular service, tise consumaptien frequently teli te
3-31 lIbs. par H- P. delivered at thse rail. Liko exporiments
were made lu July 1882, bv Mr. Iliraci aud 3r. Marié ou tise
Saint-Jean line botweeu Maurienne and Moane, a laîîgth ef
17 muiles, on a continuons incline of freont in 100 te i n 33 3,
averaging 1 ir 54. Tite trains tise te a heiglit et 568
yards.

Tite work doue wag calculated by useans of a formula con-
structad lu terras of trie weîglit et tise train, tise lengris et tise
line, tise frictions) resistance, alid tise total rise ef tise
lino.

On thse 18ts July, 1882, au express train was rua front Siint-
Jeau.de.Manrienue te Modane lu 1 heur 4 minutes, atepping
once at Saint-Miche), for 4 minutes, sud makiug thse run iu 1
heur. Tise speel was 17 miles per honi, sud tise resietance
wss takan ait 9.63 lb-;. Ver toit gross weigist, reckeued at tisa
rails, after deductiug tise re-aistanco of tise nîachinery. 0f tise
fuel briquettes. 1,113 Ibo. wère conqnînedl fer tise trip, beiug
at tise rate et 6M~ [ha. per mile ; aud 3-26 lIs. per H P. at tise
rails. Thse fuel, ou analysis, wvas proved te centain 6.90 par
cent. of sas, and 1 par cent et uloisture. Water was evapera.
tud a* tise rate (if 8*83 Is. per ponnd ot fuel ; or allowing
9 par cent fer p)imning, 8-03 lise, par pnund et fuel ; aud at tha
rate et 26,19 Itîs. et dry 8teans par Il P. attse rails. Tise stae
wvaq eut off net 19 par cent, et tise streof thtie pistons.

On tise 17tit aud 19th July, 1882, tise oxperimeut was ne-
peated, witis tise saine train, on tise saine course, with the samne
driver, and at tise sanie heur ot thse day. Tise fuel ws bri-
quettes maide 'vith dry coa. Tise qusntity et dry steatu con.
snmed was 29 4 Itîs. per H P. at the rails.

Tise Anthor concîtides that, foi locomotives lu wisiei tise
speed et piston is net tee lew, tise consumrptien ef fuel et geond
qaality le 3.35 lhs par H P. ileveleped at tise rala par liour;
snd tisat, including the nsscinery-friction et tise anigine, tisa
consumîtion la at tise rate et freint 2-24 lIse, te 3 lIs. per iidii.
cater H P. Thse great eceueiny, hoe ays, is due te tise higis
stati, of maintenance, aud tise great speed ef pistons. Stationitry
onigînes3 usnally cause a conuiptien et frrnm 4àlbs, te 6î lbs.
par H P. par heur ; and lu genaral, it la better taeampley smail
engines ranuîng tast tisan larg unes going slowly. For
tartisar economy of fuel, tise Autier looe te, tise bating et tise
feed watar by tise east steans ; aud tise elevation et tise
workiug pressure te froni 10 te 20 atmespheree, with compounid.
ing of tise cylinders.
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