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INTERCOLONIAL RAILWAY BRIDGE AT RIVIÈRE DU LOUP.
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INTEI1'OLOWJAI RAI1LWAY BRIDGE AIT ItIVIbitE
DU LOUP.

IVe are iuîdebted for the following particulars to Mir. Irazel-
wootl, tl ii ncer of flic Mi. Lawvrence District. It le bujît on
flice "lloiv TIrus8 I principlo. It wes dcsigned by Mr Sand-
ford 15b.mlug, the chief engincer of tie Intercoianîal Railway,
ani8 l compo8ed of tirc 5sCfl5 of 100 feot cari>, with roadway
on toi). Trho doptlî of the truss is 18 feot, and the road-way
above the bcd of the river .10 foal. This bridge Is s'îppuscd to
bu one of the strozîgest, }owo trussrg at presont ln existence,
'rhere is a littio bridge of 30 fect spart on the west sido of titis
olie, but conîiecred wîth il, for the purpose of carrying the.
raliwcy over the Temiscouata road. The Rivière du Loup anîd
Isle Verte bridges, together with tise one over the Bissiquasb
River, ln Nova Scolie, are the offly woodon bridges on the on-
tire lino of the Intercolonial Rallway. They wore built bie-
fore the cominiesioners congented to cosiply witi the sugges-
tions o! the chie! crigincer to have them ail o! iran Dur illui-
tration is from a photegraph by Mr. IV. A. Campbell, of Ri-
vitro du Loup, en b1as.

LEONARDO DA VINCI AS AN ENGINBER.

Thie was the title o! a lecture by Mr. A. Hildebraudt, C.E.,
dlvr beoro tise memberis of thu Sc.jeittifst and Mechanical

Society enrod Vic ggerlyacpilaagtt

lits beec» known Dr Ilerman Gechite, of Berlin, bas ree;ently
publislîct a birochuîre based ktpon thse study of du Vinci's M.S
S, a'hicii arc deposihcd in the libraries of Itsiy, Ports, andi
Lonsinu, slsnwing tlsat tise ma wts really a universel geniue;

i anîd if regard be liait ta the tiine iu wliich lie lived, lho was one
iof, il net the must waniderful ma which our plant ever pro-
dured T1he brochure, whicls lie iiiu8tratedl witii woodcuts
ca1 îied front LenardtI'a sketches, and one litlîegraphed tacs-

1 mile o! c machîine with cil its details and expianations in Ie-
1 lie, written from riglîtta luft-.one of his pecnliaritits-form.
i cd the text of the lecture front wliic s we gather the foilowîuig.

Leonarda da Vinci lived ftom 1 4U to 1519, was born in Fio-
rence, 'vlitrr lie acquircd e knowl,dge, among other things,

1 o! weaving, mctet faisnding, and met work, cucis as gaisi-
1 ami thiiîg, wiiich ivere considered Lty lus master to bo nccessary

prolimnuries ta painting and stulpture, in wîlscîs latter lie
mcdo suclu rapid progress, flint atter hcving paintesi an angcl
in one of bis nfast<±r's pictures tise latter put dawn bis bruali

iandi paliet ta tako it Up no more. We kunow what a higîs po-
sitian Vianc a!terwcrds occupied in ftie ertistl; warld-tieLa hie
stand on a level wih Michael Angelo, his8 contempornry. ItL
is nlot unucturi te assume, Nwith Our preî'entdcY e:Xper1ence,'
that to acquire such excellence an absulute sîàeciclty niust;b
ruade af thse particular calliiig, but the cotstrary fcut Wa one of

1 tha most qhrikiag features o! tlie oli mastcr. To what a stato
ofa perfection lie btcluglit music may ho inferred wheu we tire

Itold that lio went victoriously framn a competîtion for thu place,
o! «irst violiuist ta the Duke Ludwig Maria .S-forza, whos tiere-
îpoti caliled hlm ta Milan in 1484, nlot without wanting sud

tiuiding lunisin the grentest paisiter and inventer of Itaiy. tie
Ithere founded au academy o! science, hu peintedl %orld-fained
tplcttsres-ssch se the « Last Supper," whicls stili exista <et
tleat in copies)-hp modelled tihe equestritin statue of the
Dîske's father (,whiclî, un-sortunately, bas got destraycd>, lie

1 was flic Dtzke's miiitary cuigineer, andi the part hoe took in -r-
i hitectural wo*l e anuot have beent a simali eue, when i. is dua

i to his influence that tue thoen provailing stylo of late Gothiec
1gave vuey ta Roman a-ad Greek. Ho wroto soverel workti an
painting, light andi shade, cnd other tracts, andi designed ira.
provei mnachineis andi implements, studied cssatomy-which

1ha con8idered indispensable tu the painter-and expermmentedi
ians tudiesi nature geuerally, whiclh resultusin l i pishloso.
piîical reasoningsacnd tracts expasing himni t the samoe as a

i!reeo-tbinkor, tal which, ho roally aspiresi in refetanco ta tho
1thoan prevailing dogmeof the Churcli relative to the ferra e!tho
eatth. Re cîlaptesi, about thils timo, the Merlesana canal for
navigation, and constructed two otherb for irrigation. Heviug
loft andi -etiirutd ta Milan soverci times alter tîso removul o!
tlîe Dulie Ludwig Sforzc, occupiesi in various capecitice as re-
tired philosopher, privato, paintur and sculîptor, painter ta the
kcing of France, as nginccr-general offortifications in Florence,
Sienne, andi Franco, ho designed ln tho at two yoars o! bis
life thse canal of Ilemorantin, wbich iras carcd eut aiter bis

leath. He0 ias buried ln Amboise: Napolôon III, lu 1863,
caused a inemnorial t. ho erectpd ta hlm after Mie grave bcad
hoau again disrnveri.d, andi a mtonument ires isiso urectes to
ies ramory in Mil'in.
As a pîhilosoph.er, no doulitis entertained titat ail or meut

of tise varinus denveries recarde 1 lu lits 3SS. art lits original
ideas, as thev cotirely dîffer front tie tiseorles of Aristotle,
who lived long Itefore hlm, and conforin very closely iits
the notions arcE piedl lu modern timet, which are elutoat in-
variably ccredit.'d ta the periosi af Galilea, wvîo livesi macl
Inter (front 16>02' 1H- knowledgo of tise leirs lu naturel
science is mostly évidenît frocn lus etppliktivîs cf tise sanie
to lits overy day practico IfIl iras an attiu mathomelîcian,
tise invention of tse signa + and je esssigned te ltr, as
being anc o! the first to îe'ske use of thiiet. lie altemptedl ta
square tise circle, but gave up tise attempt, a% it ires -* im-
possible to do if %vith absolute aucurnîy." Ho stuJied and
irrote mcl of perspective, ant 1 laid duiva mites, wlskls hold
gond at tic presprnt dsy fle iras %voit acquaintesi mils tlie
lame o! tise lever, andi made familier use of them. , titis applies
aiso to tihe inclined plane, andi hiti puiloy blocks meo lu con-
tinuel sise. 11e lied aIeoa every ecear notion cf tise weight ut
baies end o! Ihe law «!gravitatiotn Hie lairs of motion do
lsim credit,asi tiemoblît ineile le studiesiansicondemned
in nu doubtfnl termes Ho studied the îstrengis of inateriels,
and seemas ta have lîcen conversant witis tu, laws cf ftitton.
lu liydmaulica lie %vas perticularl, et home, as may ba inlerreil
front hie practicel works af (... u-' (nstruction, hisit mter-
mîteele andi turbines are admirable, andi the latve upon mitili
tie hydratî'' preRssis based ivere p -rtteLtly Ideer ta li. île
aiso inveshîgated tis, ivaveg ofa fluida and mound, lie tioresi
atosien weli aîîd constrtceed pumps. Hem iveil lie under-
stoosi the lawIs of combustion trill bie understonsi wvîen me are
tolsi that; lhe we the «irat ta makP uise of larap cluitnuys, andi
saveral sketb hos of candie tlamtes prove tîsat lie lied holi ef tlic
riglit principle Heoaccupied Iinsself, ao, %mitl dlving assd
attempts ah fiying, andi devisedl tpparatue for these purposce.
It is. fssrhher, mare then proaehi. tîsat Lecîsersie vti ti Is iii-
venter o! the camera, obscura, ansi lis kiuowdedge of astre-
noray tieservý.s no les attention "espîiaiiy with regard te the
sun, tise moon, andi tise crth, andi bis ideis, cîthougs nlot as
defsnitely express."' tin l matit rn, ti at»%, aru nut at variaxice
wîth wvhat ie noiv knsvn Xor was 1)tAnn3 ncglected by lain;a
ho aie made tise flrgt attemipt ta cîst figurvs lua vuud, t. le. woosi
engreviug.

Tt je flot preýsumesi h credit ifit with the in ,ention of ait
the varions machines of wlsith sketcheî, are founsi in bis 3188.,
but to sey that lie made iiseif acqueintesi with Ilie rame tg
sudb an extent as the recordq showv, la almoust more than the
ira6t engineers of fie prescrit day cen he expec-tuti te attaesu, ta

isaly no)thinrL o! tise fart t1tat lie dud design soite o! tisem and
improve3 üthers,eand lbig studieg a! the varionîs iuechaniara are
o! the sîtoat interesting. kinl, andi embracu almost ail devicos
kuowa attse presettdey 'lhat lie wes cIt atquaitted iil
the properties o! iran iii certain, for ln bis MSS. is presurvedla
drw g ihis , in ail prcbabiiity, ait original design ta
sýtrlcîs it, ieu fect, a roilig miii, tea e the segmental
sectianed bars freim whicl: lie mcde bis cannons. Ho mas un-
doubtediy an graincnt metallurgist of bis time. Araong hiic
allier machines tir" a boring machine fur %veodun pi>î>cs, sucli
as mera andi are stili uaed for wcterworkis , an ettempt lu cou-
struet e planing, machine-, a file-cutting useelItinu tbeyond
which, says the autîsor, wi, bave net yel got iitsls, a t;aiv for
atone andi wood, nds c vers' perfict spindie arrangement for
spinuinL. machsines t« malte rnipes, neot differing mîsterially
tronm tîsose iu usa at preseut, citsssaigmaclineë, lorne,
i mîners, dramv bourbes, lifting apparutue ansi crsue, chaîne,
dynansometers, ansi many othiers Primitive tisougi. many (,ç
them u , sortne compare favourably witis thoso is use at the
prescrit day.

IVÂrsaRPaaRîMN CLAIsI -Tweed cloLli tan hoe made mater-
prof hy the, follawing method - Intoae bucket o! 8oft mater put
il4b. suger of leasi ans i lb. poirdoresi aluni, stir tbis frcqnentiy
unlil it becomes cleer; pour off the cicar liqiior juta anatiser
bunkoet, iat which put the garment , andi let it stand thereun
for twcnty-fonr lieurs, a-ns thon bang up to dry, without
wringing it,Nvseu it wil bc fonait ta bu comploey waterproof
(provesi.) This i't preferable ta the ordinary Malcintosh water-
iproof, as lt docs nlot impedo tise perspiration,
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NEW STREE'I' CA IMPROVED DIAMONU STONE SeIW.
in the lstury ol lutoniuti.fli uîîoti wlàt!elo, one of tlic must im- Lt îi. unly n tssary tu rtall tii. fat,' tlîît of aIl tht. trades,

iportant elioclig alusi hava bethe invenltionl of th(,- common flint uf file 8tolie utter was iîractically tièi înost liit.kalig fl
1punrc-buit l'h old Egyptidus, and the Assyrialib, sectm tu lnbur-bav ing liîv,.aicoîîs, tu iiIpt:t !itet tii, vnst iprugr.ss attum.
have ien content to travelul iJoti two wlieuis, tlîough it înay pliAhid tlicrt li by tii, utlîSattun ut tiiu diamuîîd as a t tttig

ibu tiuctloned wiîutler wu clins thtretore, ,unsluide tliat the,- toul. Dayiî ut blow grinding by ils, taud âa1w atre giving plate
iweru igncrant uf thu dtrt uf cu'%strutting futir-wlîeuled vebiles. liteully tu minuts, o ut wift puitutratîuîî L> th isedarousid blado.
liut iwvr ,.unvenlent tIse two-%îIlîeleki chariot may have Nýumurouo ilîgentus apî)ii.ati.in8 ut tii, ,.arbi.,t tu ittattetrittl
been dcemed fur p)urpvses of wnr, and por,.hantu airu fur a uses liav, already appt-arkcd Iri thezio -tjlinins, andi it i8 pire-

jmornizsg drive in the avenues; at Thebes osr Mlempis, yet ét,aned thiat thu rs-sder is tolerably faîniliar witiî the effeut ut
tise -1feuîr-lwitteelcr , vas an Illevitablu netesity, ,and it i; unly flic diamond tut ulion material at or tur rt lrac.tury titain tise
nattirii to gupposu tiiat in the firlit îîttempt to buîld sut.h mutais. lu proceuing to t xaîflinc, thtzretoru, .iiutlier niacîsiine
veiîites, the second aie would bu fixed to tlic body in thso based upon a 8imilar ui il.zati,în, theu questions uf adaptation
tallit way as thu single azle liad always licon fixe< l hrutotore. of the diamund tu lis vvurk, so as to 8ecUrc the best rebiiiîs,
T 'hu ex.., 8ivu uiilîandine8s ut this rigid - tour.wlheler ' misti and that ut thu cunstrition of .pparatnsb to conduesi lu s1n01
have qui,,kly madu itsult fult. The obstinate tendenry of the an end, arc flic inatters 'iich prusent tliemîselves îniîst pro-
matiu to move in a straight line thîrougli blpauts and ils un- minently tu our lavustigation. Su far as certain pointîs ot
conqua.rable aversion to turning a corner, wotil-1 soon dînguet construttion are cunt.erned, to alîiki retrenieu %çsii li made
thfe wlîipst uf the persod, and the nev-tangled drag, woîild bu as we proceed, file inve4ition we arp about tu (iescritiu is new,
relegatud to the Plowur use of fls-. tarmer and country carrier. witlî regard tu its essentini tentures, lîotyver, tlie test ot ex-
W% e have scen it somuivlce suggestud that the unomjîrumàs- pLrien,,u bits butn apl)iL J, and suckeeful olpurîsttîssî uver s;utas
ing straightnees of tihe uId Roman ronds was dictatud by the tw'î years lias wtIll uluMonstrattd thieir efficiency. l'he machine
use ut thîs rigid four whueler. is a ringle bladu sieste saw. lis sises arc e (i ti' idu blocks ino

But liowcver ibis May have bein, it came ln time to bc puer. siabs, bed ashlar, tdge coping, bills, an i tise like, square tip
iîvu.d tiat a pair ot %vsull will rall la one d irection only, t.e., blocks. and aIl but finish uldiac'rs, as.s.omnpilnsîig 111titis
in a dituction at riglit- aî,glus tu tie line uf jts aie, dind tlînt witlî a rermarkable rapidity of litttu i s es UaIt eLtUre
if the fuur-wliteier is to bc gut round a corner, flic leudi ng is that th diiarnuzida aie made tîî aý. ti1ul tise hlune in sueli
axie must bu turneud in another direution, and, tiînallyt tiiat if arnannur as tu receive pressure or bluvr in une ulîrîîLtun urily.
itise vtehîe il, to tulluw tli.. horse in any direction, tlîe leadiîig W'ilhotit tlîib provision, it is ftund by eier itce tua' nu
axic muât bucnpnbLsufturning in any daection tend the percli- amuantt ot ingeuîity ur carte in titsi, ttng ofttu dîsmlunds tan
boit îvuuld thus bu evolved. Onîce trîed, it wjuld surviv,: un- 1pruvtnt thuir Leing displncîl trura tue duckuts bv tlîcalturiiatu
dur lise category of the fittest; and wuv should to-day tlîink reverse action ot the blade.
any contis Luitîîlr insane wlîo sisould build a carniage ¶titisout Lt i tirst necesary to glan.u at th modu ofteu.îring theu car-
one. Ne;vertlieltks$, iistury rUpunts itself, and in the railway, bous in th.. tuctb, as tu square 1,its of stuel wii-.Ià art; insurtud
tarriages ut modemn tinies we have exactly ruverted te the old in recuises la tui blade, anda theu hll by sott rivets, iaay bu
rîgid four-wlîecler. termed. At proper points alung t'se lower cdgu ut the tettlî,

Nu doubt the con(;itions are essentially diflereat, but cannot indtntationa are Made tu rt.ciks' thse diamunds, îlî'.se, intcrt-
thiermale fatity ut turning a corner bu giveîî tu a velîlcie rua- cdls are firrnly botind iii plat,,; witît tire, an t whdile tlisu tetu-
iiihig ulion rails, witliut sn'.rificîing lis steadincas, or nny utitur puraril> se..uictl are braszcd in ii the usual way, the vir. bu.-
essential condition? b îig atterwardt. rumoved. This operati ,n, we are assured, tas-

1Ibis question lias been answcred in thse affirmnative by tise i. tous tlîe bortsl or tarbons in wlitli ccrtairity, au tîsat nu trouble
veostion oftatram tar of auvel duisign, whîch lias been for somte *i-ý texptriutnctd througli tb,.jr wurkitig luuse and rallîng out,
tinte on trial upuit tlîe London Tramway Coùmlman> 's lino lu bu Lung as flic isaw la caused to ..ut, as abuve notud, in but une

IGreenwich. Tlîe chief pecnliarity of tue car consista la thse directionî.
mode in wliich ils wheels are mouatvd. Tiscre are tbrce In the mahincereserte(l in the engraving on page 37. there
panirs, nitlst arc not fitted diructly to tue tilr trame, but are isatme muefrc tcgî otpaîe n a tuncreti
bu (-uaatctud tîy an arrangce'ient, ut simple construction tlîat toundatiun and etrtnguiicnttl tv% is thse iîeccaary hurisurst.îI atIt
tiîey mtîtually conîrol catis otiier's position, and in 8uc.11 mani tratnsver6e bracing. rite sais trame is cari ied Ly liorizorîtal
nvr tlînt eatch axlte la always held ilithfe rîglît position for roll- siîdes bctwccn tise puits, and buppurtcd vit tise nota, ut cigiit
iug aluisg tue rail, whetfîer tise rail bu straîglit or curved, anid scruiws, lil u wiic a.r,.nâ arc s.uincteud tukrtiier by gearitig
wlîat-u'.tr tlîe shiarpacasu f the corvature. Thup, whîea tue car ît,, wlthI motion is gi ten by a aujînrate pulluy and bult. Thse
Pa tratversiogit slraight lino, tise axIes are lîeld firnîly lis a par- effect of turaing the kscrets ii une direction is tu ,uwcr the

411tijjbii ,anti wien the car entursa curvetditcaxlcîà tire livrizuiital blidels, and to tued thsan duviite its work, the

ota turoûtbie ---and traverse thu curve tuith, iitse. gearing may aIl bu moved, by bausd or by Luit, whent it is de-

'i cl7h r bas niow buta runîîîîîg for somte tinit in tise rugular ézslnd lu adjust tise blale v..rticalltf , but vu the meîiîanîsma
daily sîrvîseu bttven Wes:tiinsttr and ujrceuwicli, and bas l3 feudîng, its operation ia automati, titrugl bultable arrauîgu
bo.îu aubjs.ctd tu evury tust uider the varying conditions o'f me4.hs wiiereby sit is moved ititis tise prupur dugrte of rapidity.

jWentiLtc, statu of rails, auisi abnormal loadiag, wthi resuits The horizontal slidia aisiv rtemuri tu are providt.d for the
jwhithi are emiîieatly s.tssfitctory. Altbough the lengtis of Isasi frtrme tu travtI upun , thu bLîdu, bcing mountud iii the

y- eturvus; of 3ott. radius are traversed with thse saute case andà motion trum the *pitaa ceîîîîctîng tue cralik with tise sai.
8aiootieti, as a straghit lino. uwing te thie tact tisat titis cnr Wue have ôlated tisat thse bladu cols. ii une irtiun only.
was but for tise nîson a slcamn tramway, jts ;oziktruction is This importatnt point is gained tlîrough dteprssing tise taw

jsumuhat livavier titan it would Lu for ordînary wurk, aîîd it whuan it b..gia.s its iorward motion and thseu raaý.ajg il u tIitt
carneus a lai gtr aumbur oft passengers titan usual , yul. auchil; retera 6îruke. l b'. mc'.lîauiam for thils purposeu is, extrtin'.Iy
tise nideitiun in tractive re*istanceu obtainud by tlîîa systent simple. atiJ tuasiat uf an iîcciitric on thot.rnnk pi oftl., L.a
Ihiat tise car ruas ligister and dîstreass tise horses huas titan man, wbichl, tismuegi a coaactîing rod exttisdîîsg alung the
those la ordinary ose. The long wisc.el-bast, beside imparlîng latter, actunlus certain levers and entas, tise tffuect of '.hish is
great stcadincst, afforda a good support for tise under-frame ut to pusti thse sav clown agaiîîst ils owa natural apring at tise
tue car,andt pruvuith fliat 'h)iogging' e:ffuutwhichis noticeable beginning Oftiu stroke, and So tu hold it at a givel Point ut
j il rdinary train-cars,and a.tiics dut; to tlîeîr excessive ovur- depressit util the und. Tise re8ilienýc ut the m,.lal ut

Jiang. ]Xpcritrincu bl eaîîreiy dissipattd many doubla whiceh course, %vsen the lirussuo i, rtcnilovtd, tarneus thu' blade blatck.
a irc uxprt.sseti as tu ils bulinviuur ia pasbing tise upen points, toilatr normal position, and au lifts it dear ut tIse buttma ut tise
ant in lai pot on and ofl flic track, tise iaciity with whijci kerfs during tise rettîra stroke.
t.. ar is baîîdled be;ing in uvcrý îuay superiur tu tisat uft hte t abuve, tliuugli gurneral as regards detls, is sufli..îunt for
rigitt tour-wiseeler. tise comproiension of file device, tu lise pertortiaiic"' ut wlîici

p..emposU fula'l-attention May ncxt bu directud. From tisose ubing tlic ma
teLrapuleratm iLBUlinaz- puumpokiy ftbil- 'hub'vi'ý a'îuz tise !ullu-4an bltuu'u itb a'.Uýu dov. u

(le te«Ipait tei faes orto etther i ralortalisai ward teud pur heour la various kiads of stone, the figures pre-
wallow' over tlîcir backs.1' sented liaving, la mac>' instances, beca borne out by trials u-
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(fer nitr own o-caini'iation . C,uetietictit brown atone, front 2 eyos carry the rode; ta whiclî arc fasttenedt tho connccting rode;
jta .1 fée(t ;orelSet, N. B , flou--, 2 fo et r. itclie to 3 fo."'t f; aitI[ lovera of the switcli-boxes. The heO chairs E, are fristencd

in c, u "rt, <J0., 3 (eut 6 incthes ta -t teet incite-;; Loek. tao nb,ttotm plate by namans of tlîrce botta witl. countcrtiunk
poîrrt liîuiestone, 14 ta 18 tiches; Marbleliead, 0., limestono, ilicads, two of whicli are î ini. ln diameter ; the third oite le 11
2 to 3 ftet; Cannau, UConn., Westchcester, N. Y., or Lue, ti. round and swageil nt rte end ta, 1 li. diatneter - this part

I IFmarbïeg, 12 ta 10 taches. In the hiarder kinds of 8late, serves as a pivot for the sîvitch, as will bc seen in Fige. 1, 3,
%vith quart?. velas, tho saw cnta frein 2 feet G fiches to, 4 feet and 10 ; the thick. part of titis boit catries a nut and keops the
" Ier lir, nui en, on in proportion ta the lîardness and iuupc. chair ln its position, as shown. lho chair itself t8 of a pecu-

t etrability of the rock. lRed Scotch granite wue have Beau cut i iar construction -tho way rte steel switch-ritîl la fasttened to
at the rate of 3 tnrices per biottr. The kerf mîade is frain It it laos fallowi;! The' clnir la provided wfth two iprojecting
ta a, i an tril, leaving a perfectly 8mootli eurfi1co. slabs t& parts, ane of wliich lirldta the tivorails 1K, K, (Iown the other

I almost any (lesired dlegre of thickness may bo 8awn. The pirt projects over Vhe tiring' of rita steecl rail ;the oth",r tîrîngo
1wark genvrally, 1(158 climed, is accoinplished at a speed fraont of this rail, just opposite, the place wliere thîs; Part J, of tien

1 tete ta tldrty tituos <aster thtan the hcst appartues hitherto cru- chair projerts aver it, ii (tri]lcd ont, an'! a raun 1 washler L,
ployed. It la alea asrted, by (hase using rte saws, that the haif praîecting over (his ulilledl paîrt, ani with tho other hait
cost for nie, diamaonds auti .etting is les than for the Band and aver flic chair, fastcns bothe together by menus of the bolt 31,
trou requlrcd ta do flic samne quantity of îvark b>' tire aid mc- ta the battoin plate.
thod. TIho machine is coming largel>' into uise la dits city and At about 3 (t. frot the back part af the railIR, or whero they
vicinity, and meeting, whertever employed, watlî tho hlghest rost in thuPlîcel chairit, is frtstened ta, caci stock-rail a distancer
commendation.-Scentii ,merzccin. plece N, Fig 2; thie part le careftilly turned nit tirmly fix,'d

aoth tock-rait. Its aimt is ta, prevent, the points (rom open-
ing wvhen a train is passing over the switch, and whicb,r

AN LUPROVLD SYSTEM 0F BAILIVAY SWITCIIES. without this provision, inightaccur la (ho foilowing maîrner.
In thc drawings on page 40, %ve represent a systein of rail- 'rte stoei rails are to, a high degret' elastic, and thic Bide pres-

way witces nw frqutnly ued b coninenal rilw r sure a ' ainst the rails or a train paýsng aver the curvo, wonlid
iva sites nd do e d qety ueil byinr connen rt iraa have a tendency ta, bend the rail hetiveen the two points af

solid arrangement, and ï< nlot quite simple !IL construction support farmait by tire hecol chair and the point wlîcre the
otffring many points which caunot fail to attract thoattenir tw tp of rte rail mtact; this bending of the steel switch

of rrgîîersta hî cantr -Xgreat mauy railway accidlent s bewe hese points wauld of course thrown the points back,
ocetîr tlirough a fauîlty construction of the swvitchcs, and as thereby causing the whcols ta un otff rte mutais. 'lhoe so
long ns a new andi saler mans have not beau discovereti to, calleil distance pieces have beau fotind ver>' efficient ta r

conve>' a traine from anc line af rails ta another, a description provent the salid disaster. Tihe, other distance pieces înarked
of a switclr b' wich, te saine extent, a saler mode of couve>'. 0, Fig. 10, in the sketch, serve ta keep tie iran rails at a piro-
miîen le seru mut bo of enougli intereat ta draw the atten- per distance apart;- they arc formati of short lengths of gas
tion of railway campanies and oftbase cnnnectedl with par pping, through which the tilh-bolte P, pass.
mantent railway conýtruction. pe Of0 the tira switches one le, of course, straight, thic atîer

One of tlhc main1 tenatures of the) switches ive arc describing b. nt ta a radins of 623 ft; the straight part of the mail wvhich
lethtirireas in the usual mode of construction thc stock- closes againet the stock-rail le 12 <t. 9j i Il long ; sections ofr

rail, or the rail agaitist wlîîcl thre sîeltclî or tangue works, fie pitcnb enl i.8 hwn adte io u
cnî oc tareeiv t.îepoit o te svrîîi inîii sstaa (iedifférent sections of tho tangue at the varions distances from

stock--rail romains altogetiier tintonclitid. Tis not onl>' adds tho, point ; the straigfît sçvitciî-ratl bas a piancri part wiîich I..
Ita, the Stretigth Gf tlie vîllîotu but sucurels aiea a more sinootîî set ta a radius of 713 <t., being that ta, whicli the stock-rail,
aend eqilal motion of thre tarri.rgc ireels. As Vie ,iraîving against wblch it warks, i8 bout lie uanufartiiring these
%hairs, thet %tock-rail i i tàk otdînary ifange-rait - the switch- sîvitebes, as this is rite mostessentiai part of theircanstruiction
rail isloý eo lcblleri etoadi olda otie pIaîîing alters ana of the greatest diffictilties Wbeiî tihe

I er'm lovr , raf came brram-ai thcion andI ta fiase ta bered stceuly<a
Ber t 4el lai the set ai siîtches; ive are describing rite ail centes findtwit. o the fatocred scl t asul t feise

stock-rail weiglîe 75 IL, flie steel swîtclî-rail 105 lb. per yard albnsadtitadfrtecre ic tbi ob e
'lie rail- vary 2 in in depth, îvlikh causus a peuîtîar construc- ta the required radius Vie tait bcbng extremiel>' elastie, this

lion of IL ,ehl lu and becel chairs,.atr sal":uee beuding requrres the most caieftil attention, and noue bu't ex.
1the stock-rail is fasteced ta the sliding chair t.y means *.i et periunced haads wilt tic titi mark properly It le, taorc'over,
1cotter pin, in tlîis arraDgerarat, liowvvr, tfîe si,k.rail is not Jane ln screw presses espccîslly adapteil for the purpoze. Ther
1fretentd ta theie kar, but l8 bimply hAld down ay tbe project- straight 8witclh, wblchl, as ire have siated, bas a haillw planed
iing part of the chair, as sîroir in Fig. 2. Thle great ail- part, allers mare dîfficulties. %Ville a specîally adapted tool

li vantîge gainî'd iy the diirence la aet f lihu tia rails ie no dr>ubt the rail might be planed hioliuri, but on the ordinar>'
(luit very littte or nao oppartuai>' omies o ir rhut planing machine thîs cauot bo eiffcted 'rThe pari of the rail
sette hetireen thei toîîcling surfaces of o -rails, tn tdise liats ta bu planed îs set ta rte required curvatur-, the railr

of he oins issert!. W %vitnov r thon cut ta (bu seý.fliane afmown in Figa 0 and 12, and atter-
îhrb tiettrcda th ieadtie dspon of he arts of wic ltards bent straight ajain, and (ho straight plaaed part takes
surrce a e a depotand deripteioner fli te parts he the curvature requirec'. It is obvions that the greateet date

as ti.iiired in (ite draîeiîgs. A, tien bottoin plates of wroughî and attention hîae ta ve patdl ta, the manipulation of tiieso
iran 112 in. ivide, à in. thLk, and G ft, 6 in. la leiîgth i ta (:acte rails, asa proper fit is a hrst requirement. Fig. 3, :'hows haie
of thiest plates tire rivete'J saven ivedies Q ia. tri width ni (ha steel and trou riail are f,,.toued in tbe licol chair; flic

- t stock-rail and acside, rail have beu loft ont inuftho drawing, lai
i. in tlîickncee, tapered Sonîs t(ogive rte stock. rails whlich jorder tu show (ho back of tie licol chiri; (ho lîrîf rounrd frie

îet îîl.n thena au inlilne orf anc ini twenty ; thie leugtlî o! receivestho lîead of the fishi-bolt, as shawn in Fig. 1 Fig. 4,
tfie sta k-rails i8 20 <t.; tlîey arc fabteied ta flie bottoîn plat, s shows hoir the coIietiog rods are lastc'ned b>' mnenus of rtea
by mauis of iiteî cast trou clIips D, tanud coiinteretink tiolts oyes J, and tihe taîî-baht Q, ta tie stcel point ; the rad 1, of
witlî check inut-4; at rte back end the rail is Ireld dowu by (lie course, passes tlîroîigh ire body of (he stock-rail. Fig. 10, is
projecting part of the liel chair E, aud 0l>îrasitu eacbi of (he a plat sliwing bair (ho four rals meet at (ho lied chir, and
outeide tlips D, by the prajt'ctinq parts of rite elidang cb'drs F. bote (bey tire kc'pt iin poiition , Fig 3, le Bide clues' ion of
hlettc'eii ever>' twa slide chairs on the insido of Vlie 8tivk-raiI saine; Fig. 1l, le a plan oft'sc curved switclt-iail iFig. 13,
it tes lild clown b>' anotlier clip ; (hecie latter arc fiisteiîed b>' aide elevation of saine ; Fi&ç 12, ie plan of rte straiglît rail,
conntersiink balts wliicl have no check nute; ta allair for aend Fig. 15, its aido clevation.
clearance ofthes.eel switclt. Thre bottera plates are ta>tened WVc canîîatcondlurlc wiîfîott makinga foie rema~rks air (ho
ta rte sile.per., in the tisat nanner, b>' mni,'s of dogspikes. cost of Uîeee switches cautpared ta (bant aif the ardinar>' syzteIn.

rThe two plates of aile sot are coaaectedby metî.sof flat bars Qîiritte whtote sherc ie a great dontl of oxpetise attcuding (lie
2 tu. x î in., bout tînderneatî r ie plates as slîawn la Fig. 2, labour iii iuantufactnriug tîesu swviic'les. It is evideit tliat
and fattenc'd tu (teum by tira ý lu. balte; tire irmitches arc tlie manipulatiar. for intance of at rail weigbi:îg 5j cwt. is lia
connectedl b>' means of<1 lu. roîfs 11, Fig. 4, provitfc'J %illeh stigit inatter, %vite&. iii Uic ardiîîary s,'ts rte grerîteqt w.'iglit
double Oye andi fasttieti by douilte,'riinr to .'orrerponding eyes ut the sivitchi ti. rivi itts to, 3 ciwt Baesides, the qu'intit>' of
fixcd ta the Stuel rails, as Sîtoiu, b>' 1 ini Urp botte; , trce tlie niateaal ta bu cnt ont of rte steel steitches is enormons,
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cOmparcit to that of tho ordinary s%% itch-rail, and tu sections ENGINES 0F VPIE LAKE î,pîL,î
Offer a groat deal mole trouble titan the flat planeci surfaces V. Il. KETCHIAM.
of (lie latter.I

AS regards the Clairz, file Weigltt in the ordlinafY sots; is The engravîngs wltlch we puliait ou pages :,4 alid .15
greatly ta v nxco8s of that of the ncw system, but these belng of of the u g lues of the laku barge, V. IL Kettiitaîta, show the.

1a peeýulîar iake they roquire dallicuit patterns, anti tho cast- type of itteain amacinerý in gs Invs&ei avlsatlag lie grLat
Ing.; tiacof iviil incest% the primallar wingt thenpriro fIo in land waters of titis continent Wcalre indebteti for the eaagra.
awny with the benefit of!h mlrwiht ; tepiofrvingg t) til Ragaaeer. It wiIl bu observed that thte enigiaus
ordiiartt chairs being seven pouiil pur toit, these cannot buarofteimltkldanls ragdhtuvrjrts

mate udort*' oreltvei pondaî~rton exlusve f te asily accessible The 'valves and otlaer parts requiring
prlct' of tilt, patterns il-sides, the Itottoan plates, lu themn- frequent renewai and attention ari so situatcd tiat tltey cati

bc1 inS nu addlto eat ano te ole te bu SYSout.ilt bu reachoci witiiout taklug clowvn any part of thte eragines,, 'l'lie
be .neled o~ xaclyand laciaoe~ o lk, cylintiers; art, 36 in. diaimeter by 2.ft. 8iu. stroke, wlti a n steani

1 içil iiit tite rtvctîng of the wvodges to tho pîlates, nuit tite makic claest bctwcou tiacin coanion to both cylluders. 'l'ie slikie
of til. ýc wt'dges titemnselver, reiluire inuch care and labour. It

itii, iauefoebe otati iat te piceof ît ne sytem18valves are double portoti, wîth an ludepenieut, cu~t.otf valve on
grelv l tece, bs oi that the ol iti of u takiu halo t3$em the back of ecd. Tlho ct.tofl valves art, worked by aut aruigrenli.in xee;s f tat f te ol on ; ut akig ito on-operatcd l'y au eccentrlr, se arrauged tiat the stcam (-anu eut
>lieration tue(, advantîtges gaincd by tlae cheap) maintonanceofat8uoth'trkornytirp tu tfusrk.
andi long duration, wu cantnot do otltcrwvieu titan recomînend of Entlino he proaef orf an aihr 1ram i n i) t anuleter lj
lhi te the attention of raiiwaY collipanies lu this country. 16inu stroke, of titu triltik .type worked by irrougiat iron$
iioreovtr, wliea anytuaing diminishtug the risk of life antilvr cnott t th ' crslct.Thcrn lftsfrgi
limb ut passeugeri; and r.riiway officiais suggests itself, we lut onu soliti plece, wuiging t touts; tite journal.-, four lu
consader it our duty to draw titu attention of the public to it nbmber, are Il in. diameter, and 181u. anti i6jin loug, tu twço
and tbis last-namecc tenture the sy-4tom wc have licou doerlb- fc upshave theirsuctions conneecc to the bot weil ; tacink ~ ~ ~ ~ ~ tet punpsypossss-Ryne

îe~ urtauly1 )OSCS8C.-Bt9aQer.condenser is suppiieti with injection water tiarough a 5iau. pipe,
- ____ -___________at the end of whlri i8 a trumpet-shapeti uoz'.ie for spreadiug

the water. Theoblgo pump id worked front the piueht wieul
NEED 0F BET1TER 'rOOLS AND IMPLEMENTS. at the torivard end of the unglates, nut i asocatcd ou tit, star-

board side, tîtu coid water puafl ) ieing on tîte port side ; theA correspondent of tho Germaaterca TeUtgriaph maltes propuilor is lOft dianreter, with a pitch of 15ft., making 77 ro.
ste ant m and etinentays. why cant w bave bottanr volutions pur minute. Steara is suppid by one boler of the

* velis ant mpliear aHio sail over?'ti hav nol and return tubular kind, the shelila id tt. Gin. diameiter, the flues
velicls hatwil war lik athov ?ea pointsd ano thirares? are sevon in nuanber-three boiug 221n. diametor, two 211h.

turors improve anti strengtlien tewaponsi hrwr8 diameter andi two 15Mu. diameter, te retta tubes are ilai.
'ra<o spados, shovels, antI becs, for instance; three-fourths of diametor, and 160 lu number.
tboainat least tai an the shank, or where the handie joins the
blatte. If you waat ont; strotager iai the sitank you must boy The Kotcham has attalucti a speeti of o4 miles pur heur
une tîtat 15 heavier aIl over andi mn>' bc no stronger an the lhen runaaing witlteut a sniling barge in to,. W%*tlti rrbarge,
shank than the ottaurs. 'ritas oughit to bu remedieti. witb a cr.rrying capacity ntarly equai to lier owaa, siao lias amadc

If %% e look over tuuls tur commun uet wu may finti thit Most 8 miles ioaded, anti 84 miles liit. *rire avoragt. dtuam-iir -

ut ul..m thow a % ak pitor twe wlteru tue mnjoraty of alu sure carrieti 1s 351b. (:tat offat ont, quarter, jvltl a constimptaun
breaks tccur. Tituse ought to be made strongor lu new ones. of 12501b of coal lier heutr. TIre vauutam maintainec i s 25iu.
:Soda1, huwoe er, tdues utt sucra te bc tue tact conçernang a large~ She is supplieti with a doubic-cyiiader stenm w itith fer liolstifig
nomber ut sttie artitAtt,. Indeud, many tlaings sceu to 811aev cargo anti worlcing the sailis, tite wiucht has an attachuiat i fur
more weak peints titan formneriy, and nvedlessiy so te. Ji oporatiug two bilge ptmps of -.in. diart'ter, 8he has aise ont
plument makers may pleati that campetition is se sharp andi 3iu. steam bilge ojoctor.
tiat ttrtain artiel s are aIroady known lu the market as stand. '1Ite dimensionsb of tbc ituli are ns§ foliow .- Laagtla butweun
ari, that te compote succosfuhly, nia article must seli as perpentiaculars, 231ft. , beani, 4Ott. 8in. , biolt, 16ft., laglit
cheaply as the standard one, and the profits are too small for draught, 6itt., ioadud, 14Mut. She is htait of Oak. Fraines,
amprovemeut Thtis is not whoiiy truc, ns inferior artîtiles are 201n. ceaires, pianking, bSm. tlaltk, cuiting, biaa. tcige-boltuti.
"ften -olt for a supurior pkwhen neatly painteti, or poltshi- Site lias four arbes on cacir sitie with a gatîgway ia cati artît,

ed antisyàtematically îrdvertised, and tiiere i8 no mile ut bush. anti was saituti with 450 barrels uf sait. Shte lias two fuli dea.ktt
n s8 thiit forbis tho apprctittien uf merit j'ien îreperiy set andi boier detk, îs square tastenud tiarougout, %%tit Jin. roruid
fIrh iron, andtis1 provitiod witir a contre board. Site will carry 200É)

0f couise tue bulk ut manuacturing tools Ls now doue iu tons on 1.1 ýfi. ut m ater, stuers anti hlies weli under cahivrs
factories, to the exclusion ut honte workmansiaip. Country or steai, or boti combanuti, atud tows n sailing barge wbtc.It
mechanies complain that tboy captaot, compote withr faetory caraies 1800 tons.
prices, and the resuit is titat itszcs of Loois btay of deaIers who Thbe foliowang lsan description of the rigging ot tue V. Il.
citent betir tite nîker andi tite parchaser, titus covcriug the Xtcltaai:- -Fouar masts, tire torenat, matnuarast anti mizzen
weak Poinîts Of lais anrchmndiiSe On tito one lîand, nd pro- have tour abroutis n sidu of 3in gnivanised iron jvires. The
veurang te more geral diffusin o! tool andi imiplement ma- ligger bas tbtue alrrouds a tide of iliec galvanistil wvire%. Tlse

kig01the othor. *iis arte stnysaii and a fore anti att sail ou cadia of tire masîs,
Tc bient of inventive ingeuuity seeuaîs to bc aahicstabilit> witiî gaifs and booniq. Foreanast, 83ft. front stop to the cap,

moore titan prnclicability; more of polisi titan ot use. No, 2M. diasanter: matnnrast, 8-ift. trom stop to the cap, 27iu.
wepleadt for tlae utfui, iusist that wepay euouglinh for arâamiuter, mi7zen,82ft. rn tpt h a,2i.dantr

ticles tiat ougbt to bc more durable. Give us an ounce or agr,7f.torstpotecp,2n.ilmertpmsî
tivo more ot motai in the woeak points oft bols, ratiter titan 421t., except jiggor, 36ft. Rigging set up wtth, turabuckiles
gnatly paint, ant i e shahl be botter satis'aed. Lot us insîst Tt nle eecmîtdnJu,17,at ic îa
tuant bbth weak points bo strengthacetid iii tools, impiemonts, dTe have bec runnin couplteinouy nnd 4 gandu tie uthot
vtelaicles, anti machines; andi, above ail, Jet us have samplacaty datisfaten be regretg cothat we an ablen to sa tinte
uf construction. Lastly, jvc assert witiîout the toar ut contra- stsato.W ertta eaental usywa h
diction by fact, tiras tise malter %vite will apply the remedy iudicated horse-power i8, but the consuinptiott of fuel in
for titis stato tuaings, anti continue tue practice of bone.,t to()l obvaousiy vory small, consîdcrîng the saze anti specti of the
anti impleanent mnaking, will, wltiî care, mnake a business vo8sl.
wvîicli shall become tite pritie ot lais Country and the envy of
bis siaam rivais.

____________________Tire St. Lawrence Aduance says :-Tbe surveying party
whica startel1 about a fortnigl.t. since on a preiiminnry survey-

Tant Britisi Govornmeut have ateepteti tue invitation ot thte ing expeditin for the P.tchibucto Raalway, have returueti, atd
United States to senti an Englisb cunmission tu turc great at 18 tiait that the prospects of a good location for tire rondi are
Centenary Exhtibition at Pialcpiain 1876. first rate.
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- SALrING A MINE. through nearly a whole day, was that we founit no single Tuby
or diamondn n)% .itea.. off thio niglbourliootiof tht rck or off

(pn tire last day of tflie inqaîiry into the ilCali fornia Diai aond thu line of the original Arnoldi survoy. 1% e trailedtire sur-
i Sîitndle," in the Court of Ecqursoma* evidence, iotis vcying pitrttcs and fthc prospecting parties. 1 ifixei repont the
ianti fot et little~ interesting, %vas rendl, sli lng tho unsk,llf,îl trail of.Artiold aud Janin, recogni8îng Mr. Jani by hi,; slen-
inmanhler in whiclî thet Ralting wvas perfornwt, anti the skillftil duer foot, att (lwdi ront tîuir aadrnsaottt h rt-
iway eu wîbich tho frauri waq laid bar. l'y a XUnitetl Stateii Gov.- ginal 160 autu,, linding the spots wlîerc Janin distinnteul,
ernînent geologist The stor 'v of thea original dliscuvery is anideterniang those in which Mr. Arnold diti ail tire work,

l contained int the following qtaf,'nî,nt, whh h apîwared in tile follo%%i ng thit ir return tracks ta tho streain where they basil
San Franciero ('u.nde"M liîîbury, a ver - intelligt-nt ivitshed ont the gravul. Along tire lino of tiroir outward

iyoung Inî mawho lias madeul riva trips to the field, tlic rnitta, hetrte ajaîl tiiere an tuie vîcînityof survey staikes, or up)oî
first witli M. .Janin, rend thjis last witlî Roberts, toit the re- canspicuous a -bhills, we founul an occasional ruby, but 10 feet
porter a inarvelloîîs tale about ais ant-hîjîl built ofjewelt;. Ile foff theur lino of travel never one. Returniîîg to tlà-t examiner-
il g teppît( necidoentalv on1 the Bide of the niout, anti tle tij (o f tire cenîtral table rock, whicli was inata hy inysoif andi

Ibusy littie insects am uri ferth ta wreak vengoanLe on 1two assistants, 1 ftunt tliat a îîearly uniforin numerical ratio
itire imtruder Stooping (Iowa ta look laser at the -ants, Mr. exisft betwcen tlie so-called rubier andi diamonds. In other
t Iubur>' noticoti a gro:ît ninlbor of red andi white stonacs, of uni- i wurul., tieat ta about Lverv fing1e diamiond tlaoré wouIl lie (roin
tferai iizo A elosvr o'xaiination saowved that niearlu the untîre lalf-a-dozen to cighit rubies throwr ia as if tlîav bail heen
4 nîunt %vas componsoti of diamaints anti ruabits. lit h110%'.ttltl previauts> miz"2d, or as if extreme care was tak.n- tiant tut>'

1 the whol* aut-hlîl in a itack, anti hrought it along itf hini ' shoulîl bear aboîut tlaat proportion. Iii nitro cases out of tui
M. Clarence Kinîg, flic~ scientist iii coinanul of tire geologi- the gerns lay directl>' upon the' baro surface of rock, or tîpon

cal cxr-loration of the fortloth î)arillelq having lentt of tire an inulurateti crust of pelbbles iind solit whero the -rockdppt
iisserteti discoverius of Arnolt, Janin, anti party, anti fcaritng beneath tire surface. Thiîs table rock iras broken and scamit
(bat, if thacre îîere an>' truta in tlac statemeaits, bis supe- across its surface andl down ils Milts with dieep cracks, varying
riers iniglit blame hien for overlooking sud> a valuable (Jue- ¶ roin. a few inclues te 19 inches or 2 feût lintioj'lh 'Many of
Bit, starttil to von', fla report. Jaunin bail mentionoti that theo cracks hati beon disturbeti by the two parties, (base

Ithe tiscoverivs hmia en mnade on a musa, or tabte-lanal, ucar jwliil liait boon ivorkou by the oitrliest party, by thec liartieneti
line tiimhcr Mr King> whli scets a cicar-liuatu anti coin- j surface of the gravel end rand, slaowing vu'ry <ifftrently frout

4patent 1ahisicist, and to pussess etoutiîîg caîiabilities wlîch i the more receîitly disturbeti cracks lIi every ont, of tire dis-
4 ioulti (Io no discreulit ta tlie ketucet of Coopea'b famous li- jturbet cracks I found more or less rubtos, anti 1iamontis ;but
t tian, hiçrba~ls progrcss anti success as folluws :-I îrm a 1a consi'lcrable proportion of tho cracks wvru filleti witli un-

tkoreioof tlic couîntry, I was certain teat (bero iras ouly j toucheti earth, andt overgrown with gracq, cactus plants, nd
tone place iii thiit country whiclî answeretirea description, anti sage brnsIm With the diamants anti mubies occaîrcd sinaîl, an-
athat place la>' withiu tuae limits of tire fortietb parallel sur- gular, and Partly-moundetl quartz pelbbles of varjous sizus, anti
vey, 1 tittt rniicî ta go (huvre. Tht main muason wtîy 1 went concretians of irani oxide rontaining partictes of crystalliseti,
wîas that, if it iras gooti or bail, it waulti bc a blighit on in> quartz, botlî of wlîich are founul freely mingleti witb tho soif
geologial survey not ta have known of its existence withain front surface to bied rock. Rence, if thc guins irere a natural
ts area, aind 1 baail to do it as a znatter ofsclf.dcfencc. I wvatt- i tieposit be-ng ofaqpecific gravity,lntermealiate betwccn quamtz

Icd utîtil thc fieldtiork of the 6tirvcy iras completed for (tant 1anti iron cancretions, thîey must have aise settîcti throaîgli the
year, andi late iii October 1 left hure, acconitanicti by twa as- c arth ta the lied rock 1, tbeoforp, sclecteti giounti overlying
sistant-, larouceti ta Fort Bridger, rin Wvomaing turritcry, anti i anti abnt the table rock whece c top 'ras more or leb>
orgaisut the camp uutfat We left Fort Bridger on (Oct 27th, , strown withl so-caileti rubies, carefoîlly shiot-lleti off the sur-
andi marchoti dirtttly ta thoe spot, reaclnng iiee Nov. 2nd, i face inch of grnumîti anti gZt el, andi exaîninet, by meaus ot
18 72. 1 campeul at about two or thrc o'clock in tlhe aller- 1 sitever andi pan washin;-, ail the material tiown to, tho bed rock.
nûon, on a sir.all streorn in a canon ;et theia esterni end af the About fuirty of thesc tests vrero matie, encircliug the table
mesa. 1 starteti to ride (Iowa tire canon, anti iithin fifteen rock, ant in no instance was a raby' or diamnond fouenu. Ituby
minutes 1 founti uîîon a trceo a ter notice. claiming flie wat,*r 1Guicli, Ieading tiirectly froni the table roLk to Arnoldi Creek,
righit of tlue streaun, un (lie hautiwriting of ilenry Janin, rign.ý-d anti by nccessity rcceiving the wash. of rtea gcn-bcarmug sert-
b% hlm. Wu thon began the scarcb for iitamnioti iii a Bide fart of sanîtstone, 'vas fotarti ta be uxtremely rich ii rîmbies at
ravine leadin)g Up to tire alua, tilag neottc. lu ialfan.bour, its hoati; but tlais rielîncas, insteati of coutinuing down tlic

jarriving upon tlic cdge of the mesa, we founti a survev stake, 1 li, as, if genuine, it inevitab>' must, îarovud ta exist uni>' in
îvith a palier *atc, claiiiing cither ten or twcnty acre cilinîs. (ho grounti dircctly ai tho foot of (lire table rock, whicre, tla
1 do not know whîîch tho>' wcre latid off into; 1 tlîînk they tsil iraç clearly disturbcd, mimeti anti sinoothiot. 1 Bank a se-
weru twenty. titing aroîînt ttcnesa for at short tiînie, 1 raw ries of four piti ta the bieud rock, down (Lu gulch, at ilîtcrî-alZ,
(bat the linos of traf lis radîîîteti front a comino ceîiire. anti 1 excavatieg probably a c îupîc of tons of inatemial, andt altboili~l
foliuwea t(hase trauks ta tient centre, w hich wvas the cu'ilrat,'d as in eve*ry other instance, quartz ant iIran concrutionu wue
table rock,-a saritstone rock, on r;uctit iamnonds liat i beî 1 distributet lronghiont tlae gulçhi soit, not a Tuby or dianonul
founîl. Wu iminiciately founti rubics; scattereti on tire surface fwas founti. Upon the raiseti tine-hike portionîs of tlire
andl in thu santi, anti befora aark, wbich cine on ver>' ,oon, table rock, rîmbies andi diamantas lay upon tlac summîits
wu piokuti up tierce diamnt,. iVe tuici returacti ta camp. and inclinei sites in positions whcre any storins must
Thei ncxt morumng ire %vent back to ties table rock, la>' gtown inevitably bave distoiget t.uen, and, wlîerc, inartover, thicy
upon aur facts, anti got ont numr magaiffing glasses anti wcnt wcrc .aliays uiiaccompanîeti b>' quartz or tron. An t-xa-
to work, rysteniatcahlly cxamining (hoe position of tuhe tonres mination, continue t hîroug> seyeraI uhoures, of tlac rock mie%-
anal thuir relation ta tae îaatural gravels. 'rue fret Iluint terial itscîf wifli a faield riucroscope shiowed mia trace of ni%-

iwhuich excitoti ni> sus;picion vous the fiatting of a aliamoîat on crascofflo diamnonils or rubies. In tfe ravines, anal uhmon lic
a asinall paoint, or knob of rock, rîsiiîg about tîro luches abovc usa near by, aie nunîcraus ant-hialis, bîmilt of tnnail pubbIes,
fthe sur14icu. TIhc tîtan la>' direct>' an toi), tn n piositioni minîuit b>' tie ants, which wt; (aunai bwsing mîieu on Ilacîr
front which anc lacavy wiîau, or (lic starus of et single wintur, surfaces. IL still dloser exainination slaawut artificiîil hales
must. ireuvitabtv have dso itL, anal 1 at onîce calieti mn> brokeu lorizoutally wit i saine 1stick or Bmait imapicnent
tira assistante, logetlior andi 1îintcti <ut the diainon-i ta (hem, tlarougli tlie nattîrai cruet of tire nouîîa, halus casily di8tin-
antI t-Adt thirnt 1 thîougbit it was a (mmmd, 1 then (ltatorieu guism.ti fromt tuio naturat avenues macle by3 tuit iiBcts: thetii.
ripou a plan of testiiig tlit wliol questin, irbial consiqteal of selves, wlien tmaccu t the (li d catic attificial hli hîcît ane ai
a systeai of outiide prospects conducteti over tlae whiale mesa, twa mubics. Morcover, about (lac smitet ant-hlîîls irere tiae oIt
ramnî.ti out by digging a baslial or Lira of earth, avcr.igizàg it, stormn-woru footprints of a iman. >lany outsaale nt-hlîtls wue

isiftaîg ît in sievcs, aîdmti len washing bath (lic favtil gravel t sitd, but (hure wurc neithmer artificial hales pîercing tlacmî.
an aatirli refuse diîrt at (lic streain; of an examinaution of (hi"- mubies îritbiîi or witlaout, noir hîumai tracks. 1 discovereal on
tramîs. andi tmacks af ait the puirty; following tlicir -work (maint thmc table tlîrec cnieall cmnemalals. Smîmming np the minerais,

Ibcginning ta euti; at c-c:ful examnination of tlic at-bilîs , nt fl.î rock lias prothuceti tour distinct types of ahtamantis, a fcw
iscruin> of (lau' rock itscl, aîmu of (ire ,o.e:allcd t;il>' Gil. li1 Orienital rubies, guîrncts, rpiicl, saîlies nerilds, nanti mm-

msuit of tlîc oîmîsidc 1rosîcting6, carricl ail b>- fouir of us 1 nature.
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Xext, procecding to Sain F"rancisco, Mr. King atouglit an ira- EXPEHAMSNTS have latc-ly been Malle (IVC leaîrtîfrOina Uerinait
t'ri aiti %villa the execuitive comaiitteu of t Diamonsd Cent- gris joua) in lu htreets ut } Ieilvtjrg, %vital tht, ga,, liglatîug

àîa ani Vimpilte gencral inanagur antd party back andi uxtin,aitsiliig aîhèînritails of %. Flurb.lîcaiaî , Mi n%'Ildî tilt
fi, tile aillegeal dinaoad mines. During tliis last visit with tu tien' of gai to thei (prise, iial> baîrner, is îèrotitîtd tir btuliepl'

Cvlton isarty te thoe fails Mr. Janin slioved 1M the places by a change ut pressurt, ira thu mTîas he Zit ,üniitiý oeil ut
!guise hh la, Jîariug bis provious and first expedition, lie aend th pClrincip)al burnea tat lit by a suiai itdjuîiîiag liîiv ( Wit, t . at
lits 1aarty hli talien geins, andi in evcry instance but one they preservetl fromt extiitiou>. Tiat .axiliar.% ilauta. gui s (Pitt
i..aînittled mtils t places n'here lapon lis firet expedition lit iriunever the primeiial burnur es lit ,u asidtz lit .itglaaa I.y tile
tatil the grouind in thei condition in wliilc hu ail described principal naineC, NvIliltilb LýoVs %)UtI.li tht. aîuttîill,. Ï11e x -
at. tJ..ftic oteasion of bis visit to tht, tlie %vitiaftic Colton periunentI, ale vraii 28 ,utiappa)itraitiasts, là tvi. hIt tua. tiari t
1 rty li. foulait no diaimondat, but fouind su caieti rubies strewved order for "12.
t laie lu surface of fle sandattone, tantd occupying positions

wtaere file ral or wvind muet necessa-ýrjly have dislodged tlicm. 1>IGI.~iSsoit F IV. l'UT.4Ai, of fle peabod%, Atat tai ojf
%lat'rc li rubies anad dianioaus catuc from n'as pretty ti- Sciences, Salem, Mtisb à tllei reteaaily expl>reilflic %liîtî,tita

untatuty intlîeatt-d by Mr. Li. Riller, a diaîuond merchatat, li Cave in Keuntucky. anti la vihiteti several cavverî, twvir ti-
Ilatton U.îrlei, front wîoal, and i n'lse pairtuer an lParis, ln fore entureti. ]lis iîiresti,atioas have reitlteîl iii î'aiititg
Jaaty, isi1, tito oftbu ajauctlastors putcaqesd a nusier of rougia col.,ured f'aste n'ithlîut C) e-, tituat explodiag titi t ua> lliivrtil

tula;îtauandzs itnd nattes, plataps abouit 3000 rubies and teinder a fieldi tlaat ail tyeless fasît art- culoiarltcss. %VIait.. fisi initIaeyb
tiuai1diamonts, one or tn'o of tiu latter of cont;iderabte and crayfisla,botlînatiand witluut tuse ugaius,wt re olitaitaii,

size.preseutin% many iiew fe!atures of great itttttt tu ni Malfts,
Skeltons ot litant beinga, uioiadct, lat[ l. g v.ty of

SCIENI'IFIC \EWS. vailtable aircleocological relie.; were fonntd ita tile tien% c .anbvrs.

'Fite %VAY s %%fiscal à OAL as Fî,ain.-'l Les %Iontte,,'of .liept. Dat. lAtSRSlias îliscovered, lu l'lumis Cutnty C.îafonia,
24ttt, 8tittes, ttaatt M. ltscawald, on visiting a gai.ery in tlic a body of n'ater, probably tiu must clevaitrd il the bîassied
ctaustîta mines, ab îtiound for mi)' to 350 yetrs, founti some Siatac, tile baroineter registering aî lit:s at o! 7330ft. aibuvu

n'utq wlaii lia 1 ticen left tiacr,!. It hlli aibsorbeti tli.- waters fie sca level. Thte laike is ut triatigalar laIt', tiavaug its
tilia.li Il wned an tlae interstices of dte ti cists, and fial bucomle losigest dtamte7r about oit mile andi tlar:-wrt..urïsa ti ugtb.
ut a brown colonuand coria..eotas texture. On exposure to ttht Thli n'ater duriîag ltist Augîilit iî.e aîîtenu..ey colît andî ut a
opecu air it quiçkly lîardtued, ati %vas completely transfornied del) blue colour. Thte otatlet i8 tuto IV.iracr V'alley, urer a
auto brown c.as (lignite> witlî a çoncliotial fraîcture. Uts lier- iduçlvst> of somge 2jouft. 'I'lie aaifrnî,î At,..iiiy 01Sieîe
centage of carbon n'as very samilar to tlaat found iu flic best lias uamed tlic lake, cafter it', dibcovurur, Laik Hsarknt.,s.
. zxou lignaites. IThis observation shows tîtat thae circumstances Tai STATEiI:tT ttat plaints absorb ammonia fr. the
fuvuurtable tu the naturat c3rbotaisation of n'ood arc-(I ) Saut.
taon aaaiong fragments of rocks aimo:ag wlatct ctrcu!aite Ireely atmospberc liab, it is saiti, licou exlîeriatitaliy aleuuistnitc!d.
Ftabturranteau wvaters impregnateti %vith anetaltic &-lits. (2) A 'Vwo tobaicco-lulants wvere grown gantier lii.ll-glasses il, buil ot

cosant n relatavely clcvatecl temperature, sncb as prersaîs thae saine kînd, botla tieing supplical nitla fresia air. Buat, i.1 ute
j oiit i'xaatos 3 Continuns pressure. case M. Schiloesing placeti a diltut. solutioni o! the sesquiuairbu.j tuaatec excvatIns. ate of amattonia witbin the bell-glass; ever3' day. At thec endt

GosAmt ,,i'iDERs, rassira WoRKt.-Dr. G. Lîn;ccumn las read of six n'eeks1 nvarly 2 gr.îmmses, of amunuita tiati &)cun vàPlai-
a utater of match iuterest 'nefore the, Smitlasonian Institute. lised in thîe atmosplîeru uf tliu ont: glass, amaid un agnalysai lieu
F(UIîî tItib we txtrai.t tIte followiug passage; .'11 once obsurveti plsant stlbjeut%!i tu amîiîlonia ftilîî,a %çan iti tui contais., -1 lier
uetifd tlu.cspidetr est wr o h tapper corigur of cit opcIaià cent, mure nttroget tîtat ttlc otîter, whiia..i tiaul lest titan ftle

outidutuo-btuttr. ilowas spiuning gossamner, o! %vlia.lî ache normal î 1uantity. The nutrugen iras tiititîîse titrongtauut teu
n'as formaing a ballooai; andi cliuging tu bier thaorax ivas a little plant.

cluister of minute yonng spiders. Site flnisbed up the body of
tlieu ballouti,à tlre n oeit th e long bo n' lancs w ich w ere fapping N iEte sEar les a, A M iNs i15 Tus RocEv i îi. T i S - r j

atidi fiattteng on thte non' gently incrcasang breeze, sevcral R. IVeiser, of Ge'orgetowun, Coloradio, stateli that gei. il ave

tu bau fixing thte bottom atnd wtdeanug lier hiammock-stiapecl Foin of oser silver mines in Clear Creck Ue., Cetoradu. 1 lie;re
ajaliuuca. Aiid now thtý bruezu beaîag aiatable, cibe moved tu is a silver m~ine bigla taju on NicçCllan -Mouataine, i.ailul lise
thu table in tle gîtera, severeti it, andi lier craft bontic Il Stevens Minec." Tlie aîtitutte of tîais mine is 12 500' ftct. Ata
o!artý lisit oservin ia irtas ds a, . oon beyond the il ithd th of (rom 60 tu 200 fuit t te crevict: sts.tt, IunuaibtIlIg

uparinat s ru wynrtwrs~aa~of silicai, calcite, anîd ore oete thluhliOi, lgwIlscopu fm bevto a standing near wlaen elle wa 1 à, tnog b i et sid îni tue gatisse.aaua .IIigw.11ai
t prcutaritis to caist buose the caible, and liad thouglat I would jruekai, is fni t h isldfo.eims. Ii .la
airrtsL its fl.glat, bait it bouuded away ~Nîth such a buddten haop Mountain is one of thec bigbest caeterai siurs tif tlau sliutvy
athas, 1 tniis2an sd it n'as gone." traînge, il; lias thte formr of a lireshoniîl a boltiS scrpinut

VEIS O~ RECi A1 of feidspaittic rock near 2,000 feet baigla, whlich in sOute1) places
Tal E N O RCAD loutNEAu LEâvs-Mr. 'I'loma. is neariy Ijavrpeiidieular. lt Sterens Minle is situatet ia te

Mei'ian, lu a îaap-'r laîtely rcad before tlic Academy of Scienace sonthirwestersa b A of thte great haor.e-sbou iLi opensa frona tfie
of Phtiladeciplit t, atait! that De Cantiolle liai! noticud soin-, ycars nortian'estcruî. A tienne[c as tiriven into the mnouiiàtiaaî oniflic
ale--i a difference an the venation betwen tie F-iguqfrrugiraea lote, wlaerc the rock fat almnost îaerpecaîiur. Ntittaiatg tiîîusuai
nit Pagts sylvazfca, the common Atuerican anti European joccurreti util a distaîicà of borne 8-) or 930 fet, n'as saade jataut
beclhî. lig usc micin bech the lateral veine %vt'rc said thon tu frozon turr'ilory wVas r~eliuii, aitl il, lias cultitiea tor
to termuinate' ia tie aipex of fie scrr.ters-inl the Euroîtean o%%er tn'o haunaîret fcet. Tîtere are nuo indiîcationas 0t -a ilînî
tii,'>' t.'rmiîiate ait tutu ba«ise of thie sillage. Ife hli not rcat! thte suamîner or n'inter à tu ivliole fruzen tcrrttury as suarroaaîaaeî bv
origitnal î pp'r of Du Caindlle, but abstracts; ira the Eciiti fac liard massive rock, and. tlue lod-': uLseif îs as ail renal soltt as
ser lits As tii.' siaite'ient stooti, it cotii'ycd tu idea titat lei rock 1lte tuatîters beiîîg uiaible tu .'xeaiate tiu înizeu
fleîr-- %'ais ai taaarkudal itTer.'ncc ln structuîre bet'cuu tlieuse two ilnatirial by Itick or drill to ttt, ntitc ore (for isfat a mIici ltie,

cai liedi sl.'cies wlticli tit tact, la'wever, exist. isgroinug in tits runaaaîag nrctice galena fromt So ta> 1,200 vainccs tu lte
Irotity flte teaa's of flic Etirop)ean bccla are cîlaost cutime à tota), foutait tie ouI> waiy irais tu lignaie et large ivooti fan.' i

ti, li era ins, ii ajtproaclaing te margiti of tiu leaves, jniglat agaunit tlte baek endi of thte tunnîel andt titis tbaw tige 1
nrra' tapivr nis, anai coneect witi the lesteri above tieui, frozun tîtattriai, candi flitc mvrzaîig tak out tîte dtsîtenie

fîariiag îî sort of arginal velui neair the outer etige of the Icaif orc. Thits lis betai tit: mîode of maiing for more usait twu
Vite' v,'ius (if the Ainuricau, b 'ccli enre îîîîwar.is iratig &ic am yecîrs. 'File tunntel 15 orecr tn'o htalitret feet dulet, canal liure 12
ira>, bit are' carl>' arrestecl,.ati titis sadItie cessation ofgroîrtl no dimiînuttonî tf tiu froit a ettuerns to bc rallier îaiurecasng.
jîraîdates dtlî era, wili air.' slighatly curv.d aI pw.tcart. An

.'airiy aarrt",taîti 'ta Ill groanîha an tilt relias auakes tiue srraturcs, qA SNoiî NIss.TEit.A ituodul of a pattit asitni nielter lias
cmi- "'oaituuies -lae nIi>' dîttcrcîace butwcen tie tîro species. lct retud to Lieu city ()! Paris Il. çutizt8tta it a cyhatîler
l'!a. stnim'tunai plit is tu itaî ini bota-the Euro;îean, ctirr. r.-voiring mouinaI ai centralt furnace, wlatcl gaves cail siulhtct
aîag it., lesterai rutia into thec aptex, arecacald the upîter one-the c bat not unI>' to meaIt tile inoir but. also to nssist la dryiaug the

Amemcican tuia mîaating abruptly. soil unilerncatb.
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ENGINLS 0F THE LAKE PROPELLEIl, V. H. lRETCîAM.

As as VWBLL hkUOWn, the black bulb) vactrxurn thcerniOxntcrs Perfection o1 tlîo vacuuma within hie tube, Mr. llcks bu
employed for obîterving (tic solar rmliation * give very dlis- very inzoulinsly inscrted two wires into the Bide off the bulb
cordant restulis, even in the liands of the best obserirers, nd 1 iii sueh a way that a galvanic current applicd to the wlres
the origin of this lians rcntly been iitîdicd by Mr Iricks. of 1 wvilI, hy the naturv of tho light that te rprcad tbrough th*i
London, iwho states Ibjît, in taisopîinion, tic ii.conlaicces arc avncuuin bailli show %vitla, considerablo accuracy wbat pro-
in a great incasro titi Io the iînprfect, vactitiy tit exieste portion of gas, and especialIy of %wntcry vapor, in thora prc-
witliii the iiiclosing blbll. 113viiig madeu a lnrge ninlier v[ evnt A prrcert witlaln the vacuumn butta excceding orie-
Instruments with ~îc arc, in %vhich tlis vaciinf lis tvritlî of an, inchl of inercury is ziot admispible if an accurato
bcti rcdaucd to tht; liuwst attginaile lainai, Mr Iliclis tindsI istrîii,îîtt iâ desircd, and the vacuum cau bocamilybrougbt,
that Is je possible wvith propua: care bo ;lwavîî construrt ia- tii witlaln onr-iftioth- of an inch, iii which condition the
strumcnts that; hall bc lpcrfttly roin.jîarîîbl. %villa cach other 1radliation s,,lar thtcrznometcri;wlll Provo etrickly comparable.
lu order tliat the xxicteorologist zna nt~ nuy tantîe tvrst the Esp<cially it is important that the bulb should bu filled
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ENGINES OP TIIE LAKE I1ROPELLER, V. M. KETCIIAM.

witb dry gas, and that flot the sligltest trace of nmoisturc then to go in and wakc lint up2" So lbc sýtcpped Io anotherShould CZiBt. Mr- Hicks said that althougli ho liad tnadc dit.kL cailedPase e-,i ifuilnadsn h
hunred oftub,8 ithToricelia vauahe eve krewfulliing nitçage: «"To c;dlu operator, Duxbury.-Please goou to fail showing stratification and white lighit i.ntl thu in ad walic up my own true love., This neisragc Plaistcrtube waet thor-oughly ckean and frcc fromn inoisturc. Cove hiîn.ïud to seui<l ncross the ocanu to Valentin, Ireland,

fwho ini turn ruslcd Io London -thenco it was lîurricil to,Tas latest frat recordc-d of thec cicir tclegrapl.Agofe Paris, aînd d9iii on to tlic Eurolican crd of the Frenchi cableiman at filo Wcdcern Union telegrapli office, nt 14J), Biroadwamy, nt Mt. 1>îerrt . fica olierator there Il shed it back to Duxbury.New Yoik, was sitting in tho cablo rooni when a tch(grai I le s tlîan two iilhi>uttvý, by the lo(k the muessage bad ac-froni Phiadeiphia, destincd for Paris, came uver the witt.,I om*ild its juurtivy of tiglit tlîounrid miles by ]and andThis me&-age, like ail oth. rs for Friance, was to go ovcr the sea., *%. %as~ cvidenerd by flic clickiug of the instrumnt oncable via Duxbury, Mass. Thc operator calivd Dt.xbury a the Dîiixi-iiry desk-, whith tickcd out, IlTfiat ie a nmcu way tofuw time8, and then said, etruint fellivo is ns e vidvniy. do0 go ahviad.-Your Own truc love.',but tho cablo men arc always awake-11li have to gct ont- o
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ROOFS IN CANADA.

One o! flic imauy pleasures of travellin1g is f0 notice) tho
difféent ways ln iviîici flic différent structures of varlous
countries are adajted to tlîeir severai requirements lu accord-
suce witli tlic geographical sud other peculiarities of thec
districts îlîrougli which one passes. Ou a fîrst vo,,'age up tlic
IGulf aud River St. Lawrente, the traveller is always struck
with aud pleased by flic tiu roofs of the churches ic
glisten froimafar anI mark the nucleus 0f a settiement long
ere ut would otherwise bc obscrved. The uuually step pitcli

o! ftic old style roofà is another festure; not confined to
Canada, hiowever, but comulon t0 most countnies where thc
snow.-fall is above thec average. Nlany of theso peculiarifies,
however, are rapidly passiug away bcfore aur nearer connection
by travelling facilities with thic rest of flic world, sud the

Irapid approac ivec are makiîig f0 tinit grcat leveller, a ligli

condition o! civilizatian. Tite cliauge,liowever, is net attogether
for flic better iu cvery case, and, especialiy so, not iu fhe case
of our roofs. The old], îîretty stceply pitched roof, wvitli its
tin covering is givint- way ta v'arionus styles of modern roofs,
flic flat sud flho îartiy fiat, for tlic inost part. Wliatever may
bu said iu favouîr of these roofs on flic score of clicapness, it
scems ta lis tlint ilcy arc for the inost part utterly unsuifable
ta aur çlimate. Tho flat gravA-lcd roof is a source o! neyer-
ending trouble licre. In summer it is almost impossible ta
exist iu flic upper atarcys o! bouses tins covcred ; in winter
unîcas coîistautly attended ta, sud shavelloîl clear of suoiw
thcy arc lialîle ta cave iu or to lcak iu the muai. frightful
manuer. A rini o! ice tarins on the lowcr cdge, backs up the
melting snow, aud uotiîing, not even a ncwv roof wililukep fle
iv:ur froin fuudintr au outlet somnewherc ta tlio udamage o! the
hanse and the injury of flic inhabitants. Thîis, liowcver, la
not the ouly evil. Roofs are iîow being bîiilt s(u slightly that

tbey arc liablo to fall in by their own weight, or if flot so to
yiold at once to any pressure that may bu broughit upou, thein.
TVho fait of tho roof of tlic St. Patrlck's Hall %vill long bo re-
membercd as one of the narrowcst escapes from a serions
calamity on record. IIsd the hall not beca vacatcd in con-
sequence of warnlng cracks in flic roof, a horrible scene mnust
have occurred wlth the account of which the whole civilize i
world would have ruug. Thon there is the Drill Shed, once a
usetul aud slmost noecsary building, and one of whichi our
voluntcors wero justly sornewhat proud as large, corivenient
and well situated. Noiv it is a ruin, a standing proof of mis-
take soinewhcre, and a constant remninder of something stlP
wanted. IVe do uot advocate a return, absolutcly, to tlie old
steeply.pitched roofs but we imagine that a good roof, rtrong
sud sound under the trying circurastauces of this climiat(:
xnight witli no grest, dimfculty bo d6vised, whicls would cost

muchi les than the inetal.covcred steep roof and yet serve
evcry purpose. Wlith regard to, aur public buildings it rcaily
seems as thougli the Inspection not ouly of roofs but of wvalls,
&c., lis sadly defective. Wc have already meutioncd two
accidents and while ive write there are people suiffring frorm a
third which was aIl but fatal in its results. A wvatt faits aud
crashes through the roof of a dancing hall in which are about
a hundred people. Sozue of themn are prccipitated through the
broken floor twenty fect to the ground and buried iu the
débris,. 'rlat the result was not more serious may ho well
regarded as an acchilent; but ta those acqnainted viith the
stringent building inspection regulations of some cities it wlI
by no meaus appear that tlic fait of au exposed watt is not
within the scope of prevention which 8hould do sway with the~
possibility of suchi accidents Nothing but carefui, constaut
and stringeut inspection will prevent the frequcut recorreiice
of these approachiesto catastrophes ; aud it scems as if a réal
catastrophe was needcd ta briug about fliat carefuluess which
iu this matter as iu other matters seems so deficieut in
noutreal.

THIE CEMTENNIAL AT' PHILAD)ELPILIA

Preparations for the main feature o! this celebration, the
International Exhibition, arc now rnaking such progrers as
etnsures tho timcly comptetion. of the building sud other con-
veniences ou the ground. The Commissionerî of Leairuxounit
Park have set spart for the uses o! the Exhibition 450 acrts
of land admirsbly suited for the purpose. Building begau ia
July last sud is rapidly progressing, railway communication
having already beeu establitahed front ail parts of tlie countrY
Tite art Gallery sud Memnorial hall especially arc ia a forwarul
state, snd witli tlhe main building irill b-, completed before
flic opening lu 1876. An cngraving of flic Art Gallery xviii ho
fouud on piage 107 of oir last volume. 'rîiiapportiotineut o!
the space in the main Exhibition building among tlic varions
nations ta o bcrcprcsented lias now ben made, thec plan
adoptcd beiug that of flic Paris Expiosition of 1867.

The main building has 485,000 square fect of available
space, and tîjis is divided as tollows :-Siam, 3,946 square fe1et
Persia, Egypt, sud Turkey, eachi 7,776; Rusaisa, 10,044,
Swcdeu and Norivay, 10,044 ; Austria, 23,328; tlic Gcrmnan
Empire, 27,264; Dnumark sud thoeNutherl.inds, 7,776 ; Switzer-
land, 6,156 ; Italy, 11,664; S'nain sud lier colonies, 15,552,
France, Algeria, snd othcr colonies, 27,264; Grcat Britain,
ludia, Canada, Australia, sud other British colonies, 46,749;
the United States, 123,160; Mexica, 11,664; Hlonduras, 3,888;
Guateruela sud Venezuela, caci 5,608 ; Sau Salvador sud
Nicaragua, each 4,63G; Ecuador, llsyti, aud the Sandwich
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Islands; cach 3,888,1 the United States of Columbia, 7,776;
l'cru, 1 1,6641; Chilii 9,744; Draz;l, 17,529 ; the Argentine Re-
public, 15,552;i Liberia, 2,268 ; Japan and China, each 7,290
sqar fout. Thirtyfour nations and their colonies are thus
provisief for, and there a aspace of 21,408 square feet reserved
for contingencies. Although it is yet nearly seventeen montbs
to the opening of the Exhibition there are alrcady applica.
tions froin Asuerican exhibîtors for 180,000 faet, although the
space ailotted te this country is but 123,160 square feet. The
app~lications for space in the portions al lottcd to other nations
go directiy te the Commissioners appointed by those nations, ro
that the officiaIs here have no direct knowledge of the amount

asked for. VOOD EN H O SPITA LS.

The question of hospîtals bas been one 0f considerable in-
tere't latcly, especiaily in Montreai. There is no doubt but
that when suds contagions diseases as amaîl-pox rage, wooden
pavilion hospitals, removed as far as may be convenient from
other dwellings8, are th c best for many reusons. Our American
neiglibours who have a very wholesome dread of sinail-pox
aimost invariabiy adopt this plan wlien a village or sminal
town a attacked. It scoems, moreover, than even for perma-
nent hespitalsi wood bas great advantagcs over other materials
of construction. An interesting paper on this anbject, by Mr.
John Gay, appeared in a recent number of tihe 14Proceedings
ofthe Medical Society o«Victoria, N. S. W." The conclusions
arrived atare as foilow: 1. That, instead of requiring constant
purifying and disinfecting as other hospitals do, they pnrify
and disinfeet theinselves. 2. Th,.t peroxide of hydrogen, the
disinfecting agent they generate, contains oxygen-Nature's
disinfcctant-in a highiy condensed and active form, which,
moreover, is intensified in the presence ofecither biood or pus
-a propcrty which renders it pro-eminentiy adaptcd for
hospital disinfection ; for it is beyond doubt tisat pus-celis, in
combination with other organie matter, arc iargely concerned
in the causation of those septic diseases wlsich are so destruc-
tive te life in o.dinary hospitals. 3. That, in consequence of
the above-named conditions, the inmates of wooden hospitais
enjoy almost, if not perfect, immunity froin hospital gangrene,
erysipelas, and puerperal féeor.

VIE PARIS GRAND OPERA IIOUSE.
WVe have already iilustrated and descrihcd for our rcai!ers

somne parts of this magnificent structure, which bas at length
heen compIetedl In the present number -We ilinstrate thse
exterior and interior as compietcd. T1he entrance is by the
Rue Ilalevy and the door which leada directly into tihe Salle
d'attente. This entrance and ail the adjacent accommodation,
is reqerved exclusiveiy for abonn6s9, or holders of subscription
boxes, whose carniages liere drive close up to, the doors of the
waiting room. Tie latter is a vast circular hall, completeiy
frce froin draught and similar inconveniences, and leading to
the grand staircase, which fronts tb' - rief facade of tihe Place
do l'Opera, by a spacious and coin.. -.. ous corridor. Nothing
can be more admirable tîsan tie wholeo0f this arrangement. It
is on emnerging froin this corridor that tihe grand staircase
bursts upon one in ail the magnificence of its present unri-
valieul decorationa. It is literally one muaà 0f goid and bronze
and marbie and onyx combinedl with the, richest draperies,
statuarY, and everYthing tisat tise Most iavish expenditure and
elaborate ornamentation can bestowv upon ItL Tise sight of it
is absolutely overpowering, and the impression certainly la
that tise decorative part is overdone, and yet it la impossible

to deny, or flot tu fée, 11o1 verY effective and striking it is as
a whoie. Vie dimension,,, in fact, arc so vast that it accrus
capable of bearing ilmost ail that bas bc put upou it. Tho
viewv frein the foot of the staircase up to the first grand gailery
above is onie of the most gorgeons, perhaps, to bu found in the
inside of any building. Tha~ gailery itseif is a change of style,
for its ornamentation is entirely Itaian. Its roof glitters witls
the most brilliant glas enamel and mosaic ivork of Byzantine
cliaracter, ivhile tihe floor is inlid ivith marbie mosaics; of tho
saine country and period. No leas than five hundred millions
of tisese mosaica have been employed cither on the roofs or
walls or floorings of the zalicrles and corridors. Froin the
firat gallery we proceed to the grand foyer or saloon, which
runs aiong the %Yhoic breadtli of tho facade, and immediateiy
bebind the gailery and its ioggie, as the Italians cali theni,
which faces the Place de l'Opera. Rlere, new sources of amaze.
ment await the cye, for nothing can exceed the stupendous
grandeur of this gigantic gailery. Its; sides are iined with
columna of part Indian, paurt Byzantine, part classical comn-
position--ail these styles and pcriods being more or less coin-
bined in the decoration of thecir bases, which ascend as bigh as
one.third of the shaft, and in their nlot iess elaborate capituas.
The effect is gorgeons in the extreme, and baffles ail verbal
description. 'l'lie lofty roof is adoraed with the paintings of
BauJry and other Fre nch artists, and the wvalis are adorned
ivitis antique inasks, exquisiteiy carved, with marbie panneil-
ings, goid and glittering enameis and mosaics in lavish profu.
pion. And now repassing again the flrst cîrcle, we, enter the
theatre proper itseif. The dimensions of the parts already
visited are so gigantic that thse Sale itseif seis hardly piro-
portionate, and it ls only aller a longer survey that you dis.
cover it to be equal to, if not beyond, the utmost limits of
wbich, the humnun voice is capable of making itseif heard
effectively. Its form is an elliptical semicircle of great
elegance, the centre of the ardu being deepiy depressed, se, as
to give a frontage which is at once imposing iu its wide
sweep and commodions and roomy in its arrangements. The
angles of tihe bouse are broken by double ranges of columna,
betiween which tiers of boxes are piaced.

STRANGE CARD 1ANDS AND TIE LAWS 0F
PROBABILITY.

A very interesting paper on the above snbject appears in a
recent number of tihe Etigl:sl .IccIsantc, by Mr. R. A. Proctor,
the ceiebrated astronomer. Tvo cases are mentloned,in wlisch
the dealer nt whist lheld ail the trumps. The flrst case is thus
described in aletter to theEditor ofIVtnzerPar.

99Dear Sir,--One of tho most extraordinary incidents ln con-
nection with whist I dure say yon ever Iseard of occurred hiere
this wcek. Four gentlemen, of tho biglhcst rcspectability, with
whom 1 am well acquainted, wvere piaying at whist last
ivednesdaty evening; they liad been playing about a couple of
]lours. iwhen one of them, after liaviug deait, found bis hand
to consiat of tihe wbole 13 trumps. Two packs 0f cards were
usedaltcrnateiyail the timc, and this occurred with one of
tlium after being shuffled aud cnt in the nsaa manner. Can
yon or any of yonr correspondents give another instance of
this ever having taken place ?

"Yours, &c.,
c"OCHARLES ]3AxTait.

ccMagdalen.piace, Dundcc, Oct. 3lst, 1873."

The editor of the lie.,tsier Gazette remarks8 on this as
follows :

ci An apparently %vell-autlienticatcd case of th e dealer hold-
ing 13 tremps, supplomentedl by three other banda as extra-
ordinary, was published some ton ycars ago in Bell's Lif.I

February, 1875.1
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1 As It may bc now ta nînny, and is certain to, Intercat ail card- TUE OARPENTER, JOINER AND IIAND IIAILE11
players, we reproduco it liere :- *-'Sm u g orvee tî aubo teftatn

t Wc have receivcd tbc foliowlng dateti Juuvtilporie February, Sm ieno ,rvewdtsvaub work,th olwn
1863: extracts front whlch on the Manssrd, or Frenchi roof wilI,

1 'Thora Rat d9wn te whigt the undermentioneti ofilceri; of howevor, give ourrenders a butter idea of tise scolie and natuTu
the Dlat Reginent. The caffds, which liati been playcti with oP'tb work.
beforo, werce litiffled and deaît as nsuai, and the hands were as Tiii MÂY.sAnD on FicNcit RooF.
follows :-Rccently adopteti and cmployed in titis country for mauy

0Captain Il. Wood (dealer), 13 spadcs ; ace turued up. of our publie edifices and privto regidences This peculitir
EnAitn il R. Rolfe, 12 lîcarts, 1 club. andi ingonlous style of roof baviug ail those striking ad.
*Ensign IV. C. Iliîîton, 11 clubs, 1 heart, 1 diamond. vantagcsand promnnt féatures tlîst recommcnd it togencrai

Litut.-Col. W. T. L. Patterson, 12 diamand8, 1 club, adoption for every ciasa of buildings, the sinîpiicity of con-
* Partuers. struction, and the elegaut effect it produces, must at tract t.

i wititesses ta the above having liappeneti, witiîout an>' attention and intercsît of ail who arc favourablo, ta improve-
packing of carda, or an>' other ivay of accountlng for thc oc. mient andi good taste. It is not our intention ta enter into
currece:3 detaila, tho scopie and i dm of this wvork belng f0 show cuti

(Signeti) explain. thse best andi most simpîle modes of mecliauical
W. T. L. Patterson, Lieut..Col. olat Regiment. exectiiau.
I. Wood, Captain, 91st Regimeut. WVc nu», however, st4lto that flic Mansard Roof lias becît
Il. R. Roifo, EnUsigu, 91sf Regiment. known andi adopted in France for more than two huîîd ret
WV. C. flinton, Eîîsigu, 91st Regiment. yeara, tiuïing whichlî i lias undergono mauy modificationts,

Extrt %wîtiess: especially sa in tIse French capital, where, latferly, tIse raidit
A. C. Bruce. Vaptain, 91sf Ilb'giment.' andi modern iniprovements made hksvo iliangeil tho entire

« Out correspontients inquire whefher any of aut readers character of almoat cverytbiug in building, thea Ulauard
a iubtanue any eqîîally remarkable circunistance, and ai particul il>' baving attaitied a degreu of elegance andi fini-;li

ask hat are the amdes 'gaingf its happening again. This la îvhich we eau but ouly hope f0 imltatc. Ycf if le quite possible
ajob for Mr. Baîbbage, orany other man,.Eo. OItls Life.' Il wo ma>' equal the best cflorts of Frenchi mchianisii in thec

M r. Proctar goes Into lengtlîy caiculations over fthe subject practical execuflon of thi8 description of roof; titis opinion
Ianti corrects tIse calculations of tho editor of thec Wesiminster belng foundeti on the fnef of ouï discovcry andi invention of

an entire now 8ystein of Unes for fintiing tlie lengtlss of rafturý
J>apers. Tite latter says that tha mind is incapable af grasp- andi their cnts.
loig tlic cîormous uumber of possible ways lu wbich 52 caïds; Fig. 1, page 52, ehowsi the angle of the building, and the
can bu deaît eqnally betwecn four players. It bas becu cal. 1 scat of tlîc hip incicatedl by A, C: alsa, sec flie position of ctWu
cuisteti tint if the entire p~opulat ion of tlic earth, taken at aile jack raiters2, 3 nnd 2, 3. Furtlier notice fîmaf L, la a, plat.,

tlmusati illons0fperons weo t del Isecaïs ieesant>'on iclh rest tIse celliug joists, and supporteti b>' tho giventhosan milios o peson, wrutedea th cads ncesanlyrafter ;ita corner C, being cnt square wmth tho seatI by %vhlit
day antI niglit forone lîuntled millions ofyearsat tbornfcofa we avoiti backing the htp. Ail titis beiiîg under,3tood, vic
deai by eaeh persan a minut-, tlîey wvould not have exhausteti naw came ta, the construction in a practical, wi»'. En--e ac
tise one bundreti tlousauidth piart of flie number of essentîaîîy 1 e loigboards fogether, andi la>' tIsern on a couple of

dutTerent ~ ~ ~ ~ ~ ~ ~ ~ trste ~vy nwîc h ad e i adsnn .and commence at Fig. 2 ; square avare auen for a base,
diffren ivys n whch he ard ea bc o dstrbutd. ay AL, iB , next drav flie position of thse given rafter nd

Mr. Proefor's conclusion is fiat insteati of thse 1,00o,000,000 'ise plate on whiciî rest thea ceiling Joists ; again, et the foot of
inliabitanits of the caîflu i tIse supposeti case having to deal A, square up a lino so as to, foai a rlht angle ivitlî A, B1

1that cuormous number of tiges, tiîey would only have to deal bisecf this andi draw tIse seat of thse hip rafter lotit' ated l'y
cadionc a mnut fo anchou audfify mnute fo anA, Ci which correspond and answer ftic ame purpose as tlmat
eachonc a inue fr oe but nd ift miute fo augiven et Fig. i. Again, froin the point of tIse given rafter

eveni chance of giving ail tlic tramnps te, dealer. It is probable and the inside of flic plate, drap flic fwo perpenidieuilitrs, rtfJ
fhiat thlure are scarcel>' 1 000 millions of whist players iun the ting the seat et B, anti C.
wvorld, but flot unlke>' tliet as many as 10 million rubliers WVe wiil now fi upon flie lcngtlî of thec ji.ck raffer as A, F,

layedit aver eu~ ct being thliu 2F, and the lievel for flic sitie eut
are pla carli day ail ovrthe woriti, sa>' 30 million deals accu at E, which i3 suficientl>' plain ta lie undcrstoott. To
penigi, or r2 ughly (and omitting Sundays) about 9 millions fluti the Iength and ents of thse hip, fake an>' point on the base,

0f deals per annuni. This %voulcl give in about tweîvc yer say D, and let D, B, C, equel A, B, C, on tIse seat liue; square
an een hane ofa cse f al tIe tump fo ealr. ntiup C, L, anti B'3 ; join 3'D, andi wc bave tIse exact iength anîd 1an een canceof acaseof al th traps t deaer. ncta of fle ic p rafLer. This simple procesa may bc employeti

juat as there ivould lic notliing vcry surprising if two aixes jfor nan>' oCher practical purposes lieside roafiîîg.
hwerc thrown la four trials; se tbere la nothing ver>' surprising We may aise «idd thet flic upper roof bcbng coveîed with titi,
in twa cases of tue card baud lu eleven or twclve ycars of or other mefai, andi thîs bronght over tIse crowrn monling,
card.play. Indeed, there ivonid be nothing very snïprisiug lu there is no necessit>' for a gutter.
ton or twelve sncb cases, at tho imagineti rate of play. 1 do Tua MANsàRD> CuRvED Rloop.
nat know wlîethcr that rate la teasonable or nat, having noa Thse construction offhls being precisi iy flic sanie as titat
whist statisties by me. I suppose ten million ruliers would given on tbc prcceduîîg plate, flic description will bu nraïhly a

taking Ise a ~repetition. Thse curveti ribs are matie ont of pienk anti nauletilusply, taigteaverage, about liaIt million sittings, or t tte straigit raftexs. Al fliocuta antilugtba of everytliing
million playerai cadIs day lu tIse whole woïld for this roof shoultbe donc on the grounti, and no attuinjît

MrI'roctor says that ho shoulti perhapa apologise for tait- madie ta ix bicfore ail is ready>.
foi; Up space %vifli reference ta, caïd badbut they sev fe Fig. 1, page 53, shows flic angle of flic building, slia ftse

illut rae las o îurbabiîty andIsanisposition of fthe scat for the bip rafter, andi L, tIse plaîte wiiillutrae lvoof robbiltandtIse Iaws of probabulity ire if supports, tho corner being cnt off square %vith fli c at.-
flot only, as Paley hath if, the guide of life, but arc aisa tho Fig 2. Let the liue thet shows the top oftfli joistble a base
safORt guiude in erientific research suad faînîliarit>' in dealing toi start froin ; now fix upon anti draw thse position of thse enîve
%vifli probleins lu probebility 18 very useful. anti given, rafter ; but off thc position of tIse npright board tbat

It 18 reaiiy very luteresting te, sec 8o able a scieutific meri forma a part of tIse gutter ; fbcu from A, square aip a l '10in t-P
make a riglit angle wifh A, D ; titis biseet andi dran fl i tue

take op thiss question ofthe doctiiue of chances, aince flot ouly A, C. IVe have now tIse scat of tlîc Isip front wWhI ail the j
as to card hiantis, but aiao Iu the case of meny ordinary te. lengths and cuts can be readily obtai".cd. Drap Unes front ftie
cnrrenît nattera, wo hear se much nons"-nse talked anti sucli point KI anti the plate, tIse two perliendieuilars liaviug cýit tt
widely différent opinions sfateti %ith tIse gravesf air ofkuow- B, C ; faite any point, sv.y D, aud make D, 2'B, C, equal A, 2'B,,
ing aIl about if. C, on thse seat ; square up C, LI sud Bi'3; join 3. 2, andi %vu

have thse lenglIs anti cuLa of fhi hp rafLer. Our U*ext want la
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the curvo standing on tlic angle, and whichi mnuet lntergeî' lienceforilà roinjaluet faithful io ]lis vocation , lie passed tbrc
witl tlint given. l'bis aiso cari bo readily found by squnring -yvarc lut tuition at Pestaiozzi'a lnstitute at Yverduit. anti his
up n rew linos front the base-no moatter wlîere-say tlîrougli mid ivas thereby decided lit favour of Pestalozzin Mdens. lie
O, 2, 3, cnttiflg file curvo. 1 now wvcnt to tile Univer8ities of <Jottingen anti Berlin for the.

ilet D, 0'2, oqua' A, 0'2; thlon trom the points wbere thle purposeç; of stutiy; but filen came tlic fimoe wben, Europe

I crpendiculars have cut the given curve, <lraw the dotteti belng overrun by the arifles of Napoleon, lie felt calle 1iqil
ulnes paritllel witb A, D, to interoect those front D>, 0*2, andi liko Fichte and other noble ininds te takt' up armes un the wuur
jet tile distance B 3, on the uppor part, equal B3t on tie scat ; of luberation, andi joined tlic colobrateti rifle brigaude (tut-
then thron>ih tho pointa thus obtaineti, tratcthe curvo. %Vu mantiet by (Outierai Lutzow, andi iununortaliseti bý ih. 1uoet
now want tile leuugth and cuts of flic sati curve tbat nalla Korner,-
uigainst file Iip nt the lower part. Suppose wo fix Us position "Fron, sire to son the tale shall go,
at J;, on the sent lino. Tito tuvo perpendicuilar fromi Us long- 'Ttwas Lutzow's içild Jager that reuîted th 0 
st andi shortest peints, cutting the givon curve, determine flic On tlic restoration o! peace, ho foiànded inf 1819, aun edîîc-

lengtbi, thic Eolid, lino front N, beinur tho louigest point anti atinnal Instiantealt Oripeshein, roxnoved a year Inter te Keilhu,
doivil cnt ati fihe dotte-t lino scjnared over Utn etge give, the ulear Iludolstatit, ail establielhment which '.till flourisiies. lIn
bevel1 or Mcde eut. left it te ho carrieti on by olhier men ln order to founti frcsb

Tito curvc ou thuangle shoulul huvo a backing to receivu ones !l Switzerlaud. It wa% net uatil bis; rcturn te (ierniany
the%, boardis tit coveriug. la 1837, thint bis Mdens were muatureti on whvlat ho feit lis real

Tofund itlles, look at Fig. à, and notice flic thickncss o! the mission to propagate, andi what, resulteti in thte "Ki tirgarton",
bll rafter,ceuttîng euîually on each aido o! tlic corner at Il; sot with which bis nane tvill ever ho connecteti. Miv islied te
tile compasses te the distanco mande b' tile two lined that are propose somcthlng te employ childrcn before the legal age for
s giiard with this, whicli transfer to tile levai bios at F"ig. 2, 1 school. He hati aIready fouîîticd a Kinderguirtea at Blancun-
madle througi tlie pointa o! interseetioa on the angle rit B, P ; Iburg for tho purpose, auntaoî on bis return t 1 bi naiea line traced tlurouga tluos, distances gîves then hacking. country, hoe wvs u'nabied, aotvitlstanii. g maay ho1.1Stilo at-

tacks, te carry olut buccesstully, and wîit) eoncrai approbation,
KIN ERG RTE,'OR EVEOPIU is systeni of tearhing by mens of ga., Ho die in 1 852,

OIN TH -INEG11N1 O ELLPN at 31arientlial, wiîere hoe was about to £t;, an establishmtent
SYSTEM 0F DRAWING. for tlic training of Mindergartuorin nez), o- feu.'tulo Iachera ef

Mt the hast meeting of the Edinurglî Architectural Asso- bis Rystema. The idea la thint chilten shuidt tu led to gain
ciation, the foiiovving paper was road by Mnr. Leonari A knowledgc, andi whîat is botter, bc madie ta thiîuk, ovea in Ilueju
wheatley on the abovo subject -- gaunes. Childrren attend to their gaincs, anti if titese art-

The' importance of dravring te the architectural profession anperîîutended, attention is readily given to thoso dit tîing
is urdeoniable. Tiis being the cals(., it is as %veli te coasitici theat tufie toys arc VI ry simple, thiobe furst oseti are sanad
whait is tlic best methoc te follow in order te attain lreficîency pieces of wood like lucifer matches <Stabehea>), whicli are laid
in thîs art. As a nation, we tio not excol in draiving, andtin varions directions, and ,uoined sons te formi figures andI ont-
Macn, of Our best artiuits %vould have been tile bttter for a linos of tamiliar objecte, tho chiltirea being matie au luaiuîed
greater knowiedge o! anti a tuiler training ln it. Tho French, ivith the mcaning o! straight Uines, horizontal, perpenticular,

as arul, ac spendd daugitsmn, nd he Grma aristanti diagonal, thlon angles Uriglît, aente, anti obtuse). As a

oxcels in bis drawig more tluan bis coîonring. Th~îe slystum gitt they have bricks when they buatn thc nîeaning of square,
tu which 1 wvish te cali your attention, is n,'t te replace freo. cube, &c. Pcas are useti to juin tuie littie ati.ks, ia ortier te
liant drawiug anti copying frtoatue bu.iyt ri make varions pretty objecta. Plniting, sewling, an 1 drawing,
flic liand inl makiug Unes anti emrves, anti the eyc in sueiig dirct tht' chltiro n ttunk bt fic LIe unI ftes6e at
correct distances anti proportions, flâna giin a faste for tho iec h hide e hu te aiso earn te ho exact, at-
grace!ul,-matters which are ot vast ilportance te tho e tieaniidtreu.Alstsokowcg'recqre,
archittct, vvho, ia amie, lias been tut- apt tu despise drai'ing, net onhy by exhibition of natural objects, snch as flowers, &c.,
notwitîistoading s me si lentit mnasters ef flic pu anti peticil in agardon, but picture., arnutxtensively useti l ovyn
in bis ranks. The scil»'nce ot oducation, or ilpoedagogics,' 1 instruction. Chiltiren are treatedias reasonabie beiugs,1 anti
oîîly i-f recent date, Great credit in du te Jeani Jacques are loti, net driven, anti may obey tlic pool's admonîltioîî
Rouîsseau for, lit somte mcasîrc', introduciuîg, or rathuer for "Be nnt liko duuuî drîven cattle
calling ..ttcntiOn Io a more rnasonabîn systein o! education ; Be a beo un the etrife."l
bnt bis guninis was azi erratic as luis îuhilosophy enuotionai, and In tuaching drawing, books anîd isiatea are uzeti wbich bave
would bave luati littie or no cilect even ini lis OvN country but been rnle in fa mail squîares (chiequer.>. 'flule plupil coimcnees 1
for filc labours of tile philosophers o! (.ermuany. Kant anti by markifeg over the Unes the lt.agtu of one space la a perpu.i
Hlegel diti not thîink ut bcaeatu their notice, bot Herbart anti dicular direction, then two, thon tlîrcr, then four spaces ;atter.
Buneke %velu tile printupal Nwrîters te devclep the scienice. wards alternately, 1, 2, 3, 4 ; 4, 3, 2, 1. Whea tibis ia acconi-I
Pestalozzi was, bowvever, tlic atier te whoni education ia plisheti, the pupil la cacourageti te lavent iesigns f romt the
chîiefly indebted. He, like Annoldi ini our own country, strove strokes hotlias learnt te m'cke. Alter whiclî, lie procecds in
ta implant (anti l'y bis noble cluaracter succede in latoing so) tlic samne unanner with horizontal linos, aunt lalis subsequent
in tlic mintis o! bis pupila a certain religiosity, or bigher tonie composition uses both perpondicular anti horizontal bine. Ho
e! Maerais, uven ini tliu tnt Clemnclitary teachuing, knewing is now in a position te ho sluown file jonction of thuesc two lUnos
weli tLe ilour o! m.orality lu clevating the =md, anti the sa as te (atmi rigbt angles, and mnaku squares a! different di-
highuer the mmnd tile more capab)le is it a! receîving truc mensions, disconnecteti, joineti, ant iunterlaceti, the paialiell,-
etineatiomu. Pesaulozzi was bora at Zurich la 1746, becaîno gua.ma o! 2, 3, andi 4 spaces, as weli as otuier figures formect
dir,-ctor of an edtnatuonal establishment at Yvertiun la 1804, o! similar linos The sonare is tVuen divideti, tlie acute angle
anti dicti at Brugg, in Aargau, in Izs2s. Hua writings, whîcb tluus tormcd beirngexplaineti; diagonal lines, calledj et the let,
uvere voluminous, have heurt oxtensivcly reand, anti pased[2nti anti rtl aruter, according tile alolue, are uîow practîseti
tlurough many editit.ns, soveral o! tiueîu havinug beens traalattd Isingly anti thon la tuniFont iith thuose proviens loarat. After
!nie varions languages. lits bchuolats wec vcry numu-rous, Icopying these la thic book, dinwiag !rom memory rhoulti ho
anti thiraugli thîem an immense improvemont WvaS effcCteti in donc eut tlic rul1eti slate, One O! h Uiefuo belutits, beung the use
elementary instruction throughiout the vrhole o! Europe, aîud o! the inventive fatuliy ; the lupil's compositions shouit bu
uib rinme %vas hucîti ini sncb estimat ion finut the ceutcnary et luis drawrà firat on the siate, iwheu. auy fanîts uniit ho poiuutet eut

burilu was kcpt wvuîh great éEna, in 1846. Among biis pupila by the teachers anti when vomnecteti copieti into the book. 1
ias Frietiriciu Frobel, tu founder oi flte , Kundergarten"I am enabîcti by the kindncss o! Mr Probe], flie nephew o! tle
systtm, anti te onu of then resulis o! wvhose laboure, 1 wish te inventer, anti wluo carrnes on the systent, tu Etiinburgb, te show
colt your attenition. F. Frobol was bora la 1782 at Obcrweîz- saine a! the drawvings he oxcuteti when as youmug man at the
hach, in Schwvarzbitrg-Rntiolstadt. As ih was inteadeti that establishument at Keillu, as Nvtib as soute by lits daugluttr at
lue shoulti bu a fatimer, hue stutiieti *je natural sciences ah the ages o! ciglit, aine anti thirteen. lin says thie liventive
University o! Jea. afier vhich lie became the secrotary on ai faculty la atronger la beys, by whiom saute very heautîful
cetatoe fa Mocklcubdurg ; but lie toit calleti te a bigluor dcsmiay, diesigas have been nmatie. Aftr the pupîl is praficicuitu tuie
anti wtto Frankfort aus a humble tcacher in 1803, anti frou se ofstraight lines, having forernc ail nianner of angles anti



THE CANADIAN PATENT OFFICE RECORD (February, 18%6.

3.TI4fJ}\.a

CONSTRUCTION OF MANSARD ROOF.



A.ND MEOHA.NICS' MAGAZINE.FebruaY, 1875.]

CONSTVRUCTION 0F MANSARD ROOP.

,1019 r

Sc" il/-A

Il

~ .- ~.

sÇCÀZZ.tA-L



51 THE CANADIAN PATENT OFFICE RECI ItL (Februarry, 1875~.

luitey.suled figures, with .-Vir3' vriricty of angles. lie is lire- vegetrible tissiiei, of ivhttver kingt, rare forruer origitrrlly
prru. for tIre tircie, wiriclr tadraivii lir8t stnall anti single tîret front cella of tire stritetur- ivv s.re ribouit to describe, and thrît

i ii vriiiar euîbintitîp, :%ti. utîrteri by Dites, tircî Irirger, ail growvtlr jr ticre rsiilt orf tir.4 i ultiplI!cation, in soute rvr'y or
rrlicrward rcs of ci relus, inhe antgles rit tie points of junetion of otlwr, of these evlla Tliere rie tiants of go simple a struceture
tihe tires beilli expirrineti, tilots preparîog tire puipil, by geulre. i -ugricri4luiiar Aig;r' and l"rîîgi-at; to hi' formed or butta singie

Itrica rai rîtrg aird lev tlie use" of ccometricai tenus, te tlic ceii ; otirer, rim Aigmi aird l"urgi, consint of but a single
Iriglier steîdy orf georrrctry iteif Yorr iviii nowv sue %1t3' tie tlîinent of r'elit ; but al t fic higirer plaintsa rre rggregrites oi

jsystnm eleserves tre nime of 'It'(velopitig." Asr iru lr c l, influitu in iiurîrber, iiiil, ii tire- mort' conrrîlicateti
11n11t bu 0ri titis principle, it Will liut do for tho arclîltect to forms of tisanle, bave uniiergonti modifications in a great
Comîr enre rit once to fori iris b inrroal georrretric fisiitn, vrirlety of ways.

ais lias bven (tenu ie titis citye but a,; ril gooi rirchitecture lias f'l'ie vî'getable ccli is a sac or vesirie, comiplctelv closeri on
graduauly bien iicvelcpi'd, ive must uise tile inventive faculty jne ail sidcs ; tlirc forra of tilt) colla îuay tee erisili' recogniscîl ley
uir by ir rîrroving ocr irresent style, or ratlrcr wrirt cf style, rred placing erneer a comprrratively ion' poivcr of tile- microscope
Seekieg te foint herieroiocsand trttfîît conrbinatious %vittr tirin sections of penUte, eter-jelti or a sirnilar fissile, or ir
tlie ureteririls %n iicir arc fn% îniaced jn our reau, for sbirkiirg the senti tratisparent leave's of ira'rh i- or lrill.reerix, or
tire dilhicuity b', hriing tilt-i ni), nrot icaving thireu to engineers tirose of Sphcr9reum, n'iriclr consist of oniy a sir.gie layer. 'Titc
to carry eut, Lut by irrrproving our own tfaste cut it of the ccli reprrcscntctl in fi i. C'. ila fromt tile tuber of tic rîrtichoke.
public ; and tis is iiat 1 dlaim for tItis systein, whiiclî, l'ho coating of tic sac or e'il-%vnui (h> consista of a very fine
ho%%ever, 'ta trt itteif tven developeil te ita fuit citent, but mcmbranc of cellulose; ivitliin witich rire a variety of srrb-
wlrent tire rlraing lias met nithi tlice succetMi it eteserves it %vili staices kznow as ceit.contents Two of tlii'( rire ilivrrriabiy
bc follived by otirer 8ubjec-i, sucr ris coiouring, tec but it 1 rrusont je ai yotrng gron'itrg cells-ivater, anti a ituclnginoirs
bas irot as >'et met %vith suillicicit: encouragemnt ie ibis coun- jmore or less granuler subistance ktrowe as irrotoielaste (Il);
try. Ili Swvitzeriattî, one of tic ceinîtries most forward îea situateel n'itii iti )lut varyirrg ii positionr, gene'rlly

di tîceticu , tire luetlergartee is general, ris aiso, le Ausirila, alinost close to e -av.ue, la a neariy transparent body con-
%viec it uas iately bee rriled tîrit une scîrool shiai be ivîthmut 1sisting of dLn.sýer, nuiro-et solii îrctopnisa, tile nucteulr Mk.
a gardent garîlerirrg being tised ais a mues of training. WVork, 'rite structure and cornîroition of eit lie pairts trust
sucir as requires tire use of tools, is imployed wvîtl great site- rien'- bu exanrinuel somewlrit mrore rit eletail.
cess fl e situitar mauner ; anrd if tis wec better carrierl ont 1Vire Cell- 111all is aln'ays of tinîiforit clremiî'ei compositionr,
%tu mnigbit more oftcn lat ivitît tirat intelligent master %votk,. if,, constituîtionr beurg (61IiOO-5, idieticai witli siarcîr anti dcx.
mae se itriri ajroketr of, bît tO setloin met n'îtlr. Sometiig trine 'Vuougir perfcctly continuons antI de'stitute cf amy irns
met bu tîscîl as a mettus of trainiing : je or couintry wc or orifices tiit, crin bi' detectud eveir by tire higîrest pon'er' of
genr'raliy useti Latin aund Greeli, ris lit Oxford, - soieetimes fic nicrnscopeî' tire ccii.w:iii is,, tevertîteless, permecablu te
turatretuatics, as lit Catubriige,-of lbie Years 8ouie harve lire-. fluitis, tie ceii.salp passing- juste tire ccii b>' tire preces:; of
posei mrodernr leirgirrges, aird otinerd science. 'Vite nidvaîrtage osmose, tirt la, tlie passage tlîrotglr a pertebie diaplirgirs
of drawîirg, irîwever, is tiret it can bu commened carlier, rînul ef tire it'ss dlense of two fluirlr of dtifférernt speciic gravity,
after.trainîeg gredtiaity rieqiired by it, knon'icdge of indue. iich are separated iry tire diaphlragi VThe substane of tlitc
inatics foliows as a naturel resuit; anti tIre acquisition ef lait- ceil.wval ia secretud froin tire protopiasrs n'ltlcl if cocitaiîs ;
gueges, modern anti ancient, la mre easiiy gaeil by a mind but, accoreling te Negeli, Sitcirs, aud cUrer computeut au-
aireedy aitvrincedl in grewtlî anti inaturity. Iltftice arcitec- titorities, its grovth in tiies uios net depend, ris n'as et
titrai prrofessien, a Younrg man %vite lias halt tire ndvantagt' of eno finie sttppose'd, on tic forrirttion cf non' ccnectis'e
titis trairitrg ivili bu notre tire lessa nble te use bit rule, tlic layers, ccr wltirin tirese alrenety je existence, but on tire
T-square, andtilt) compasses, but lie %vill haeve acquireri 'r ietusscscertierrl or interpositionr of fresîr particles or mole.

metirol, catrefelrress, anti accuracy,-qualiities by ne menus te cules ef cellulose, wiclr pefletratu iut every part of tiie çtli-
bu despised. watt freint tire protoplisu. 'Vire celi-n'aii is pterfectly colour-

less, anti wlie tii transrarenit, se as te reveai tire interntaI
TUE VE(;E'ABLE CELL. structure of tire ccli.

BY. ALFîRED W. iENNETT, M.A., B.Sc r F.L.S , Tire I>rolop!asrn ta tire essentiel life-giving portion of tire
Thoas' lloprttî.cetI. t la trot Iroteogeneons in its cousigtency ;tIre layer

Lecturer ont Butrny, Si hia'3IoptZ nearest tile coil-n'ai la somnwat denser, anti ferias a Icioti cf
Iii fen' dlerpart Irlenlts ra, tic errce-teeciitg uietergone go skiri er biadder ctrvciolriug ticelîrterior portionr, rie i was

gicat a chranrge ie recunt years as le tire miodec je wiricr tlire termed iey Molir tire Il Primtordtial Utricie" (P'rimeordial-
iroterricai studiet ta; trstrirctud in the rundimrents cf iris scierie.-, sciiiatci, e termi wîiclr la stili generriuiy appliid te it. Tite
It ib eut nrrny years silice botaey n'as tliouglrt to cOeslt ie Nui&et aire.îdy tlescribed la proert ie tire; carly stage of
a kirosiedgu ef tie merrîs of plants, and a freciiity le etjstin- tire ceils cf ail iligier organisais wjirout exceptioe, bîtt tiraI
girisiiing aînd narnng cioseiy.cullitcd species eiifférîng fretnte il ila net aue esselialinlgredilent la slroiwi by its tibsenre frot
treotirer ilc ire rst minute cineracters. 'lic reai istory of tird UiJceiiuiar Aig;e aird tire. celia of soute otirer iewiy organisis
structure cf tirt plant, ie mode in wlricir its vtitus tissites Very ceumeerly tire nrucleusa conitaies theitr sînalter bodles -if a
rire foreei tir firîr fuclice whict'i cadi prart ia desîrtreti to fiti, similar cLerace(r witij it, thre Nieceoi. Tire! îrotculasre la
werc net tiîengirt, to feri amy part cf tire programme. 'leacirers oftee absent frein one or mort' cax'ities je tire lnerior of tir.e
of botany nen' recogeise! Ibrt tireir science bas a mericirvjder cuii, termect vacuioles, %wt,icb are occîrîreîi by tirec'i-a.lir
scojie tatd a ftir cobier aire lie ieey bu e profound botauist protoîrlasin nîry be coetracted aitd separatedl front tie ceii-
%vite liras lio knowieulge of .1 critical", speci-!B, wiîc weuid hie- vai by tlire application cf iodine aed dilie sîltiirric cciii,
gitate ti tssigîrturg the crlust mitent Latie anale te half tire a tire,) of îodizî'd soleution ef 'Iiluriîie of zinc riuses tire ceit-
fliners lire irrîglit galber le wooti or by waysiiie. Te makc wvaii te assocme a lîeutiferi blue colotîr, tire nrucleus «îrd tie

iiselfacquaittc, ris fer as Naberre ivili reveal lier secrets, rest cf tit- irotopinise retaieirrg c breîviijsiî yeiiow tijnt 'Vie
iîti tlie internai ccronry of tire subjucts of lis study, is tice xact paert playeci ley tht' niucIesirlr tire fimtrnts arte in tihi

mare object cf lits observations anrd cf Iris laboutrs. And for mnultiplication of colis iï a point et prescrit iivoived in rtuel)
lit purpose tire microscopie mona bri frecty useul Iiîdeed it obscîtrity. Pretopiarisn differs in its cbcmnicat cmpositionr

is ernry glice our oit ictees ]lave produce<t instruments ef rrrr-l frot elluloese le coettinning nitregeir; burt tlic exjreriurieîtsj
prower anti comparative perfection tirat wc have heurt able te iritherto mcde have failed in assigeing te it any dli fInite and
gain merci iesigit itb bic internai structure of plants. constant formula.

At tire feetîdation of ait vegutabire anatomy lies a knrowiedgc la additionr te water and prreteptasi, winich are cocîcunîcîl
of tbc structure of tiru Vegetable Ccli. Thougir e fow cannier le every ccii when in c greieg cenditioe, otier substances
writurs obtained soute inrsîgir into tire part piayed by llit ir ie are frequetiy or gunerally prescrit, of svhicht soume ef the ilrost
structure of pltils, Sclteidit %vas tire lirat, in lti IlP'ittttîpti8 important rnay bo muere mentiotred.
of Scieirtific Boteny," bu present tlire theory of tire cile cn -

connuettu and coinîut feri, Schiutn'a acceerît beîng con- * Ait tire woodcrnts .ntlîo presont artice ane horrorvoit, by porti'i ai-
tirrmatl, carrrtdl jerto more jui.ruiu detanes anti in sone points Oftlr Ergirîr irabliaer,, fromn thre lbtit edrtnon et baelr's ",'foxt

Bnok of lJ.ttay." tIno tînst cii,letto andt itetvty.r3 wrk une Vc-
corrected, by suibse luut observers, cbrelly ljelonging te izotable Nlorphoalngy, aboit te o tî ubluslied by tho Cîareitdutt Pres,,
Germerry, von Mohl, Nageli, Huf.ineister, and others. Oxford.

It Cannet be toe Cieariy unidr8toot by tire begiener tiet ait t Calied by Sohrloideer and the cier n'ritCrs. tie Cytobiaet.
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Starch listh flilrti protîtet, Of assiMilaItion, tin i, of tire 1bcautifill objtt t undur lire inicrocope, fronut it; iî1lorolp1î% Il.
union of fire clenient-i of wntcr ab8orbed by tile root vvitfic grains bet'i.g comnhîncd iu en:I t nt e t s piral bannd visible
carbnnl Temnovei by tire lenves front tire cnrbonic acid of tie througli tire transi) rent tell. IIll. Fige. 3, 4 rcpresc.iîîftic
atinoitpiere lis tiîernicîl composition is ilîentical wltfî that Mode i l e Ilh titis ftrttes takes ptlace. 'lili' filani ts of titis
of cellunlose, but is prolivrti-5 are different. It nover cutvrs, Alga cofRitt of n roiw of cyfindi'ica! colis, et et, of wilich cmio.
niareaver, juta tire constitutfion of tlt-e cIl-wnfl, but il; aiwavs tains a mass ot protoptlasme aîîd flic coiîjugation taketi piaces

Iiîntutduld in te protophulasin utire formn of distinct grains, botwcon tlic aîfjait-t elle; or two morec or lest, paralilf filar-
tire forti of wfîlch h; nt-ariy unifarnu u flich samne spet les of monts Prottubîrances (fig 3 a> tii-st of tdf inake tîteir npfltettr-
piant If a drAp of dilute solution of incline ta placed oun a nu nt opposý.ite potints of tiwse adjacent t-eis, whicl it tenigtI
thin ection of n potato, tire grains of rtarlik are beautiftilly iniet <b) sIi'ccil-wîîll ditin gives way hi twen i ieti fg
Lroiigît. out traiter tire mnicroscope by tilt Ibriglit violet tolour .1 a), attd tre Iwol tinsis of protopiasui coalesce, the( wfîole
tiet aqgsumet, tire cell-wall rentainAng volotirlest; ire pith of fiîîally passing lover ltt e ncf tilt, (eile, (b, uli thre re>tultitig
tilt vIIror tire buIb-8cales of tire lîyacinth fornu equally good imres at le ngif becoînes coateil tvlth n t oll.wnlI of scellilose
prcpuirtiolts itarcu beiiîg invari.îbly fornd iu tîmoso parts of (e>, forziig thlt- reproductivo body kiowiî as nl elZygosliorte.,
the' plant-us bulbsq, tubers, rhtizomnes, nîbuminous sceds, 4-c.- t n the uinitellitar Desnîifils cînc Diatoms, ud ili the- 31iitorini,

whic lte food-unatcrial is, stored ut) for tite nutrition of tire the prîtcess 15 sitillar.
y4unplant, vhellîer il bcdveloped fronu an mbryo or n 3. R.netcal orR.:,aenescence oiCedt.-I'fis proet; takcs

P aîgnî c OitzrI v, c miy ut Alga Tno ,biol, contents f i t ,.Il o)f, n 'lm'î oiýtat,
nltly t4tke. piace by iiît1ýussCîseftioni, Itev particles of the florin- andî tihe maes of îrtitolîdnsilu assittlesti a ov.îlîl fourmeî wmtfî a
ativ iuateriaI bt-coning intî'rcalattd, îîecording to Satdus, bu- brunit green and i n narrow. r htyaline cult, irovitiet wîtfî cilla
tweeiî tlînsc already fl existere l ; ii,- nevv ivatter nssitining or fine Iftrcacis of îîrttoîîasiiî cither nut titis latter end î,r sur-
tie flormn ofconceittrie layers o ve'atr an1ti leS8 denSity, thent rot:nthiuug tire eliole ,pore-. Titi eeil-wnîîl givras wv, ariide no
i8, Colîimivi!I us rrallcr and largîr nilmixturt tof watcr Grnins tire tiwarumspore v.-C.afî s froin il, il inovc- ruîpidlv forward withl
sometimes it-on'coitpoluiu' by tit- pîroduîction of severai its narrowt. r t iti tri front, liropell dt b>' tire vîfîratile i-ian of
auciti in tilt i- interior. lis Cilla, tilt it at li'ngtlî conuî to rî--t. wlîcu its cia cfiFaîtpcnar,

CIr Py/ ireht subrstance îî'iih givcs flic green colour and it ttches ittivîf by iueaus ot rhizoicfs or roct-ita!r., andi
f0 lPaves nit branîche's, and ula>' bit Cousiderecl as a poculiar thronr only the naki il Lal 10f i)rotoltisiit but onics contei tur eu-
forai of pirotiaqu, thte green. tolotir Loing prubably due to cy-stçd wcîtl n tell-watt tteretett tiut of its owt -cîtsttne, antd
the' adinixture tof at vtry -liail qcantity of iran Tire constitu- fi naliy îleveloa int ab n ew filanientous Aiga. Fig 5i ,hows

flots of titis substance las; bccn very cart'tnlly investlg:îtcd 1»' ic varrions stages of thtis pracetss ilt tire cils(- of ail (Edo'«ollum.
%Ir Il C Sorby, wha tinds il; ti bo compost of clitîcrent TIhis Iîracs, .ts welf nls tlt se ttlready dlcsdribt (1, is reliltd (,n

li,,',e8ptî'illy a Lîcie aiîc a yeliowish.-grocnl one, tire as1 Il iliuoit.tr'titig na point (If tardinal imapurtancet ii vege-tatble
ii Iltt of wlîicl gil-os tht( fantiliar la.rcncolour 'l'le physiology, vît. thaI tire vital i ,'rtivnt of tilt celi is is itroto-

Iclorophyfl alvvays tucclirs in tilt, florin of umiute granules ii- llsit contents, it deipe-fiencit ort ice ct'll-%wail.
t-r.ltrst'd Ibrocugî tire protoplasme, wlch 1-ar> tiscir position 4 le-t c' t h tilt t:t un~s hth ct tirs iu ait rî'prcutilc.
lu tire ccli accurîiiug 10 tut', inteiîsity and dlirectlion of tire tion oft CIls Coînn'ctctf wltt % egetittive grttwtli , i c., itIls.

lhidit iThey tirt ftîruit'd Oully ilu tire precren of sunlighit, soie tiltný bt' y whh; Ih tiýsttîs aire ptroductif Tu foluowing
enfler dircct or iliftîttitl , anti it is only titose pîarts of the plant modlifications ttf tilt- procebs art- prcseittoci, vi.:-

tîhiefi pns-s thvin tltt fiav-e tire power of tccoiapusing ture 't. WVlî"r tire %virole- of tire iorotuitinsm cantained witlin tire
..irbai acitl of tire ati cnsplicrc. J ncepeiitIentiy of titis aItertt. pr imordfial litricît i mtvides into< tl,'rivati ve, or t nughitt-r.ccil ;
trout ils ptasitiont of tire Cftiaiophlyi-grains, tire p)rot,)aisin Lut thust otiglitt'r-t t If., elle nuL st-rue cc'll.wnlls tintil tue>-
ttt If itak tft%-t.rlas lays-.41 rutat'ing or t-irtîtiating i have Ihectuttie t tttn.tlt-ttly i:olateil. Titis is tite, mtode ut fortîta.
ilitîtii vvitlîin tire cuitl thtis Can iea asily jîerecved ini thu f lots uf te l.ousiuu-ce ut. Ichplîa aîîd otlt(r lt2ss iîgfuy tieveitt-evd
iî'avcs af 'allUsnerits, tire stemos of C/tara, tire liairs on te Aig.e, als ivell as tb*c spoures of.Eutseluiii. If tito %virole Itroît>.
tii:tin rit, of Ti-ade-canfia, thre stinging-ltairs tif theî ucttic, &v. piasiait bady, lulis countraction, wcro to forn only unc bail, tire

I.'ap/tttes arc mitinute crystale, generally ut cîxalate ut line, pructas wotilt bccoi'- o<t of rî'newnl or re-juvoee -nec. Tîvo
ctntaiitî't wiîhjui tire cuii tur tetîrpase 18; itot ki.owit : po- %ariet t, or e. tir of tii-, ititîitictition, accortiig ns lthu prolo-
lldy'tie- fixationî of oxalie acitde wlîlci iuîiglt utierwvisu bu jitasînli bty coîîtra;ts ttuîîuîg is tdivision, i tig to, tite ex-

ttîjttýtatis W ftire ptlant. 'ihey abotnni lu miny pilants, ils the pîulsitîn of w uier, or îîo cttiraution takes pitîc. rite- ptollen.
.teui oftlite râclus, tite loaf.siali ut rhtubarbe &c., ail 1 mn>', gratins af scom, Enduogetî tit tiita' I ui tire lattt-r pirîciftie.

î't'r> t:ssiiy Ite matie ont lu a sechiont of te 1--af of tho itya b Wiierî' tii tia'uglîter.tt lic; fornited b>- te divisioni of te
cinth. protupfastn of lite intteîr cuit bu'c<îiît coatcd witlî a ceIl.waIl

I 1,vin., dî's( rti the strut titre of the eil ant iIls t, aît-nts,, ut celilîlose vwiiie tire cfiii-ii i talkicg ptlace. Il fls us alznili
wt iîîay tîuw; folIowte i variaus iîtîctcs lu wih cellsiiiiilt- subjet. t ttt two varitctit,', tiel) niing titi te contractioni lo' tîcî

tiply, or hy> wlihi I1 th iflerent, kutîds of tissue art; iurnt'i( of tilt îtrîtoflsuit. buîly tdnxsulg %11% isius. Tihe ortitlutry ittofi-
Ni-tut tilt origintal t.1f- TIte varins umode of thu tutu h plica- of tilt formtationti utlite ptolle lotif Lxoge-ns wvai hin tilt- nthler
tris tif, -vls ita>' Le ciasseui utriffr four Iteacs .- (I> Frce ccli- belottgs tiitlt fi-st tf ttesi' categories ; tite secondl illustratts
foirmation , (2 ) Ceif-formatiait by Cotîj'gation, - .1 ) Thti Rle- lit- mode- ut %%hîli urciiary cellular lhbsue i. forîuted by ire
itîwai tir it-tv-î'eic-o! colis :aîud (f1.) Ceiil-dîvisioit. (ttifmutiplicattionî u celie;. Fig. 6 reprchelts titis most coultunout
thri- tilt- last is by far tue matit commatti, bcît lthe tutret fi-st loin of celf-iiivtiion in tire case ot flie fihametîtous Mga Spi.
an- of theItiottîs imptiortante, as uliroîviutg grc:t liglîit nwiat royyra loungerie 'l'lie Iprutaplasm-tac. tîntt begins to folI mut nt
il is thut C usititîtitue Ilte vital îîrincîipeo f the Ceii t -vo uppos te ptttlîs, Illte liue count ctung- vvticl wtîtiit ttftr-î

I Fr-et Cell-fortnat is of cotnparativciy rare tcttirr'i-nce, fI pasti tiîrougîî tire nucleius. Tit- nîiet s tivies lîtto t wo, tlt-
i'tilss a n Iorisuu of t'r- itrotalasîn wititin tilt pimltordial two ltaivts graîltîaliy belearittutg fruits une &tîotliuer-ai 1 torîîmng

tîtrîrie afa ccii bocotaiug st-panated, and sccrt.ting a imcismbraine tit itiiitit ittîcici of tii, two mîew colis wîîîciî are protîuccdt
;-f e tilulos,- lii wlîit ut it Lticornies cuvelo, cd, auto or mare tells by tue( fulitig uns ot te itrotuiîiazm andtihîe suutila«neou8

1tîimîg riute formiet vvitîtin tire parenl-ceif. Iu titis Nia> aire sucretivit fi-oits lite îîrotlîilan ut us new dmivuding-.V:îIl ot
fariieti tue t'Clebryoîsic" ou sl germinal vesicics!t n itiis lise- Cellulose.
,tuahryo sac, as wc'l as, te fi-st cilIs of tutrecîîdosîermî or Several îtîuîureuitiy anroinalous modes of tite produîction of

et ai le iatn"iî t tlîe ovules of Angiaspormîîs; anti- tie spores coliis aie k iiliWîî, t0 ithiit siciai ternus btave sumetimes heurt
wcflu bire asi of sarie sîtecies of Ascounyt ous Fongi, as gli-cu , Lut tlîey mîay ait bu reterrecl 10 one or otiter of tite

Peziza. modes now describcd. Tre formation of tite Ilîspores"t oftire
2 ('s l-forn tlion by floq, uOaiioî is also an cxcoptionai pire- MAuiti-Futugi, anti of tire -' bîsidtasjtores' of the iîighcr Fîlmugi,

mîaî-îîuîîo being exlîhtitcct oniy iu te reproductiont ut b,îno is tsauuîetim, destribecî as if it consistell in lire ilhIastticîmî"j
af te iower cIasýes of Algi'-the Paimeliaccei, Desmidiaicez', o basal cl formit.t sc'verai spur 6 in succe.ssion, ihlicl 'Oc 1

li'nt'îa' ad Zygneunacca (sounetimes coiiccted togetiier Coume detatlittl urle; afler attutitur tramn tîte parent-tellf Wiuît
it to' sinugle grotui 1 ofI "toîjug'ste"), acud lu a fe'w gencm-a of ccaliy aksi iacils i. al cass a bmjpartiton of tire Cuit lfte

Ftuitgi, as SI:yjites and Mucor. A ver>' good instance of tite hyrnenioum, but into two very unequai portions-, tite suralier
îîuî-mîostreon is itresentetl by an aLunîtu and îvcit-known jportion or ilbjsldlasic)ore" becomes detaclued , tire f arger pan-
freli-waten Aigai, Spyrogira lontula, which foi-ms a most i tion romatns beitind, rapidly grows to is original sizo, andJ
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Fig. 1.

Forms of cells; A and 11, front tho maize; C, froru tuber
ofathkafiter action of ladline and dilute sut-

phuric acid; h,cl-ival; p>, protopl;tstn; k, nucleus.

Fig. 5.

(February, 1876.

Fi±~. 3.

Starch-grains from ac potato-tuber ( x 800). A, an older 'I'np
grain; B, a partialy compotxtd grain; O ,pretycrputM I
grains; E, an aider grain, the nucleus of whici has divided ;a
a very young grain; b, an oider grain; c, a still oider grain
mitlh divided nuclous. Two flanw.cnts of Spirogyra

lkmalaa, %hîoming tho coml-
niencenient, of the proccss oif
ecsajugation ( x MO5).

Production of the Zygospore iii Spiroqira loeigala;
A, an cariier: B, the finai jtage.

A-,Vartatti stages in the do-
.te1loptnent of the swarin-spore

of an oedogoaium froru the
protopiasm ofa ccli; E, escape
of the whole of rte protoplasm
fram the 3ingle celi af a young
ffdogenium. (After lrings-

heim, x 350 .)
A. V?. C~a cyliudrical cell of epirogyra longata ini btIrcp"$sivo stages

of division; D). F, tho central itortioti <if the aine ccii ; q. theo
lncw Wall of cellulose in the pruccss of formation.

TUE VEGETdiJLE CELL.
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Iagain and argarlî repeats tile saine irrocess. Trîe process des- large extent p:îrerhyatorrs lai tile Praves of Ferras midii
criberi ii sSr tt'xt-rooL-' Is tihe 41 Gemnmatton" or Id Bi3dditrg' Fliwerjnrr Plants tir.' frrndlairnri tissuei formas by faîr tirt
Of Celle;, CI'lrraCtt,'riitiC Of tire YCARt.piant and other very bIo% iy irarger portion, constittnting ti e incrphvii."

nr F'ier "iagi, la a simrple poeccs of ceti-divizion. T1he 4. Laticz/eroats Vesisels andiètercelleiZar %paaces may occri n
[I ~ ~ ~ of il ht <'l w'ison one sillet tarryirg thic am)y of tire thrc systeans o'f tissue now ulcscribed, auirai lit-

I ei-wrItil alior wvitiî it ire( papillt finis forrned 'tceoines; bîb- titners luise; ito tierr by insensible giaaatioara. Tire trur.
1 siqinti>' seaejrattr'dl- ir 'nt rir't toit, tittretiti, at initurerr fiate Latierferous Vcssuit; aire canais fileri wvith milky sait rcrrriiig

wvaii of cellulrosrer ana1l raliin-tty becomes aletaiedî as aua front the co.icesa'cteL of rows of et-ils, andai i>ing ira tile pirin
jrria1ac'nîieat ccii. portion of file fab)rr-vas;crriar binadiell. 'l*ry occrar rmbrrîrrt:rirtly

it nriy relnains to iescrribe tile mode in which celle, dea'eiop in îrrary erfers of plaiai, as tic i'aijaveraeee, eriomaiia
irito tissues. 'T'ie illlaie.;t tortue, ni' vcagetl life, ais tilt- Cichrae:e, Eupirorbiaeeýe dkr Trie Interceliular r-.ge

i l'tuiefle r'raaear ii aYisru'zs, or ' ttl-roay'rîmorg Aig.e, remailt front thre seprartion frontî one arrotra r of rows of celle',
icoaisst of surgie ceille, m iicir jerfi'rr ail tile fararctions ofi lite, andU Rire ailse treqarentiy t'allii wili a miiky, aaily, or resitrous
botir tetzative ai r;îoasrtic Of) crs agrainr, iroti Aigm-ir luid, as in Utrrbeiierzw aind Conifeare

jandal "agi, arc. toraarie rai itilailo roa' or telis. but ira rai tire 'l'ie rtriferrnt kindas of tiaetc t cscrb" ari' to bu tu
Itigirer ferrais of panats tile cils aire rnitaut rrtoi tir'sue, tire avilir aaiy iar tie muore or lia's4 matrr prarts of pliants. 'rire ;îarri
Varionts forais of wiii irai'' foraimri y lccit ditiitgitizlird tuitu wiae are actuaiiy in a state of growtll as tire ends of siuot.,,

stwo cisc,('a'iiiar ruit\arcrirr'ljsrc f'dlala, 7'i.'sae as k'am's, andr rmotsr,corribitt ofa iaieorru tiste, tire ceils of wiil
tira' orna'- foriani' tf ra l,t irr tire- lotwer clases of Uryjato- are; .. Il Caail Of dîvisioni, rirl ira irotoîrlasra, witir tii and!

gan.Aigwi, Fuligi, Iuur.î lat s anad ii tire rirîrraliy ieotit wvaiis. aualcorrtrniaing tio -w rat' granules, to îtiirir tire
1 groirrg paarts Ofrail iri;irrk If r raisista ofrtuasset, ut ellea terni l'reiruaj r rseria rra va Front tirirtie Elorrierral

vw11i'l hlaVe îirl'r"rr un ratrrii t hirage irtarîr tireir aPigitrai Trissuut anad Fibro.vasci'îir lirandies rare diffi"reritiatcr as tire
I Condliin, bî'ing 'rilI cliltîri ates witirort crruii rra îon orgitti deveiripa, tirt- portiloti wvli lei tairgoes ca.nrlîar.iti tg r y
t %w:ittr elle mothrr i<a ltrrii tht fiir Iaurilrabi li. is luttecC cinrr livaing dl'rtrîgiail as, the 'rainî Titai ,buue.

anioit ortirriarg prarraîirsa, site- * r if le uai>l lv teils tin titis 'T'ie termial rrt P)' t irani of arrgrrrr witir per'rrrarrert arîritai
ondtion tirat tilt-Jrrr"re of 'r" getarli lîfr airdt gromhti cari growtir, wviai-cli at r'ratireiy Of irrillary mCrirattîra, il, tUtirîrti

lita' ri rie n t irv-rr iîa reginra ,' inii wiii rsý frrrîrel tire, Paaaielaae i'"'etatiotiis ;arr %wlra'ar as is s<aîn r'tirrc tire tic
file lr-W wruoîl i mil wrii.y planîts, to rit irltreiy ut ttilniar it irrojecis ras a a alivral t-lngatlro, tire Veq- tatav Coane. A 1

irarr IVIrear tilt- ar'-ii rrtîitià art-iri> tfitit Original bri, living rentrjriabiae iier'a''ira tir -rmode' of dreiîrrant raf tire
t stili roiîitair or eliibt' 'il, ire tisr is tcriuvd 1'arflcktia'r.a ; parrietili vego'trinir ocra'a ariîaot nifurtaiy butweerrt

1wi rr tire r'elis arr. graratiy 4iîarrgartrd( iti Oaa dlirr.tîl, iliore Cr>rIc;trirne anid Iliarierogarms Ili (ly.togairtireli wiroie of
or l-zs tîtiviiiiiart-'u1 ieltav'raaa une zatirur-ie, tilt teran tirt- (-cils of the' prîtrrrry rrîeris-te'rî ariaîrar t r 'rIr:ralriyoa tlrrr

i/'roeiclà!leira is ibiIil te) it lil~s ado, Tir-sue, oit tre c.a1rr orîgrir to a sirrgie Inolier-ceil l'irrg rît tir, apiex of tire
1 irann, eoaîaisis of Nr'itr a.Irii hraver tirardergorre mnodif'rcartronr tin puîrtrr ang'trto arnd cei ficd t ire jiq C * lu Pitiarco
tw t am rs *l'y tilt- tliiak' airrng iad iardearirrg trf tirhu i-'ai gains, cirl tire otier raînd, wlitrraut r'xcr J'fioul, tirtre ra.le Iro rairie
1 atari bai tire fus'ion ttag' tlrr'r nia tîrrarier Thi'. lie tiriraearrrrg aplicrai ea'i ofi lira chrarnte tar ' n'vear mirera c4:11 lits rît tirt ap.ex,
1 of tile en'li-wall pliar tirajace utîiformily, brît arrore oltear aI ir ot, as ira tir,' fiorr' carse, nistlirgtii>liaeai by its grr rater
;in regrar paittertra arriras !err jroluedn tie forms kirown araze, nnjr car il be rerogîizeii ais tiaç sirglu originarl uflier-

r Ils arr iruirr, sjritari pit tr'i s r lis, tr r gi vi îg ri:U fi; til-. irroîluc- cuii of aii tirt' cclis ai'tire tari rrari, rîeristeain.
tint) <ai ti-sires cf a siatfliar eiraracta'r. WC hrave tt'ewirt'il 10 give t''.' lI rri y tire tirtrest oliatlt rif

P'rof zaclirs, ira iris I lr'tirri of Boîrril> r, lrolus fli tire ln' <nast,titaitiruaà of tirt- ceii auai of tissues. Fonr tie iurtr'r
j irliowiirg CIiriarai;tiilr oi' tis5arr'ra :. lcidairrtiori of tire suljret ive gust refer our reaieru t tie

1. T/ra' A'j'idr,atl outt.''i e011r laver of Cr'ii5 of ;iai more arrodera text-books .of inottuly, ecSial ily li-oi'. Surr
orgat ccrraaiatirag oi'ra irrass of tisi lit-t narsdirrtinrgrîrrieci iay 4' Luirirr-irr arn Eraglii editioîr of wiaictr is abouart go lc
tilte it.jckiitr'ss audn t'irrîrtit>s uits cell-Nvaisan îrd 11811 aiai:81iy îauirisrn b>' tir,' Pireron Press, Oxfordi.

bv tirr'ti-rait liig i ers. Ira tlire lnra'r orans oaf planilts
ilre 1patszage front titi.; to tut' inafernal tissue la> graritil ; in -- -

fl'r higiaer lirirttir le c elrrrris ie, zuir irà allure stroargiy tuiler- OCEAI% SURiFACE MIFE.
i i~rs i'irarrasire iii arinbli'' orreîr <iia enrcih Ini tire- coila'ge of l'iysiciar ra, Loultioî, ir.rîîg6, ojr dnul iaari r il

f r irerîrnr'rrir 11îrri tir' (trl ift i ý-r rriloaecrisv erallil chrart It-l 'i 'filvi <'igit fir'et ira' n earil utioa wlra.l art
1 r9 lr"îir hir.îrr" fronrt a rir.tkr r il % ai cf tireir inatin) murire tirari six hurntr'i fille' w'ate-r-roiorr nirairage of muara ri

1arr' otr'iiinrgs throî',i tic t ;rirt rai,t , tire rrîterceilrriar riames rialrriaa, C'<ectîit"d l'y Ila' Franc-is Iligrarn Palmrer, IL . X, lra.
r tirait lir' ltr'rrrrrtir Corh ira ;tarîtirer irîrrar in v iliri tirt eerraierîa migrilion sub'iir'rt"tî-.t of Il. NI S. S>'ivia, wlro ivas %vIîîllytai

i t''aîe o'car'ioraiy 'i'r' io a nrad iii thire rajoaity of unir arr tir,.' aîinirritt' turm'eyts oiCiua aîtid Jnîtarzir sievrat i >'.ra go,
1 i'nrr-t-ir ..".r if r~are tir"- forna kiroamar as Bînris. *atd 'eiro acor 1a'rdtihe r'Xibar'itioli of Consulî Sam uirie a
t 'l. 71t<'rorasali 'aaie-ra taiartri 'surli I;ry' tiroarsaranýi rani'. S up ticu gremt river 'ar-ts-iag.''reseu ana-

togrritr'a airad 1-Iowr'rirrg liants ir tralverr,eii iPy Sel)Iraitc ,tritig- r ri iimaiis rire sau$ Il as airr' Pli"i d ira tieflic rs r.iiri
lik' îas" of tissit', wi'ci tari Olteri bu ItOrriitl> Isoirîte il% tire îtrar Oea'aa ati tire Atraritie wrrlcr'. Ain i tva if tiai, %.tir-

1 froîra tli' r'...rt ofit. panrtr mii rt' the til)i a.%t ars-a lirarcites, joua wvork ail ;ri, wili la arîso i ' a'r3 itatrutrel ititi) ril> irliai-
Enrh 'îpamict 'aio vriaî mrrînl huiits n it as saitti. 1 tirai iîistory, r' a>' Ili" aîltîrîaid by aia ilira1icctiuil tri' tire eragrtv-
I~ ~ ~ ~ ~ u <'rit> r.''elr'io ri ral alitierenît fumreis 01 tlsrrri iaigi; n iîag' 5 8 Me'rnt Itai îrit rai ir linq 1ad - sRite fairre Irr

i irIi'r; iairra'iare Ilr r',îrri'irrni aisa iisl->acl. A portrin of R oiier bTaîîr'iar's rai'art Ili-s :kririr rai of it iàa tilt Ytar.n--t
f ir'lea- i' ai îar' r''trrrinrs frur a i urne il t condirtianr cap~alu Rinuav wtrrr igrtrrrrri 1ubi iair'a in ail ir I l'rail a1I. waI'i-m " '

I fîtif r .'ariairit r aatitirirag tire. £'îanabaraaa, Wiiîel fre' f ran titittraicteri a gorari 'teal of rîtta utinla 'lic coilletton rf site-
I qi'ai'i i 'iril.'s air,' lira rielles ilo two' alli lit.t tortrus. cal leal cimnî froru aiici tir'' dtrai . is flic Col legc of Iliîyz-lt mueî

rla>' Nrra'I tire Ph/ri arîi tie yI ml rgio nas it tirc a'rrraîiîe. , arai surgt'iir avais naaîr as arqair ai aarry by mer>' 'xt. rîim'e
tira' iorrîrr'r n'orieietiîag ofr'. ailr rat, gteaaer.itýtlirîiw l*i celia, i laîbouar. Mr i'lrrrdr.tg:,etl tir"- miria.t ut tie ocefir for inac
tire lrrttr lirmirg inostiy a -;tlrog teaaaleaaty tu irt.kerr lie ccii- ; titar 1 2,00 ralr'ae, am'rarilrg rala frartyt' arean arirnrîty rtniarrarril
m arile It is ntro iroaam'er, rrucrssary for tire iabro-r'sculirr j sirets. le n'aainJb>' flei nid rai picrful girm 11s ailtie

i Irarîrrila' tar <ontain pura' wooaiy ti'rrr jairrIi îra ocerr airrtrielra I)rrgialt arn ti.'- nleck tus mr'ie'rr el irr a.ili ii
1 8iiwary2a ii tic. meins o rail traia'ies tlsi iii tire ril lilar>' rri.'tii î'otialaîclirg tais ra'searr'ies trr' îîa'riaîav a'em'uarre leraii'orthy>
jof fl- ii'aen or E'<.rgv'as 'l'ie frauvsrirbruntiear rare titarn lais arrtistic fiactity of nietiacationri 'l'u eîagrmvilîgs.ar
cxîrerîi>' aa'r'l sueer iar ai tratrsm'r'rv a.ctiou of a Icai'sitalk of i shiroa'r greatiy arragîiiral-. 'ia' nat Irai raizt? of cadi ttiara-ti as;

Iu aria'axagaraarrr lat, frutra flot I)latple: lai' raarrfy tutu fle 1 rcirvsett'ni iry tile mrail frgure earcioar.td iîî a >inali çicare
rbirînlofra tira' icr fnarirlitg tilte utirr ailcrm't. * iracen aresr flt anagaiira figiare' of tir' Mame anrimalî. Altaurisgi
r Th earlîraua Tieluc i tic ttr glvaril iy bacias to a tire araniae are them't-vsr''r rimail, sir.îlice liai bes.tumîCai ratiroi
ri Iaaa lirass oai tiasîr Ofa Iriatit or raf ari rargara aailîciî -;ait 1 tilium rraana'a sýuthiieli large antd iriga-aiomnaiirg.

ra'rraiîr li tlr.ir «brigiriit rotiritior %iter tlr qliffucitratioià <oi a Jtietrriiig tu tba- engraving, tiîey relîrusent ,a, a sîecresc of
Itira' a'î'.1,r1aa ti 1r n' 'lir, t'iaro-viscrlar ariidies,. It rray qsargitta ; h. tie iara'a of a decapodus crustaccaa , c, tireltato-

cni's of Vrarionîs riesa riionasi' of lissilvx brrt bzi aiways bo a 1 ciialur, a reanîarkable t'î'rlr, tilt> iesd of whicii atone id; sioavln
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'i nnallifiei ; , tilo ocan fly, nl litaalUtcroa:s ina.ect, wii ki lirr s attire nt Wl ik.h t làiS pasVty tinalitinti ut air,; i>. thli w. Illingj h..ait.
àou thet surface of tit, suit*, e Ille zoé, a ofeie ut oaaîî,; tr.tb» .fi (Alle.r Itttlb,Iaru îlot wetdnable, b.aaactid.> plizs to ut.tiieiy

aipteropîtaous Ilol laask l ,aita at-i raiar, or aitt rfl'ai , /il nu front the tautai to tlle laqia conition. Ive, itltiloigla il fAises
nnllialpo tits &,rusataeanf , n staaniiaitotlataas #ruist.îeaaa , ., a s5u a'tion 1, ailt aons eli.t oc o th( grcait aliaatit Ufit tend'er-
ira of thea euttinotierni, or àciutii o 1, alairilîa, or laîrva t it lint lit au tile lit. tuf fiastot, ,I titu.e tront tit. ataitc of a

i i'ainaarus loilaster ; mr, i nuiw auaaelid. , an, n ain pi Lt t tit- horitti t. r>staît iine b.uaila tu. liant t ait. rt.t liaqutit. tIt paass
ceau - , nia tttraieoIlî., or bivaîlve raateia, p., ai ..qaeUaiUaas4 tllttaaaZia ta.. internfia. i att.. jt .. tag., nda tlaert.furt it; aaot
craî.atceaîa, %villa jaiîit-liku liaira. Aîaacracuaa .4raa. in. wVt.daibie, or alocai ol t ie lihe irora, et,.., ait n telliperaitre

bc-low it., fuaailg paoint.
'rtlî~~~I iLSO lI 0F WE.DING to cite on ly i mn ani laat inia», or irn, i aoiiii,

TIIE PilLUS PIIY OF VELDNG.ard i la lis wcultlaibie satiîtaîraus1, but tdais, i tlairk, as float cor-
IaV W. 31ATICU WILLIAMIS, a',aA.. I-On relut. LundI slaoaad bu iîaciîei as a welable inttal. 'Ile two

liaalves of a rat.wly.erit tcaeaai btiailet Iaaay lie aile tu veinle iay
j Ina the adadress of M. Jordin, Presialeîat of tilt; Soruiatý aies, .Il- prt.esure, evena %viavr alqîlté toilt. Phais is obvraaaasy <lue tu tuai
gôtaicars, dlive.red ut the nanmalaîctîa of tirait a, icti n rotitrî or vascosity Utt tiais atain.

1l'ais, an îîvct exr,.îaaitioaa of tlle wk:ltaiig of irula i.a, offerrt il, M. utatba.he u ofIle inutals tiîaru a, a mulaitutade ot aiallable saab-
jorlnau tiaya tha.. wehding lis n pliaaaainenoa exaîetiy siniilar " anatt 1 Iw liai> ta,- glai,sa .1 t> jaicail exîaile ot thubs . I
ho Ilt.e regaaiation of water, flic plt.*îumçra of r.gc4aitioii la..aa.,wlaliît éteac a a a llieî d i 'stosaty it lî,aîia it a ti aglat,
tiae$ie, ti. if two or riioro. jaietea of i..e ait a turrapcrttali:j real aatitiio;iac.î.iiakia largeiy oise-, hi,, araaîerty %Vli,

l ower tlaftîa tiacir ntîitii- p oint u tftri ait i tqcîaajaer:iaaire lac attaciaca th-- lia.éi ita i clairttjaa, oa juns tihe stemr ut a
laiacia Iiagiar thii,î thiacr laieitara, psoint, tac îerc.sseai tOu4atit. a, lt gua.iegaas8 tu lits tiii, le irfortias a trne aavidaaig laroattà.
iaquid watt.r ndlicring tU thîcli raaetingq 61aaifaîte bccuirîs uliohh Th CI'l t: f paaîldItiuia.aty lit as Jiili arora araes (rotin hiée
ait Ilic plaices of conatat, gigoaalt tl t: flc wu icee airc r. fro4AI 1,1,I t.att îlaî t ltt l'l a «tt aeit a. a l lanaet .aliaaari i,
auto uine. M. Jorant very aipth> iliztrateat tihe jlaian*.iof uxiae of imrai m5 Flot vJký>us laik it.- i niataili.. iru. Tl' rinvaiy
regeaîtýui ky thea aiahailag ut .î micawball, tcfling. ta tuait titisi ulals xîidatiain tilt aaurkanaiai iîsta, entoila wlsiti CuroincJvia lla
aI.ay loatot i ot wlacai arow is ait a tetuîacraitairu liait loavi à thaiî lit.- <xidal~nd ltait> a fgisî,lla m.litatu. If lit, lis a guud noUra-
te r,';atàtigr.tide, z.e., tile fraceziag. paont t s''itur." lvv)alitU ra.îaa, lie dueas liaiat deactîid alina tii roli.1ifiatican of tiai:, tilau

iteia lias lacera nboy avili onllarl til,, .i rcriacrinlaer thait ofli u silicate, .s tle n iiacsua>n tillas ulatotilîîd wuîh bc rually ai dh
j aaoiv %vai, vcry dry, aind flic teraîîarataara ut tiltaalat buliow i lae uraag 'ltii brittie glas, ai,.t 1tal work wuîbýlaI reidîle *jn
jfriemau licite, the SnIow.takca, aaoîad aut t.olaere avitlîaiît tlle rate 6çi tt abjsa;t Lo viir.atury violena,,:. lie, tirerutore, licaata.

titi of int.lai pressure; aind wnratli lroin tiée iai, baut tliito ut laee tlae Surtaîces tog.ttacr %vitla suihicicaît f 'rt.e tu glaive,
saitil s;laaîapy silu%% drIng a tiaiaa lae caaai iîîako a iaird i. y oaat tetwven t1a.ara ail tu Iiap,.i-iaiîai1 anad tiaits lae stLiares-
aiaowbaui %vitla caise. M. Joania empiaiares tlii, naikitg ýf tra a traie intig air .a.. tal iiîtul ut arc itallit. sirfaa.a
sniowvba1l i.y tise t.hhildra %villa tue wehihling tif tilt liora liait b>ý Caît-iraià -'r steel voaataiaaiasi angaru tlaan twou lacr cenit. of
the plitilaler, maliîatailas tiait tise jaruseeses .arc jaluitatal, aîîa'I caîrtoontatimîot, tic welIdud. WViî> ? 1 tlaini. 1 inay ventuare to,

aplilci >ir %%. l'haoaaapaon' raitiai rucoriaito, çxjîlaoaitioa 14rua- ra-joiy ta, thLi., aatrîe iteal .-a,tiuu li. >tîîarag Liant th,. Curi.
Igelutlil tu the ensuis of iroia andi patinirias wclding. Joutntîd of auali avia ai Iîtl .. iA ba 1.. iiili aloure fabible iiain

It aloisali 10 flic ùltit tiais explanatiou is fialliaa iolus a., tilt loaarc aaùaa, or lian a.tecl vialla J-s t... .arb.a, auJ thait i rana,
conditions of soltiifications ira the two cases aire nlt oral> by lIbore -;ateiti ui or alirecely traia lite (,aii staitu irato tIrat atf a
nuo maentis atikc, but areu daaîinctriaaaîti> oppaositu, fathe vlahiag ot ilal.r.ti, géi ý, aa. j~ertau wora..ibi roiaagu ut wuhldaidu agic i

boit, iroat ndî plaîtinura buiiag effectuai ait a tcraîarataaae clin- Cosity.
suirabiy bclow tlacir inclting point, whilte the priméary eaaraii

tionr filte colausion oftwo pieces of ice l'y rugelatioxa ib iiaît HY RA Lit, E\uiS t 1.î~îLUWtSG(' 0Ith NS.
tlaey SlIiIt bo exposed to a temrratare aîhaovaa or It, iiast liat,
ijeiow t1icir nnclting pintt. Ira oruier téait rugciatiota siuliai bc i laait . toiiau.iyira iaiag coallalise., Iaersîaeativu nai
atnalogoats to %veiatiag, it siîouid taîke jolaico rît ,a ti le raitiairecto i ofts u iratrgirac aleýignaca toi bloiaag urgalis, andaî
tir tîeltW tue a''ezîng point. Noiv it ls %veil kiîiai tMait &Iaa- ai.ao alagaiss iosa Ill.~te amnagaer oftt.ttî liaîg tilt - lgille to
dcr sai circiaanst4tiaccs acgchaitiou dtue: iot, amid caîriot, OCCIai, t» -1:5.. oai l urg.taI anada iL, à aiîit tiatitl aIllte bivilowa.
anal tuacretore it ailtirai essentiaiiy andi piiiarii>' troua wveiag. Maîoy ot our rai. tlia al aea,. rcar aivaru tiaat tîte aailjtt

If IL liat a ca dascoveraad tîat twu or Inuait icaae., ut Iatn, ut itluwirîig aorg.tirlb> aait.tuv. li.ta lt tIrl à arttaaily sttiea
%uilu li a tairmacc, railsudtabos'e taîcar iaîettirsg jduItaitia straarai- ti laigg tinatt Lirait tisat rralary a. oual> c.Itriracnt:s hsaîva .îAkt ad

a nîg aruto fusion, Volaial caîlierc Wilcra 1paiasaied tugutiier. aaîîi tdait tai.. ceas frot tilt .. ititieilt> ara u.ruata ai ng .î itvdi, rc-,trlar aigu.
itii colaesion rcsaaited froua tlae ahitliIi atit ai that*ir hiqaît!l té i. >ioat uft lit t.t.aa lîiti4trta, .îtii att ta> - taire regialar

jsurfaces, in staitu o! Iale rieltilig liaat oruftiraî.,t aigua %v ai iottila iI.îVU ilivoa,il ilaa ar iý - t., ui .aiî. ai alxilmaay
timtai iaav ara airaioga wll tire: reizt laîta',ri ut nllaaiitg ici' 1 aira' aitta,. iiant:. 'lie raiani.taimst tila, eriigiieu chai ra tiitt ai
M. .iordrai's corîcIiraisai wait bu juttitl. Ra.grlaitirit riatisi. reguaair aigutillrn liais b,., s a ii for tii.lrt tiraa. aitliit
Irle reaoliditying ouf a laqut, or a biaccraîl îaulictilof ia lai ut af acrî,î.iti rit tia. ait,a lis tatot.ie., .î avil lie cta
lirqliraiaty ; a'ciatt rag iii a:aiaa5 n tapeaui Catit.lii Ilai spiteut af -o- aoia tilt m.1ittif t 5 il& i ai..ragit îîr ia. liait.t1>iht a lt. idarl-
i ta. If M. Jordanr liraî descri liei déicra ais of tla es tr- Uàvai o! tirlhta s. il. apilati t,; faaraî.tatit tlaira I tolara rg

oaibiy oleutsate auitois, thie CaIIaI)tai.oil aVoltil hiava; acera iau tilac rInaitilic, aira.a.ait t tir ii falait u1 ll t lac iti, .aai aire
l acariy correct. Wue iraiglit iatiairsary t>.,qluru tititlai lii. ili. pjaît.taai.a, r 11i.. tuatrtrul ail tilt. urgaaîa. IP> t tuut-icacr bt,ilatia

lerçesirrg togutiier of tavo iieev. ut Waat ftà; prodaigues ai eoiall- Ili., eat. Ili tit ii rait.t air-ijae as p)laît..tt a aut'triior-vai v.
Caion o! tIresirtîe liquitda tIre pr sý,irag ttîgutiar a,!tata ton..*i artroilcai t,> a a ttitantterlaoi.se-hivtr, wlii ahr.tta tge:thier %% tti
of licet trou haîta tiile op taaîtacet of rnutatit ariil' laqarel.- tiat,iias aia rc:gtl.tttaa ti, o-iiiîîaiV o! waitvr atia.aaiig to, thei
ang tue saartaîes ofuaotact, arad tiemeb% sotdeî iig tlîenaa tloge- reiaucîi at th itii. strtii.a raila caru'rt.tiaîu, witi Irle
tller. Tiu plaursbiaty ut tiats exjlanîaiorî as iiiraca.tl b> tlle ieisa r.aa a .rtariltla a iaara fta oaa.
tact tiaitlprçssure devclolas lacnt %ilta tiaus tlu claiinig lait s etV.A.ta itlaa us tii,.avîitait flac cnaiuft ta

liata nt tiae suric of Coiîtagct, U1 niauaeuitaniuy raissea tau Ille art.jîrcivr ILacana. tai. a airig airau valve ta, a
fîinrg poainat, ami tldieu, oui tiaa aciauval o! the liressarre tist$ grcaiter or ht ctxtclnt, falli ais tireltelaa clnati., tige zachraîri

iunqara tira unaglat soliiay anad tiuNi pro fatrae t1à ue W iiug isei- t tislt; coril andmati jîth. mau ra l it ta. oiaicjîi.c ver, atisaîit-
Sr>n. But eVcan tui tlasl a,,rý a..n rary opaanion, toi, hearti. A taing moirte %ai, r t'U Iale culiale, aat tîrils irrarcaisirrg iha, aî,.tuar

tait s5tiur Cxplaiaaiou n a>b fUc tnu, ar.. wu inlust neyer liara Isle betaa, Vi, extrrna ,iiiirrjlItitt ftti:) aeviCe lis
f orget turat whacai two om muore 'xlanaioia cqtalluy fit a given ils amiple rueonranctaition.

j set oftfatai, tule sîwtalest as Ille t.satati asiaiily the truc unie. Thea pisttuuîr.aa icuîriws tuée functiona ot a valve whreh
lIr order te fluai a truc aînaiiogy to wctdiuag, wvc saccal go no aîahnîîts watur tu n paraunge aa> thmuagli whichit ILntlerai fac

turtiacr tiaa tie vaîgaîr -~ rtrckaaig hog. Iller 'ut Lavai pauces at valst.is a ut.é or tUe talr criai, act .Urding tu Ilc aIqnais-
cotabta:r'ài avai; pitcli, partty, or Chai>. Ilines are ira a mocoi i .au. TIiii, uîaissaige.ay lai ttmaii ia tilt: gasi ut tilt ç> Hlaer.

or rcmi-iaaraI coniditionu, anad tiney colire b> aa galon siianlar heesa are ta'rrned in tist lai-stona-roti, wiaî aiteraam teiy îbaa
to the trainstuson or. atiturmisglrnî aura! r tin g ufthwo laqanus. tiaruu,,î Irle t'titi ot Ille t> Iiîiîe auflÏa4ert> nt tlle ta... of Ille
trou n d tahatinurnan îas liaruogla a vittas uto panty sttgu ona aîruaeu tu ailuason ir iianr bittseeta tilt sIgatu in tlic
tîcîr av.iy troua thae Sohia tu tire liî1uida suites, anî tUe tqeuii)cr- çyhaîaic'r anal tha; pnaisa.c-waiy whiich icaitis tu tue vnhvc-a.heat.
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UYDItAULIU ENGINE FOR I3LOW'IN(i ORGANS.
Thole 1)~ilyayîlrcn valh'- ILt op"-ration %vill linces k iiee ngravaaag, aîî'I whaiih rmîvey flie waier from the
bc at oniace ulitdcr:tooid by aaaspebtctaaag the agertiinal eaajgr.avaaag. maapply.pipu to the~ Iavcen*a tlit,-r hydraai c muotors
As wae-t i.tt s receivuel n ail çsilli-; or this %aaIvu, it thaatau atu muore or les- rorpliva:i p:artza~ .r1,',l hy levers or
requares bat littî haisW'tr to inove it lits ollaa.antion is, tiertor> taiptl a~mis from tlic, oaatside, arnd very liable to get out of
quit t but Certain. -ittt)( o helgtriltecn vr a rdeir. *l'le importance of a naaiahii in wh!i, h therc are no

The advaaatagcbhuaae frtag ,aruh <icleorail pars tha~t can get ont of adtju-,mo-nt in claar les, wi.crc no
othtrs iii the ark. - arc, firdi, tiat id) thae vorking parts fur une aii cmjuoyed who in faimilfar witli iii.tch;tery, is apparent.
revcasigtg the maotiona - 1 the' phtoa 1.re' opgrata'd fruAin tlu linsiule,4 Under the most nfavorable conditionsa it i'z utated that thc
the $ilotsiun tlae pastoa. -mi coaaaruniicadilag iih ilii auaxiliary coau of water to operate thea enginc is ouly fiom ten to twcnty
portsin tha lcý hler, "atac ports bcing deasagnatu.i b>' duttutl cenats pur tionr.-*inorican Ariminu.

(Febranry, 1676,
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SWEOT/OIJ TII/?OUCH LINE A.8

M ~THE %VARSOP ROCK DRILL.

TEE WMLSOP ROCK DfllLIL ciiitv b) lîeing lieatuiat flic jîint, anil struck in dies cast off
a shiarpcýned drill. The incthod of applying the power to tie

'l'bc illustrations above, represent a novel apparatus for tojol isi ciiooseîi wittî strict regard to coiuioin) , both of force
drilliig and boring iu every description of rock or stonie, and niatcriai. The %%ciglit office blow on the chîsol id decided
and is especiaily suited for sinki.ag mine shafts, or driliîg iu by the enduring quaiity of the stvul *-niooyed foi the cutting
quarries. In priiîciple it ia close imitation of the ordinary pro. edge andi as flic hamneîr lia-s no other duty tiiiu to strike tho
cess oflinnc bnring ivith liammcr and clîiscl , the clîlsol reniain- souket holing tiie dràll, tic force t the biov continue$ con-
ing aiways at the bottomu ofthe hoic, wiilt, it id rapily sti uck statit, auci ttu rate of progres8 in %vurk varicsi cxactly witiî the
by a sinail stean or air-propeiled hanimer. luc tlîis respect i quîîlity of tlic storîe to bu bured. 'l'lie cnttiiîg edu of this
differs front ail other rock drills or jumpers wlîieh have the thibe slided suotly round its a.,it wl.ile tlîellaniner is in
chisel attachcd f0 a reciproeatiîîg piston rod. This cliiei ,action, anid beiîig kuet.-o closo to the btouieu the çutting edge
point, upon which the wlîule apparatus rests, ressembles a is far Itss liable to breakage than if it wcre :îttached to a pis-
gouge, with a midfoathor or projecting rib within iL. The curve ton rot], Iu addition tu thsit,, a rnaller loietuti area it, rcquired
of the gouge is made to thc radius of the bole, and aiiovs thei Lu jîroduce tlîo biow, as no accidentai resitstanicu8 bave tu ho
chisel t0 bo Lurned whilo the liammet id ut work witlîoît grin- providtd agnin.',t-as, for uxauipl, wheîit the tJl8el attatlbed to
ding off tho *dge. it aiso instres a purfectly roumnd luole, a. a piston rQd is piunging up and duwin ici a liole tillud %vîth lut-
great desideratum. The gouge trilis aire msade quite as easily jtings and water, or %N'len thu frn b% reason of vibration lias
as the ordinary drill point, and arc resbarpeticd with equal fa- i sliitiy Ghitod, throwing the Chisel against the side of the

February, 1875.1
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ihole. Blesides this, the piston rod of a "'jumljwr" is burdreinl plate oftiose ae ercstnt ln Use wll bu unilerateed wilen it
with tlhc whoie weight. of tile clisel, whichi incrcemes as tlic is rcrnenibered that, as adrnltted by tho railway companie.9

hole becomes deeper, and rcquires additiotîal powver as the work tlieivcs, over 2<3,0 00 railway servants are aînually killel

1fle Warsop arrangenient Ille îuinvirg weiglit ir, constant, andl otcnr whiist, flic are jourforming theo periitions ef couplliig
tile only dillerence whivh <cati take plaro le a gliglit absorption, or unenplîcg trains. Tiierc la no littie danger also Io tile

1of power bY file inertia of il long clîlsel wheni boriîîg a duelp gt neral publie. fi loic he urricd and conscquentiy often in-
i hole; utnd tlîat morover. with, a redcccil iveiglit of piistoucter erfttet dliunr in iwlce.l tits uleration is1 perforniud, as the
initiss in motion, sa <reater ninilii of lelows can b.# strîek iii a hctstory of îidre tiiaî oie fatal eiîsîcalty aliowt;, and file adop-
igiveli tie, rtî.prest'iitng ant ince.asv of effective wvork In tic <ion (f an iîuprovçd ieyrtumor p1 paratus lias been scroîîgly and

i section, C is tile cyliîidî'r or main bîody and fraîîîe of tue ina- ru rejîatedly urgud aureoîl railway atithoritics by the Uovern-
i chine. An innier cyliilî'r or .'a8ing 1), fits accurattl> lîîto the itielit 1tiibieitur, Capta-~ Tyler, vvhusu cttunsivc expeneneti
icylinîler C at its cîpper part, and fille casinîg is froce to partially and ia li ,ewltdgu in railway affairs lendý wcight t0 an%
rotite i filie ocîter iylincî-r lu the' top of the casing D ia recunîîictidafîcîî lie may nînake.

i flrmnly fixed a twisted bar, E, %vill] cnay b,' ,itlier flat, square, Stili, icuking tii the extent, of the rolling.sitock-thero boing
1 or a round bar rifle-i wvitiî spiral groo% e cut in it 'ruts bar iiearly hlai a, niillion railway waggons anel other carrnages lin

passes 1 lirougli a dise F of steel firnly fixed in tlie piston or Etnglandi alone-it ici important fli; the desired change should
rila 0 dnivi file- centre of wlîich a hli. i, iîored tu receive ti.' bu of ýuaelà a charauter as Dot te nucessitate any great dis-

i fait ieîgthi of twisteel bar E. At flie opposite end cf the pis- pîlacemcent, wlîile, at the sane tme, it is of equal importance
1 toit toit W firinly tixed or vottereel a liend i having INVo %viîge that tlie new apparatuis siiounî c of easv applicationi, anti so
I h', M, tittinig groover <'a8t in tii, fna.' C ami *apali'' of slitling , l1 peta t okn icîdh iliîtecpet fas
i reely ai) and ulown theia Th'iî lî.'ad Il is mad -to resf upon raiIu> porter. Fartiier, .ceie8 fittud iiith it mcst, bu capa-
or strike. at tutu blow au auvil or cap 1 haviiig a receês uit ifs hie cf toul Iiiîg tiieînstcives togetlier alutcmatically, Wittbout

i ower liait nmalle to rereive «a drill or rhibl The end of the tint. inttrvetntion of nianuai labour, of rcady disccnîcfon
i anvil le fornied witiî a rim arotud it, againgf wliich flie end of witliotf thne eesity, of men piucing theniselves between file
1the <nain bodly or frame rests. ThLis base or ri of flic anvil cairi i.ciges, and tue couplings must work equaily wcll1 witiî1
I 1 as teethi eut limintai plrpisr into wbleh. gear a samaller , spring and b.lock~ bullers, and d10 theïr ivork cxî,ostqi tu reugli

i tootiîed wlîeel J aftaclîed t<o or formeil in one pie'ce %vitli the usagt, iieèt, eiirt, vibration, and cxpusure te ail weatlîens. AI]il
i rod R and flanelle L, iii surit a niîner that l'y titrtning filie fleî, cnitioris appear tu bu fulîîlivd by the apî,arafus patent.
1 handie L <lie drill insi'rted in 1 ivill lie rotated 'Tie recipru- Lid 1> Mr. Atfwood Broc;kclbaiik. It possesses, la addition,
catiag action cf flic pistcu G ici as foiuow --In the casing D priso frtuefeivtihuigftecraes;oth,

1ilare tormed or cnt four narnow longitudinal siots or portwvay. wlîcthu~r Uli, rejuiire tu bie tigitened, loesed, or whlîoly un-
) Tlîes,. $lots correspîondl, one uit tlie topi and onc if flic bottorn eCoipî.eî, ai nucussify for rtiiwa.y 8ervants passing betweeî i
ut litehu opposite stide of thle caiie ifh, corresponding port- thlicarriagcu lu, «xoîded, and e'aul procuss [s pcmformed from
Iways in tue cylinder (1, ani in suc-l a manuer tijat, wvhen flet ain dcàsiîcd lait cf <lic veulcie aiîd b) eue identicar action.i
Icasllig is îartiailiy turned round], one' port aithfli toip and ont ,By ith ineini, Mr Brockellaidk says, an engine can couffle aip
at tlie opposite -ide are t'lotsed, and tue otîcer two are open an% nùîinbcr cf trutlks or carriagcs to mie up a train by
Compressed air is admiffeil to tii,' cylinder flîrouîgh the opcýn- simply riiiiiig nie tlii boiera together, drivers caui takie ou a

1ing Il, passes iilte'rnatt'ly througi piort 2 or 1 into the casing train or uave it lit ivill. 'I'esc are valuablo qualitiest, hotui as
i D, foces the piaillai (; aip ad do'rrî, fiie. steani or air escajiing *regards -t;tjitcmy and saféty , for fhcy would effect a very
jor e'xlaustiag alteriatelî' flrougli ports *< aud 4, aie 1 ont ait consîdurable kaviag of tine, labour and expense, la slîtung

i filic passage A. 'rTe partial rotation of D in the cyliider, andi operatioîs, wlie drivers iwould buie cabled la emeîgenteios,
iciîcsequent reguiation of <lie ir tu ani exhlauiîton froîn titi sut 1, as lu th,- .Mertlîyr casualty, te folluw a rnnnitng train aîîd i
i tifericir is efiected 1»' tIi,' reciiîroratiupr lao(tien .f Ille- piston S. lir. it aud tlte3 would bc similariy enabledl iii anothieri
-wiltî I h l prevulfitt front furnîng rounid by tue wiutgs Ai, le , cllass cf diffitulties, as in the fatail accident at Guiltdford, feu,
-causiig tie bar E te twiqq, or liarticuily furie 1,ackwardlsu anîl cai ur wlfhdraw tleuir ungines ut Jiierefien. The ,eolîîeni-i

1forwvards, at cati stick.' ini tii, )joi-' iuad, te rceive it ii <lice cal adopticit of flic new coupliags is of prime importance T1'ei.
i disc le, flic motion givea ft tii.' han and casing liîîng greatur tirst cost n'ould lie trifling , tlccy could lie readily aditptted tei
ior iess as <he twist in t ie bar is grî'ato'r or Itsq By <lit meanis exIstii.o-hi-s.cs for tbe çoupIiagu, aie fittedl tu tite lire-

ilî blwstou thi aJ tn il are mdi thi drill pou'es in ,rd senît ciraw-bar, tlie spri.ug-actiou ts îîîaintaincd, anti they cani
i howsou lî~ anil , uîl oiiî'qiî'tlvto lie<irli niiî rbu (ited ici conjiirit-tion %rith, wlilc theY ulicw cf the graduaii

icnctîag cîlge of tue tedl inrerti' t ii fiii' anvil 'l'lit drill iS oiilîeiitîf flie lrebent systum. Theicexpcriniental trials
,constautl<' living turtced routid hvi flici bandit, L flice machiw' cir. cd>1 maltle h 'chuverv ksuecesbtul, Itend thienew eetiiings

i liîeng preveîîted friini tiîriing rotnul i slt,,'vc or sulite M, have biena most f.tvoiiîuhli .spoken cf b>' ian> civil eniînecrb
irhiîli la lirily fixrtl to a tripivd or liradhing s;tanul C'ompr.'si '-f etniiiîeuitt. Iitogt;tlici, *%Iîetlter ive regard flie combincit
cd cir entera thromoîi eue Icanîle, whle the otiier serves as ait simplicity aiîd iu)gelitity of ifs constrnctioni, the faciltty aud
texlaust pipe. 'l'lere îs cie sfrikiiig action ini tue valve ar- cooîiy Nwitii whicii it mu:y be- actoptcd, fle ccuirity if affordsIl
rangement, %lîicb is ciesignecl tu elimiucîf aIl loýs fc'om clear- cigainst accidents te passciigerc, and flic pronmise it gives of
nce sîcaces. 'l'bis simple little foui icay ho casiiy carriecl ,:otiie dîimuinutionc cf flic terrible yearly slaughfer î.f railway
about by one mani, auJ iiiay hu put to work without even liav- servants, ive must regard fuis inventionî, sliould it ut ail fui fil

t ng flic bole started by liand, as is flot unic"inunn at presi'nt <lic lîojîib alîd promises 01 ifS invenltur, as one of <lic Very lirat,
lt licas hectî sîîcccssfuliy u.med, we uncersland, on flic touglîesf importance.
sancdsfouc wîthout 6tieking fat, eve» wleii luoring t f<ici rate a liashei -u zccad>l slion, tile object of flie invenfionî is

1 of 18in. ;.er minute, cind it hue; beeti equallv ue sfî on the fwvo-foldl-first,1 tu simjîlity tlie çonnutctîîîg icacis fur the car-
i Mlount ý5orrcI graînite', tue hardî'sf in tuh- kitiggiioni mlii if riaig t, îeni;,..'iig railwceL% trainîs, and ieetndly, <o obviate flic
picrced witlî a 1liu. dirîi ut fuie rate of 3ft. ur heur, a t'eut precri't ieeesisity for railway servaînts passing hetween flie
whiclî lias neve'r hî'tore bien accompiied, sli far az we cire - ztrriages, ii coiiipliiig om uucuping titeun, whtult je cneftetc
awate, by any power drill. Th(. WVarsop rock dirill wilhl (Io iosf ferti lu -ouirce8 of accident, and ufteîî fatal accident, te
good ivork witlî air <or stecînt ut 1<3 lb pur squar- inch f.i tflîct iutfîil muid lîard-wvothed JaIns. 'Tue coastruction and
maximum piressure at any tinte necd nover excecd 20o 11). ;;'l. ,., iý li s follows :- on waggonu there is ca cein.

IMecssrs. Taugye Bros and Itake of Nt'wcastle'-on-'Tyne, fhlil- biaedl livolk ant loup stisi.euduti s0 as tc turn oli pivot$s, andl
Icencees, laforui us tuai fhey are ait preseîît imiter contract te p)reveiitedl li icîi cf stops (rom falling beicw a horizontal
supply a dill ou tlîis priccule tu bore A~in Icoles TI'li ve'iglit lue, i i ul a tncîcîer <icit wlîen flic ends of flic two wag.
cf flic appratcis, as represî'iitedl in flie wo,,dc'uf, for honing 1 gonze arc hroiigiit togcther tue hcok of unce %vi lul e over theic
in. holes, le ùuly <35 [h.; iawe~r sizes are liglit lu preportice. enci aud ino flic loup cf flic oflier, anti flic cunuction is i

effecteci anîl diseoiince;tioit accomplisbcd (rom citlier saie eft
thec wuggoci hy au ordinaiy lever. For carniages fuie conîîect-i

IECIPIIOUITY t'OIIPiXG(S i"Ol 11AILWVAY ('AiUUIAGIS1. ing is effe'cted iii exuctly tlic sanie manui tiy the çoupling.
'['lic~~~~~~~~~~~~~~ ahouencsiy<itelt o lciirdito l'lie edigraviags on pcige<4,will morefII (tli xî,ain flic btruc- i

'Lli i'lluenct'd ili exiîst for fieitoucin. turcacîd indicafe tlie action cf file flroukclbaak couplîngs.-sccure and casily-mauipuate ccupig fru miw.t carriagu.s 1Irou.
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REGULATI- -NS FOR CONSTrRUCION 0P lVîîy, 1 liata likuiy yo-ing tuiler, who OsLd ter bîîy tliat ~Imper
CHIMNEYS. and rend on 1V, dinner liour. Sometimes he'?d stick it til on1

i. lathe, until 1 8topped tiîat, mighty suden. Wall, one d ayTite Syndical Chambers of Paris, cach chamber rcpresent- I -. tugiît Jîiîî scri bblin' with a pitce oft,,îlk ona bit ut huar.1i. g a traite or group of trades, and the whole meet*.ig at cer- titin1 i low' 1 ttu invenîtion fit hil got hldi ot latin, aitti huijt
tain liriods lit general asecmbly and having lis officurs and a lie was a goîlur. A few weeks iiftur lie Cofin u ttu olliteiifandjuuruual uf proccedings both of the. separate and the Unitud sayâ bu , -Boss, l'vu got a littie arrangement lucre tiuat Il niaku
Chamb, ïs, du excellent service, e-pecially now that thcy have thu oid lattu (Io butter work,* an i lie out with on. uf tiien
tlte car of Governmont and aro tiot regarded witiî suspicioni, Ig 1 ar pritiud 1) tytunt8, aînd siîowed rue a fluwa'itt-iciuuelt fur
endier tilt fcar of their becbg political endecttes in ditsguise. inaking gcarliugs, andi siclu. -Wall,' enys 1, tu humour luiiii,

A sLort tinis since the Prt-fect tf tint Seiue issued an ortier like, 'sonîztyi says; 1, ' yoni cari go niu yer iiîaiii-enI anti %et
resptctiimnt tht. cotIstruction of chimticys lin private buildings it up) on the lathe, if yur wtînt r. But the nîuigratehuil vîllîni

tlh, Chanib- rs of Masons, con8iderlng that the regulationt; laid begani tu bay ,uosiething abouit roalaty andl slîop nugui~at 1
down b> tiu authorities wouid at times create ineurmountable jtoid tine book-keepur to pa) bi riglit off aiud lut huitu tiear ont.
dillîcL.lLiuc, appointtda Conmidsion to report upon thu subjed, $ Bow tilt if lie diîdnt go ovur tu bruiths .icroet tilt btreut, auiut~lîhrtpurt lias burt reueýivedand adopted unanimousiy by te rugbhis atiair thurt;, and tu liréit tiiing I kniow'î, >Iiitiî wasi

Coulicl. tunin' ot w ar at nslfry prices. Then 1 liait to go finit
'ite toeliowing are thc r -gulat-oneproposed by the ChambLr tluat tuiler, and ipjay hit; ldt bl.itetd royalty, aint a ltati) it %vas

iiich caittiot (ail to have an intercet for ail engagc'd in con- ton.
:atriiehion -- '9 Now, Sucre was a good lianu just spiied by a-rc'adgn' , if

1. Nuî (luiîntiey-8liatt shahl bu formutin u one wâlls ot lt.'ss lied a lut th.ît cre palier ot you'rit aolue uilgitt foi. l'tula a
tili fUrty ctutitrUsètt (16 in.) thiCk, plaster incindeti, or in gaod, btîddy inan, gîttîn' lis Iurec dollarsil day coulîtitîît,Ic

bri k itttl ut kads thait tiuirty.sevu cefltiiuctres. ami regilar. .ouw tluey say liest naîkîin aittillu ly tlisauiisi%
2. tiuui.-'ifsin the interior of waiis tihall only bu çia- but lie'Ii spiieti. WVont bu wurtb nutiiiu cvur for wori, agIlA.

etraiut Il ot bricks or of tcrracotta, wbleb ehatll kcY into tînt Wheirc'udl 1 have be.n if lId pugged away at bo0ýa'l i uou4L-
:ntctrials of the wali itscif. 'I'lu use, of the l'oissealix or pois iapers-uuli ? I

ot Unrtit dlay (short quadrangular tub,.s witi& a lipii n.w nit uur tîrîstical frieid didt flot %naît fur an uîuwcr , tur wtbic
c,,niolont lise) id al'soluttly lorobibitt. , wu ncru cogitating a uiaiersuuue udiî.eîi nea boit

hue li touiguus of tu pipes ciigiti udn tue brc*ktaioîfil1u ont ot tie uar auti ru:iieti Juwui asud biitu t.t ton% ala (Il 1apitdat-
Ilitility bilait neyer be lebs tiian taigliL, culitii&tres iii letigi. e d loohi ng udilice, wiujcuh, ne ct>»juetotud, wasi LtitI utiiti tisati
.4. Buetweeui the interioir surfauce ot the cbimnney.sbatt, anti the il works.
ilueto ut.iy brys tunnell ii the %%ail, tbertt shahal wa.s ahie Ve Wu%%ant nu0 thcorist, %nu reqti re a î,ra, ual uiiin.- - %Viteru
twelut>-iLve centimi tres of soid masanry, piaSturing iiicutiet. cain 1 ligiti al lrattiual marii to taike- huid of nuy iticttitjonaat
à. Ciînunuys bunît «lg.uîaust pierit ini uasuntrye %valls in ashbilr leulà ut? " llow frI.quently wu biave huard tiiesc ruinari%.'!

%%Uri, bteug at lc'abt fort> Cctimétres tri tilkknu:,, brkLk %vaid Ani iuow uttun, wheun wu have tut ituti to tite 8peal.ur andi ai.ked
ofat Ihabt twutiy-Lvu tentiîuétres in thut.kness, or, ln garrurs. for a detinîtiou of the terni, prat.titeîl îl.ii ilus a pou.i.ied t.\
aigaitzt brick partitions, of # luvcn centimètres in tlit-kness, lirelibuit andti. laine atteiiipt at exllatilon, ua,î.îhly ending

M ray iune bu constructeti by mnuas ot tongue-picces in Itiastur, wîth I, I kituîn % bat! 1uncain,'* ben thu solu reply I
or with bîîrnt ciay b'oisseaux, covercd wvitl piaster. Unr btreet tar fi tendt il. une type ut tue practîcuîl litti. îltu

#j. Tiîte~ taigUe-liletus, or tint b'îsseaux, covered witiî plastt'r, is of the ".'.ulf.styicd " vitricty u muâst huîînsroub, jurobabi>,
îîbovu rLcfurrcdt tu, dihail neyeur bu lesa titani 65 mulignetreb, . existiîug. lie ta the h.t useufll as au inidît udual, tlu ie;dt pr(.-
in., in tlîîekiiuss, aver ail. gressivu as a brai» wvorker, anîd tilt least etuliglîtunediasaiiieii.

7. Ieolatcd tcbuînuîey-siîaftb, or gronp of t3uu.b riat, Must, bu ber ot the burnau race, ot aluy chass 0 t .iiiha.ud anankîi.l. lit
t.uibtru-,ttc ri tht. sainîe rminer aud of the samuc enaterjals as îs a compentîltîn ot t',niîîb mirse, an elîltolue ofut endes chà-
iiafts, construîctedl witin wails. 1cirelel 1b3 tlîe irani barriers of ]lis own unind, winchb aliou ut

d. ILvery Lbimîîcy.sbaft ought, to lta'.e a section urinal tu litiier: tut. suib:tîtution ur admiiua ut butter Viens, ior te
thrc'c ttîare tki»t.,or thrce-tentis of a metre. Tite cxî,aursti of tiusu wvitlîîu. At lure lîanditraft, ]liuay bu
-siilet bitit. uft iluch ruciangular eliat fot Io mensure less skilied, but ask liii for a reasuAi, andtie iâ a (lilial). ILit it
intrioriy titan 15' t;ràtimetres (G in.>, anti the atngles tu bu wio ic'ut.it vaujof tînt siuriker aigninet fru anti iibural , .u-
routîdc'd où1 wîth a radiuîs of 2 i. catton, who clîtîgs ta tlîat suplism whh ariuus tiuat the'

u. lut Ivuty nea butiling thu nucessary arratuenents mueit I warbh à. the beat tçat.her , "I witu tutus lais :,u dirttly trrin
bu ittuate i» the ruoftho auffirtl easy accuse to the top oftSu wva.ls the nurbury intu tint slup , wlio retine' itu invuliur ..

a gaiust uba liitit> .liafts are constructei, anti, wlîii tiue ail lis woris, outil ctî»pullcd, by absolute force ut Uciruln-
clîîîintîys are cuigageti %viuiî the waiis, way ëluail bc maile stances, tu j îcld t., liîtgress . anîd tin-IlI>, %wlo, liaving glo
uear Uie ehiiny-bhlafts ttienisulvt.s, so timat, thu mautlus ut tlt> i5uowlcdtge tdur titan bus inauittail skill antisut ut tituii rutIit,clîunîîieye shail be t=cssible witlîout diffictîlty. scorne it la outherie.

ui But w'u iant nu luuiairu'd phlîtosopliere to ritu Ourj
Ehiojs,l' jossibly tlîinks tire rcatier. Truc, nor neuti we have

Tl'îE I'RACTICAL MAN. Itiuem. 1, Sciceticu," sayut Lord Brouîghuam in luis fini, tt flîtitianl
ot te tuam, Il is knowiedge reud tl systein.î 'l'îlie truc

lic sat besitie us iii a strect, car. He looketi aver atur ihoulder :,ienti5t tâ lie nlha flot oniy tîsu~cshis b> bt.. watie; knUw-
nt the new copy uftlbe àccnjfic Apnericin, wlitul, fieslîi troitu Irdge, buIt, if bue bu; su 8ituated as ta ruquiru its hjinidiate nul,

i îrebd, wvas reuîvuuîg aur fatai scrutiuly, and ruqueeted îue load kuuows htow ta put it iti practice. île is neithier the rage Wviu
uf uthe palîur tara titonicut wiueu wu badl finiblied. Ht. glancen meditatud eruditu asrcin, luor tl! soi-disant Il practicai
tît tiu first, page, bkiimted aver the midie, and peupc'd jiu man"I tvlîo devotý s Iinuself Sa mure system. lie it cniînenhly
lthe iluside. te ian ot practice, but ut itîeligeutpracticc, w'loieamaster
1, 1 I uppose that te palier interests a grent many people,' lue uf prinuili, of reasotis hat wliun tu nierç application utf a
!iii'ntrked. truth ta notluing as coîparc'd witit tint trntlî itsclf :the latter
%% e rnuthek;ty sugualueti aur assetît, and mnrmured sametlting imiut..,ic, tile former au i luento bu cliatgeti as ocio&,in unay

abonutl, rty oddti Iousanti. ruquire or judgnsent suggebt. Sticlis lathe person %ve mnenu
u a Il, it (tiauu t ute, lie iiterrulutet s1uarply. 49 It tiausu. t wliun wc. sek the Ilprachical man,' not the blatatît individual

t.uku îua books or itaper ta learu nie my bueiness, you knuw. whu tlrustzs hinîscif torn'ard imiter Iliat iile.
.- ever Icariivd nuthtu frait bouke in niy lite. Dittii t have but Our attpiaintance oftîe streut car carried off aur papur. 1lt.
a quatttr bctholut, antI tdieu 1 wenit int the slîap. Servud, luuiustiy mailet it bîick to us titu othur daty. WVe suiledci ab wu
iny Sru with ulad Pute Iieyusalds, of Boston. Yuu knw'd lini,, saný tue ilunuib marks on ail tlu pages, anti t)pl>oitu dit Cu-

itiebtue ideuil îtow. Was bis turetîtan inow l'in boss ot my own graving tiiere was a liencil nlote ut: "i kno a butter plait titaîn
ivurkb ii the et y. linu a practical mati, 1 ani. Ail yur huler- this.' l'erbaus aiter ail a latent idea in lus brai» liait becii
gt-yb antI liuoserilyb uta% tdo well unotuglit o write about ibut arousedl, or lias lue; taken th.- tnventioni lit? ihtouitî lu. but
r.t a Sm t LU burttr use in tue blilp. 'rhey juît git inter men'it lhi, lic nuil probabhy scout the idea. thtat anir lîtiîbie cifoitd
ltu.de§, andi deut a thinkîn about athui tluingâ than thuir havu awalecd luin, for i- it dot'sn't takt' no paliers to, leara mu
wo:k, autt then îbuuy git inventin', atîd tbat's the hast of let. nuy business, you kuow.I"-Sciet'ific .ierican.
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IIECIPRO(;ITY COUI'LINGS FOR RAILWAY CARRIAGES.


