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THE P'LESTONIAN WVEB PEUPFEOÏTIIG PRINTING preilon cylinder, and, vis the miachine rotates, the typo,
PRESS. standing a littie higher than tho rest of the cyir imparts

its first impression bore. The shee then passes round tri
Thbis press, of which we give au illustration above, is one adjacent cylinuer called r. c.ier cy!iader, and rcturns te the

of the favourite nciw fast presses which have becn callcd second impression cylinder, and la printed a second time on
into existence by the rapidly increaing circulatiun ci thaï; part of the sheot imrnediately preccding the first, impres-
modem daily journala. The Pristoniaa différa fiout other sion. Theosame process folloiws witit the thiri1 and fourth
web pintiDg preses in flic fact that it is capable of printing cylinders. It wili thius hcon cliat in one revrilulion of the
nuit only (romn stercolype plates but aiso from MOVIabkt tirait type cylinder faur impressions on one long, continuns
type. This press bas been întroduccd intu Canada by the 1shoot haive heen produced, and se lorg as tlîis cylindrevolved
proprietors of the ?,olotcal £ceniny Star, aud is uscd in an undivided lrngth of paper priutcd ou one si'l4c l would
printicg tir daily editions. A may bc seen (romn thle be produced; but it wilI at once octur to the readt-r thut tbe
Illustration, the press contains two large cyir on the saine mechanical arrangement of cylinder aud type that pro-
Intcrior 0f which aie the 1yp». formas. lu contact with the fîr6t duced a succession of impressions on ene aide of the papier

itype cylinder aud immediatcly helow it la the first impression will hc éapable of doiug it on the Gther. The slieet la now
cy]Indcr,clad witb thin blanketiug, with the roll of papier to lie condueted te thc second type cylinder, where, revolving over
prluted lixed in close proximity. Thes almost cudl osa *lhe, - lf1a succession cf impression cylinders aind carrier cylinders,
paper, extending 33 miles ini lcngth, is carried round tis im- 1identical with the arrangements alrcady described In the lirat
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half of the machine, ench page le Il backed" 'lwith the ona collect samples and report te Govcrnment the actual candi.
necessary ta ifs completion, and nu endiess streain of neiys- tion cf tho supplies of food, drink aud drugB offued for Baie

Iaer n one unbrokcn. loogtlî isvlvd Tiisveb fpa in titis country; wvhat coursi' future legisiatien or municiPal
pate aidb a pesersug oeverl, sd l Thi r tpapcr regulation nisy take, will larRely depend on the resuitl; ch-

ie ten arrid b taps trouli sverl sialicylider tatho tied by tlic analysts of the Departient.
larger ocs, mn one of wvhich la a pcrforating lifit wtich cota If may prove that ln tbis new country whero trade compe.
up thu iweb iote single ncwspapers. A very ingenlous distri- titin la lees sevcrc tIt n the papuious cities of Great

butlg arangmen th n rCLieB nd crne of lim sigieBritain and Amorica less temptatian exista ta frauduient prac.
bhetn ragmn i eiies.dcrisoftesnl tices. Ur îf rnay on thiî other liand bu found tliat lthe absence

8bects.cf such restiictive legisiatian in titis country isys us peculiarly
The press is thus as nenrly automatiu as passible, rccîulring open to the importation ot Inférior food, whieli wotuld lie sbut

but two bauds whilc printilig at the rate cf tiveuty thausnnd out . f marlietp in %vhich these restrictions exist. Engiih ex-
perfert ncwspaperi per heaur. rThe Star lias uaw be printed iercuce Boomsete sbow that, the central s>'stexn le best adapted

tu dîscover the rual ce-.nditioit of fradu ln titis respect and the
for sante finie un this piress and tlie proprietors express thora- results tibtaitiud by thtt ýenLr.l goveramenit ill bu rtceived
selves perfectly satisfied with tho workiîig cf the press. IVe witli confidence by the peaplù of Canada as free frein auy local
havo xuuch pleasure in congratuiating or contcmporary on bias or prt.judice, and as based upan as pertectly independent
the acquisition cf such s machine and al;o on time weii-mprited scientific autiîority as the country cas command. Tho Iniand

Revenue Acteof 187à provided dit analysta .z appolntcd for
incresse of circulation which bas called for its introduction. eaciî dist.ct of Inlaud Revenue or audIt combined districts as;

________ moy be deemed desirabie, sud that Inisnd Revenue oflicera
- shalh be appoiiîted te obtain articles cf food, &c., in thec

ABSRAC OFSOMERVILLE LECTURE ON THE several districts and forward tItm te flie analyst cf lthe
ABSTRCT 0FDivision for his report. Tue analyst wiil attend in Court te

ADULTERATION 0F FOOD. support bis analysis wlben required te do se by the defendant,
and will report quarterly ta flie Department of Inland Revenue

Bv Dit. J. Bàrt Eit og0, F. C. S. the number of articles ho bas analysed under the Acf, sud
Eversine ar frst arets arf>okcf te frbidenfruth le nature cf the adulferafions dctected. The penalties for the

tesubject ofFood appc.îrs te hîave lîcen one of pectifiar diii dollars sud caîfs, for tlie second offence imprisonnient for a
culty an epaint akn.Witt awa - rnperiod ruot cxcelding bix calendar ruonthe witi liard labour
sud %%bat ta avoid, is as serions a problein to-day. as it wvas lu The penalfies for the til of itdultt.ratcd food are, $100 for
the days of Mose>, aiJ bas nut: been solved by ftic crpiricism fthe flrrst offecc, $20u for the sut,nd ofl'enci, with forféifuru
oftbeeiabrated Dr. Culpepper. WVlile the laboriour, rèEsarches go! the aJulfcratcd food. Articles micd witli Iarmce8s. sali-
of Liebig, Mulder, Lelinu, aud Dr. Edward Smith have doncsacdms ua elrdettetm fsl.Tepnl
nmucl te exteud snd ( lassify ort knomvledgc, thcy still have g tcs or ielu of.lred ca the tie sae. The peosai
left large unexplored fitIds te the i.ivestigation offeatuce piy. is o tue hesi ae fof theqrs ofinirlG o ingrinn onjru
sialogigfs sud sanitariaus. S.n.e flud it a sufficiently bard tfh econdaefr l is offeuce $1oo or imprisonument, for3 otswh
probîcra in these days ta livo at ail, but the still more difficult rwtotbr aor h c ae fetfo h s
nue if how te live well, is yet fartber frein a truc solution, January, 1875, sud ',thurufore nawin l force. It ivill be ex
yct inarmucli as thec priceless blessings cf gond healfh, aud a tUemely valuablu te tiiose %who shall bc entrusted with this
ripe aid age, are largely depeudent on the due observance cf enquiry to bave so large as amount cf experieuco already
the iaws cf this branch cf Sauitary science tbey are at lenat jbefore the u in lie records cf the British sud American.
dcacrving cf car intelligent consideratian. If fthc subjecf cf analysts. Dr. Lyon Plsyfair lu the debate on thc bill new
good dief je of itaqelf se difficult as te justify the preverli thaf under considerafion of tlie Imperial Parliainiut reruarks that
what la one mat's ment, mav bo another mn's poison, bow chlsbenrisdfne0f'rdeuae"btweav
much more camplicated does it beceme, wben from 8elfiali aud it in luvidence thaf befare legisîstian ou tItis subject it was
sardid motives tlic adulteratar steps iu with stealthy trend, ackuowledged tu boa n < trade usage" te dilutc, milk --ith b t
sud uuseeu baud te mnle witb fthc bread-a stoe-and for least 25 per cent of wate.r, te mux alunu wifh inferior fleur lu
a fisbgivesus a scurpion i Gond and vise legislaters have froin bread, te aduiterale vinegar witli vitriol, andi poisau coufe-
finie te timuciiasoked fthe an of flic law igainst these i~si g tionery witl minerai pigmiuth. These practices had been
dieus and cruel eailt;, sud as sociefy becoma better instructed gablindocd wliea brouglit te light, sud eveni bad teas werc
itheli lavçs of heuîlh sud tht. causes of ailn.-at fhe mare pas- drtven tu other markets. Legislafien ou this subjeet bad there-
sible does it becaru e a nieviate sud preve if a large propor- fore refarmned Iltrade usages" tu tlic great ad 7rtage of flic
tien cf buruan su!férlug sud te rescue mauy cf the innocent jîublir,
froni sliaring the fate et the guilty. A fuît sud vivid description etffthe most ardinary sud meaf

Dui-ing fthe past tweuty years flic question et adulterafiosbarfticabucs of adulteration followed.
bas receivcd more or lt.ss attention tram th, go. ernments cf f n ftemb aubema6o l.Iigtuhado

GetBian an the ubje trtsanth oge fBiihfrmg souud sud correct .sudgmeut on matters af public and
legisîsuin ontesbc was firéi çketcbed by Dr Edwarde j g tercst la dehate.
wbo then called fthe attention <iftfli meeting te tlie flrst Caua- Au fo thb uCà the pabli, naayst. of flic United
dian Acf relafiug te this subjcr.t. If mili be Cr that Causdiau, Aundfor thave fompunyu oitont isnsan eobr
Legislatioa begins af a point seniewbst iu advance of British ongdoe bustav foredn aseOciaaios te discuof opdndeniberatc
Legislain Th ra atoth rtc csasbe gikely te aise, ' tu aliais a nearer uuiferraity cf processes
central autbonity bath in lame sud iii sciencc. The report of ansd rtsuits, a %vider disseminatian et new researches, nul te
the Select Cozuniittec of 18" 4, pointe te the Iulaud Revenue raîsue c tandard of nualytical ççork, as applicd la article 3f
staff as the must reliable anid tit.ieuft Court oftAppcal; sud re- food, drink sud drugs." Thtis Suclety lias given thu first frais,
commends a cousalidafion et districts, sud limitation of flhc of ifs laboura lu the ,'-Definitien ot an adulteratcdl article."
number of.Anaiysts te tbos'u more fhroughly cempetent. The An article cf fend or drink shall bc deetncd te lie ada -
spirit snd temper cf local à.utbenifics lu Great Britain render terafed-

gtItis rnosf difficuit cf accuauplisbmient, sud the comparative ist. If ift con tain any muigredicuf mvbicl rendors sntban arfici"
weekuess cf tbis legisiation bitherte, appears plaiuly te bave injurions toe lc esîli of a constiuer.

iarises front comnienting legislatios af the mrcug end, sud froni 2ud. If it -;outain any substance that sensibly iticreases ifs
the iuherenit weakncss of <'P, lcitissilýe Bis - The Dominion wuglt hulh û trengtb, or givea ifsa fictitiauzs value, unlcesr
Governnwnt bas, therefore, faken flie buil by flic berne," sud îthc arnount o! buc.l substar.ces pr.,;nt bc due te sucli cir-
comiueilced &".i lugiblstion at the. epp- ti, - n 4 viz . with thlicuidaft ecs4l petiigt olcino au
Central Authonty, and tinder ifs ticIl erganized D-parmemt cuatae, orb ecasazurly aptsugleifollco or uanheur-
cf lniand Revenue. If prIopoieý le ustablish iu af. %v central fsit trco bie necessar for ifs pretima, or ulea fi po
dittricts, welapitdlbrtreudrtecag fthe 3rd. If auy importaut constituent lias lièen wbeily or lu

gmoNt expeîcca"l analyste, flic cc.întry will supply, aid-!lb1 y part abstractcd or ocnîffed, unles acknowçltdgm ut of suri lis
an efllciecit staff of assistants, sud flirougli ils omen efficers te made at tlic ie cf Fale.
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4th. If it lie an imitation of, or sold under the namne of further portion would bc sent back nesanother echo If there
another article. were mnanv alternate layera of air* and catbonie acRi1 gas this

B. lu the case ot drug- action migbt take place. so offert ai; to quencb an entire wave
Ist Iftwben rAtaili.d fo" médirinal piuposes, uinder a Dame ofsround and to diFitipafe it in utîlues. l'rofessor i'yndall liera

rccognized by the Blritish Plîarrnacopoeia, if bet vol; Pqual in calleil attentico tu a sinail squart wcvden tube, into the' air of
strengtib and purity to the standard laid down in that work. whlieh, ho raid, hie could introduce nt wiilseveu vertical shecîs

2nd If, %vit n eold under a nime not recognized by tho of carbork acid gas througli pipes. Onofthe sensitive usines.
Britirh Pbarmaropa*ia, itdiffer aterially from the standard ivhiclî contractoi nt a hrilsounfl, wasplacedant one end of tlie

Ilaid clown in approved works on Materia Medica, or the pro. tube, nnd a wlmistle continnusly blowrub) a bellows was placed
jfessed standard under wbicn2 it ia sold. at the other. WVben the tube contained air oulv tho sound

passed freeiy andcontracted th'flame , wlien hoe lot seven sbeets
LIMITS. jof carbonic acid gas enter the tube, tI 'y broke up the round

lîlLa hahCouainnetIca thn u0. er ent byweîhtinto echoca, so tliat ltsad.ion upon tic fdame nLas eut Off, hetng
o L yu)sold, lo fantsu nt le tan . pr ct. 0f butter ine..pted hy lsytrs uf invibiblu gas. Hie then showcd tlinf

fat heated air would have the saine effect, by doing away with the
9hauM iLK shali confain not lesthan 9. O pr. ct. of mikcarbonie acld, and placing four gas flames be!ow the tube, roas

solide. lesm okIf lient it in four places, and produce four layera of heated air
BuTTEIt shall contain nlot fegs than.3o.olppr cent. of butter ins . Layera of unequally hented air prevented the rouind

fatf fromn 'agsing- fbrougb thi) tube, and broke if DP into echoes. The
Ti shall contain net more than 8.0 per ccnt. of minerai lecturer liera remarkeh, 'liowv could it be proved these layers

matter, calculated on the tea dried at 10o0 C., of 'which at producod echees' If fbey did an, of course heoughtto beable
leant 3-0 per cent shahl be solublo iu wafer, and the tes, a3 to prove it cxpwrimenahlly, se soine finie since hoe anked hîs as-

Id, shahi yield at least 30.0 per cent. of extract. sistant to s,)lve the problem practicalIy, and Mr. Cotterill liait
C'Ocn, Phdll contain at lart 20.0 p.r ceuf. of cocon fat. done se. Bis plan vras t0 faie a large hot fiamn troin a bat-
ViNEtGAIi altl contain tuot legs than 3 0 per cent. of acfie swing humner, which had flic per of rellecting, sound, for tlic

Iacid. jbotter the dlame the grcafer %ças the reflection, and hc placed
Thes reuIt ofthe ehieraieu 0f scentflo~ ~ this dlame in a position to throw back the sonnd, which if sct-

practical aualyt.taq, will 4' au invaluable guide Io the more t ulahl m , spevs vtucnrcino h estvisolated clîemis.", wvho enjoy a les extinsive experience; and 1 d;ame t atefat ol efc ,ue uhbtethé, publication (rom the saine source of practicahie prcse . tag es>,tehnecud eic ~u' ahbte
will bri: than calicu, mutlia, atid ufht'r îuven fabrics. 11rofcssor tyn-I

fdneabout mort uniform resufis, and increaso the con- dall lire borrvsvçd a littfe boy , b.îudkerchief,audl shîowed that
With -- uh ich eeinr and daemntos if wouid nut t.ut tff the isouud even wben foldtd four fîmes:s~'h rchcxpriec', ad ncb able guides, the Ana-' uîu ohfg~ ,ie ,rfI î.tîk.otii hti

Ijîts of Ibis Lktmiuion vwill commence their labours ithoi't ete ouiguahizirfi 4ntic .stikta t1
frar or favour, deterinined "&nothiug to extenu:îte, nor augbt woud entirehy $.ut off the liglîfof fli noouday siu. Two hun- 1
set dlown iu malice." ts public servant,;, their only desire C red lajtrb uf nieblîn in a square pad biad buta feeblepower tui

Iwill be for the puh'ie beneet, aud aîthougli, in lrîtisb ex- ,cutting off sotnd. Thelectarcrremarledthiattiiswa8becau-e
perience, the progress has been slow, and the suLess partmi, thea ili was h c natsu ans the frevetitOn ttîn o the istil1 they freet that starcng on the vautage ground of the Lnlrhifsibntr ua 0pecîcnmuî fhar
knowledge already obfained, they may in due fine contribute a s~ile laer uf the tact handiktrchief cutiàff the sound. lie
their full record of paiustakiug snd courcîî'ntious labour for rmirke:d ibaf tftçr .- ý ing thceý fuels flic listeners would be
the public goed. By the aid of thîs law if in hoped, net onîy <Luitc j.rý par- dl tu uu.krstaud f bat a heavy enuw stortu woild
tprotect the public aeainst fîraud, but &'.a ta aid socîefy iu I uv ltIt Juw" .r i.. , îri cpting round, whereas loud noires

ita; desire to promote iîanitary science. mnight bu quickly quunclacd on a char day, supposing thle air
ta fo hented unequally in diffcrenf places.

- Professor Tynidall nnrrnted hor ini oipe of lus labvratcry ex-
two belîiud the otb, r, and in front of eue ofibis sensitive flames

LECTuE REJ'ORE TI3 RnVLT INSTITCTION. Ile dis;covcrcd that tlie sound from tue whîste. would pas
Profsse Tydah bean y syin cht l th phfosphv~tfro'îgi. flic ahîol of flice fift,tri la% ers, aud that ecd layer

rofesans e Tynall dcin d asain metl pncte suphilph bis woîild reflet<t a purtion cf it soa tu~ 10at upori the sensitiveLoce a 1 ca rasdefnedas metalpicure an inallbigdam', thus in passing snd ruturnîng fhrough the lif.eu layera,(professi Tyndala) teauhingof science ne badaways attemp. 1 the' round passedi tlsrough thirty layera iii ali.
ci to give clcar ideas-regting uipon a physical basis-of the The fcctu oer aiso said that the experimeuts rt'cenfly made at
plienomena presented, aveiding aIl vaguenesa of piraseohogy, Ith, S'outh Forehand amure te the bonour of thm Triuîfy Houge,and iu pursuance of this plan hoe would show a few expert- the Board of Traie, ad tu the Governinent of this couutry for
mental (acts as a basis (rom which f0 start. Ho then tonk a Ithy aa rvdfb fçrufciipracd had sol ved
large glass vessel filcd with perfectly invisible carbouir arid scienti&i q itstionts whih hiad hccn tanasuite of confusion for
gas, srud held if betametu the elcetnc lump and the brulliantly a cetr nnd a balf. Sosie0 of the experimeiits h id couasnted in
illunsinatedl screen, se fhattflie larie shadow of the glas;q ves- h fli drig of tîînsatiàd iaclîng to what diisfauce flic sound weuld
ýeh was sccu uPun the scroun. Lîpon tlting the verse tie travtî, aise aariuus fâct.; ivure r:,;c'rdrd conne cle.1 tritibh ic

hieav., carbonic acid guis legau te pour out of it, and as it ccbotîL Evi in he hn-,sflouilvs and fiiticaveither tueicr:al
m-fra.-ed light ruortithani aîr,11t becauxe visible upon the acreen echoca amere ahays plentifoil.

a-falling strcam foîl oftvavcs. llicassistautnextbegan toblow lu 182C, a c.umrnisiý,i cf flic bu,'-au des Jenguîudes amas milt-
through saine invisible vapeur of snlpbîiric ether placed bie. tut, d at tI., io..u. .,f La Plat.; tu determxino flic vclociîy of
twecn the streen audth lninp,audastîeinvisible mnixed breat in 1 h %t t*ftvo aiunp w..rt icIçtt-d vîîtside lPans, and guns
and vapeur issucd frein the tube the streans wa% werlrc ii j fîýdt ee 14 iti-'. The finie ,îf tu%: flash ofe cdi gun1
blc by its, unequal, refraction of tho raya ef ligbf. The sanie adtl,,tins Jf the arriial ufcf vuliound n. ru îîoteid ty ecCecd-j
effect amas prodnced by menus of the hot gasea frain a burini ng iugly cart'fui obserers, aînong whom wcrc Arago, Gay Luç&sac,
caudie placed lietweeufthe electrichlampsand tîecrc.u Theps. Humuboldt, auj utber trusfwortliy oibeervers. To tbeir surprise
arts, ho said, would serve to3ive a physical liats for their idra, they discoSered that the souîîd tmavellud mocre rapîdly in oe
uy shoxring that in a perfoctly transparent stmnospherd, thers. ditifio thari iu the other, ssnd flic ivinîl liadt notioln- te do
'uiiht b. invlsiblio layera, haviug an influenco oftlieîr owi. wt hseffeuf, fur the very shight wîud tien blainrie wuS in

If a «avc ofsouud entercd an invisible chaud of carbonte acid oppoit tu the directioi, in. çwhic.h the round fraxA Icd lastest.
gas, thon the a-locify ef the wave vroufd bc rednced fromn il- Arage had tho cuurage t saç lio coutl nef explain lias ldct.
20ft. ta 900ft. per second, but on ieaving the gax and re-enter- Ble once or twice bocardl echees, but then cleuids imve about, se
ing the common air i would moya wîth Ifs original spred b e toughlith flcchoes ifht hoile te flic preseuce of
At every change Of velocity a certain Portion of flic sound cad
Iwonld ho sont back as an echo, thus on first reachinsg a laye? Pofsse ydi eito agegaschîitaotfi

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

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

AIR-COMPRESSING MACIIINEIIY, ST. GO VIIARD
TUNNEL.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AT a rccut meeting of the Farbt Judicial DiohuacI DýiitaI Su-
ciet>', W. G. A. l3oniwill rtcuxnmeuded tic daanoud drill fur the
permanent separaiun of thiseuiorrs. The shape is pyramiadal.
It nuaks about live thouuand ruvulutions lar mianute, and, in
conscqeenco of ils cxtrcme rapidîty , tauSaSb not thîe 1eaut pain,
evuzi whei, cuttiug upon the moàt dulua.atc enanivl. WVurking bo
rajaidly and perfectly, it uvill eut tbroaagh or over thu surface et
thu poorebt fillings, without didturlnng thaci in tbc Imst.
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TIIE TIIUNDEREII. have been acliievei in a eliîlp %vlik(li (for it mnust have heen
s8omethiug like this representatlutt) îîo ..oipany would nowOjîe of the rtusutts of the b.ittlu noir raging bttveen gui drramn of insuring for iu. li n voyage, and tlic iiiere aiepearaîlics.

andi defetisive arînvur lino fjeeîi hlit. building ut 8hips wliusu of whihl in a dock would furnioli Mr. 1liut..oll v% il, a strouger
appearalîce lis shipa %voulti ini ail probabihity cause îînueli sur- case thin he lias ov:r liîd ye-t. 1I'liat uerreti reformetr îîîîglîh
pîrise mîmîs not a littu disgtibt in the inid of Nelson'.t olti liad sometinig tu, qîmote froîn M. Lacroix too, for the autiior
capiaimi. coîîld the>' bu brouglit baek for a montent te se the places o n record Chat ci t ls to thie ere- lit of Cliese benigliteti
Prescrit Euglisli navy. One o! te xîîost peculiar types; o! titis agp,0o offent acclîscd o! abain anti social arC lntha
new iystein iii the 84'Llitnderer." This imamenise turret 8hiip is lu most o! the Ntefliterrnnean ports overseers waere appointcd,
froin thi. plans of Mir. Revl'. -%he ls nlot intedt for distant whoso dufy It wvas f0 inspeet anti survcy everytliing", and flint
service but te bu de'% ottd to thle gtînrding of flic coast, te) aid it feul sinong thîcir dlutics ho mensure the space allotteti to
ln the defeiîee of forts nut to assilit lu or hirider the dibem.- elaei psegr, ante tz eo. Il tumat aIl mnerchamdise entruste-l te
barkiug of troolis. For this service lier Iight drauglît makes a bsîi11ep11capmin was pîrojîerly stowed awny ini tiie iolt, anti fot
lier pe'.uliarly fitttd. Sela in favt a sort of enormous raft Iloft on (teck" , flint ivhtei a large pawerful alîlp (cIl lu ivith a
supiportifig two turrets in which are iiiounted thu '2uorrnotn andi smaller ozie, whîich clainied is pîrotection, it was bondî to
constantly incrcaisîug iu sîze, guns te whitch the Britishi govera. fliroî it a llaws8crI, 60tso s C f.îsC' file tio vessela togetheri
meut are Dow dovotiiig ýo mucli attention. Tho guns ini tiies and enabte titei to assist onu nîtothier", a provision iii wlîîch
tiîrrets are %wurked entirely by nîachiuery, thu enorîious tht, philanfhropy ls enîtinent, eviii if tlie Fea nauslîip bo doubt-
chiargcs ttlitmsuives lîeing brouglit uip frorin u olt inl ttis ful antid that la cases o! attack hy piratq e, tu merchant pas.
tua. A l sres usin fatr post t audfri iLt vi ti sengers werc expected and prepareti te givc aIl aid in de-fnce.turets Ths srve asa pstof obîservation mercly siWttIt is oniy ftie othier day flint n proposition iva-s madie in a letter
be almost eniirely desertud wlicr the 8hilp la in autîca. 'lhe f0 One of the papers iliant passengers lu our crovuled emigrant-
Il lhunderetr* la propuliet by two se:retws, one ou either side of 8hîps siîouhd be put tbrougli a drill, so as f0 enable thora w
te ructd'r . tiiesu screwai eau te mallte avatilabe in lhandling give efficient bielpi for Cieniselveta andi the shl lu case o! lire or

the vessel and wilt manka ber capable of tutiriiig inl a circle of wreck. Alfogeflier, the medi;evai seinen andi sipownerB scoum
very short diaineter. The eagities are o! 8000 horse power to have been beforehanti with us in sorte important matters lu
nominal, but cou bu worked up to four times that power. the regulation of mnritime traflic.

- Ou page 108 v reprocluco froîn th,. Buîilder a fevv of these
* COMBINED ICl'-BOAT AND FIRE-ENGINE. illustrations. The Tîew given of Chu fortresa o! the Kniglits

Hlospitaliers; in Syria la interestiug tas showing flic importance
Quebec is flot the only city where the inliabitants have aud powver of sucli ordurs at that hume. The erection of snob a

occasiorally to filit the frost so as ho kuep open their comn- large portress la a foreigmi lanhd îhore they wore, makiag but a
municafions; Vroustadt, lu the Baic b as; to ivage a similar Cemnporary stsy iudicates tlie posiession of much weaitb aud
confliet. We iilustr.îte, front flie E'k,,neer, on page 105 a re- powver. The embroidereti gloves ivere thosI3 wora by the King
markable littie steamboat lately buist for the Russian Govera. o! France as beand of Chu order of the Holy Spirit,a body of 100
ment aud wvhiic is sperially iotend,'d f0 inaintain communica- Knigbfs selecteti (romt the mosC emineiît rauks and pre8ided
tion lîetweeti the islanti of C'ronstadit andi the main landi. For over by tîze ifouarch himself.
a considerable portion o! the îî'Inter. flic ice il carry nv
iveight that can bc put on i t, but in th'e spring aud atiturnu the
ice, thougli too strong to prcvent the use of ordiuary boats,
wail nlot carry horses or sleighs. Di)ring the prevalence of
westerly winds the !ce, thoughi broken up, becomes (iefsely
packed The icc.boat we illustratu is huilt of untisuat strength,
lier skia beiug of ê6ui. and àin. bcst boilcr plates, double
rivctcd throughou;, ber (rames being of ..orresponding strength.
A refereîice to tlie draing wvill ,how tliat shchlas apeculiarly.
shaped bow. Iu work she is driven straighl at the ice, on
which the boiv runs up until ber vreigiit breaks down a large
mabs, wbilo at the saine time fifty sailorti roll lier tW keep lier
froc front accumulations of ici. on lier bides, and tis rolling
is kept up ail the timie site is under iveigli. She Olten sticks
fast neve-trtlicees, aud lias tu bauk i0o yards or so before ýie
goca at the ire again with a, rublh. Suviie idea ut tie didiculties
of this navigation ti vinter mnay bc gatlîered by tue fact tbat
whil in sumîivr the passage is dune by steamer ln thirty
minutes, the ice-boat is oftun suvcii hours in makiag it.

'lho boat ln certaiuly r..marhable, and cannoa fait to provo
useful in such a lîzrbour as Cronstalit. Site wvas only pi aced
on the station a short tiiie since, aud hier services as a lire
origine have not yet been put in requisition. She is apparently
exceedinigly well design% dt for lier intended purpose, aizd vill
no doubt give complote satisfaction.

'ýCIrNCE AND ART IN TIUE MIDDLE AGES.

A very interesting work bas just been published cntitled
Military anid Rleligionîs Life in the Middle Ages and the

period oal the Renaissance," by Paul Lacroix, Curator of t'je
Imperial Lîbrary suf the Arsôenal, Paris. Thu wvork is beautifully
illu)tratted aud givcs somtu good aud clear ideas of the condi-
tion of eiece îînd art at that peî lad. One of tlie.most lu-
terebtiag subjects il; a represenitation of the Spanisb caravel in
vvhicb Columbus discovered Ameiica, a facsimilc fromt a dravv-
îng saisi to bu by Columbus himseif, andi piaced in the
uîndatud td.tiou of the, «Ejistola Christofori Colunbi." 1h
wvould bu very îiitcrestiug hoi knoiv certainly whether fuis iras
rually the hiaudîwork of the great îiavigatcr;, for it showsr
power andi fîcedont in the drawriug of tlic foresbiorteiied curves
uthe huli. 1h is sîngular to tîitik Iliat the flrst voyage acros
htu Atiazitic, with ail ifs Dciv experiences andi dangers, shoulti

CURIOSITIES 0F VEliDIS'G.

There bias lafely been siîown lu tue United States a very
interesting rpecîmea o! blatksmitit îvork. Ily menus of Seliier-
loh*s wehdiug con-.pound, it le aliege 1 fliat, in 0ne examupie of
a bar o! Bessemer i;teei, fîve diflerent kind8 of trou aud steel
have been perfucily wveided, without elianging ils shape in the
teoat. The bar was rollec into forma at Thzonpsun s steel works,
iu Jersey C2ity, andti lai by 2,1 iches in the cross section.

Fîrst a piece of B3essemer Îheel, eut (romn the end of the bar,
was welded fast to it again, tihe tîeaing andi welding occupy-
ing ciglît minutes. On the rever.e side of the bar a piece o!
fine cast steel was %velded in six minutes. Further along on i
the bar a piece of blisti. r steel vvns wevet in cîglit minutes.
This samne steel cannot bu welded vrith borax, as the hîgh
temperature needed iif that flux inakes 1h as brittie as cast
iron under the himmer. Opposite tItis a pieco of wrought
iron was wvelded it six minutes, and (mrther îîlong on the bar ai
picce of cash iron iras iveided in threu minutes. 'l'bîs was a
piece of the moiti board o! a plow. ',rite bar, with ifs additions,
îvaa thon grundt and polisheti on the edgu, bo as to show tho
p. at rit icl the welded mutais came into contact. No welà
w_ visible eu any one of themn, ant li différence ln the met
couiti only be f old by the color after piolishing. 'his solve8
a great mauy important problem8 lu itou manufacture, nmong
others the weldiag o! Bessemer scrap.

G.&rGîso BoîLsî EvÂi'oaÂTioN. - A German cbemist deter-
mines by chomîical analysis ftic amount of water evaporated lu
asteam boiter. By mens o! a stan. ardi solution o! nitrate of ail-
ver ho first determines the quantihy of chîlorine iu the fped-wator
andi thon the quantif y of clîlorine lu the water of the huiler sht
tvro différent tîmos several days apart. Froin the iucreased
quantity of cblorides ho caîcuîlates the amtounit of water emapara-
ted. Ife recommends as a suitable normal i.olution of auNver te
dissolve 2394 grains nitrato of silver in 1000 cubic centimetres
o! diAtilled ivater Each cubic centimefre of this solution wil
precipitate exactly five milligrams ofchlurine. To iudicate tue
endi of tîte rcaction wn ait the chlorine la prerip)itatet, lie oum-
ploya; tlic neuf rai chronato o! silver, wvhilch produces iih any
excess of silver solution a bright red colour.

AuîrIl, 1874. 1
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PRTlYECTION V(111, INVENrIuNS. îaubtiun oftair, uveu lu the imposbiblc ovent of a perfect
By P. e vaceuum, would saot bu quiU- tliree-quartea of a ton, digit in

il> ~ l~ practice IL would nâot be mure lIma half il ton, and thuattela
Ilitll'r rra.! but or-- th ciety of Arts. a force, al shttial une, muust a.bviususly bu far ledit powerful Llian

'e 6t;:nrA. lit.) he uffeut o a toi weiglitsufft!rtd to faill on the pile tlîrougli a
drop f seertilfect and tlituas Dr. I'ott.' exlîaustioaî plan

1 lavc Ily a fély tyî.le..l caues, exllosed (at leaht 1 trust 1 could nol saaîd the pile down lit ail, or if it could, th li-->1.,
havi'> the lMllaty of those Who ï8y tigei' mecitor, il, tlie endwwilecavbcu betosp rtayo

ubiîîe' ofaaîy paient law, would still ilveît, for tlic hope of r t peakiung wofdda> c nbet upotayI
îerd. bittause het miglst reçlon on gainiiig tliat reward by But t1ios,.gentlemn maho Viîns wouid hivc wltilaa'ld ail

Leti'.îuag t inxanulitctu:er of Iliat whieli liac lad liventai! , sharc citheb naliol.al reward frcrn Dr. Pastts, ùn thec groain-l
but tiser,' are oît'er ojJu.t f patenîts %lîioi tacflt lii i'urth ihast, bis inv'ention mu., b,. susaless, %voul! ]lave been wrong,
it»ope (4 gain lu tlîlï way ,thîay gsajy, a wise and benclicent. for th a ft iSttD. tl'pln stouiIt ny
-uvçrtiii blioulil rî'îrard Ille Il citiz"is wlio have deserva'd imposes on tlia beut of a 1 font pile i paressuare of about

wvell of tli':ir country.' I laelievu 1 have eaitit hi' langang a lf a toit, ducs suis 1 sueli s pila du)wn iat slAls wliicli
ef the' 1.îîua don't tliiiîak Ilice, issus xallk abolît fcltov. offer so mnuet% Tc,î5tauc' - 11at the pile %yleîî tlîus %Ssîven wlI

bij:, 15 of tige 1.'.î Ilotwever tliis, îîîîî> bc, dia>' gravely support mar>' tons iiciglît witbout the lvast yi-lding. It be:ing
.rje Ilaît a port oit <t tige ieî'<'îîa of tie '-talc blîouhîl bc a fitt that tlîc pila diti go îluwil and t-qually the faut tiat

adj-îg,-d trucli ygî'r tu îu.'ritorius invenî'ations. 1 lisit it clilli-.ult the ane pressura of tlic air upon it.s top was wholiv in-
tu trtat gicla aî proposition us this seriuuslIY, but 1 2ulPost* 1 adcquate to ac-ount, sur its beng drivcn,attention wasdir.'cti'd
ziàu>t du sca. Ito the subjcct, andi wu kn nv that the pile detseaaded in

b'c relvarded ? \aîîe but thost wîiicb liaid coinc into actual edge ctusai! by the rush uf wrater auto Iha caliaustai! cavitv of
use, ('r ii :d-iitiuna tu thesa; invenîtions whîicli were onl>' just Itige pile.

1îubli..nl. If the funiier, 1.0w drill witla objections that It:îppaarg te mc, tic sug,,stion of rewarding iui'antors
wvould b' urged b>' a bost of men whli. wvoul.l spriug up) to geutally b>' Goarmunt grants id an absolutel>' irnprautica.

all'-,x tîzat Il mnan who put limuseîf furwvard as tht lir-t la. bIc orges and! Liit it ni'vcr could bic successfully carried out.
v-iaur ivas tige ma.rest vi.iouary, aud thiat bl itslut, bei na 'i'ereagSave bean Borna particular instances of Ibis mode cf

fl-r ttàiair ruai. 1ractb.-al slill tha wholu tbiig wouîi! hauta rc:ward. 1 %vill unly alludeto one, aud again it is Crompton
re'ncuivdl a1 îiu -aî chtinc. .îorroîvi'rs as 1 sh'all, 1 bopse, to wlaon 1 wili to dira'ct your attention. Ater years of tlîa

là, rrafter YJ.'w yars iu ail probabîhit>' w'ould elaP$e bâcti'en disappuiniiment, and luss tes which 1 lave rcerrcJ, and àîfter
Ile' jotauation c,! ail invention an! ils adoptioni, if ubrre lat uni>'Ilis townsrn ad l11 iciglabours, but the kiusgitor itscîf
îscri sutu pruter-ulo i for inventors, a-id lin thu a Vatsa un- had becoînac enridci by tlic geîîcrat adouption of bis invention
hsappy iîiveîîî,ir tiiiglit be ut-ad, or ii lais dotage, wor Out b>' tIbert beini, bctweetî four an 1 lave suilllir'î spindies at worK
lî' dI î-rr't b foie Ille I"Ward was aîljudged to limu, even -soe psrsoii- in bis nvig;buurbool aka up a mein-iial

il it .veau ev.-r su adjudgeil, looking fit tIhe compctitisîî uf lic preeuhed toui hn in-btry ùf tba day, aud, after unudIi dii-
l.rel..udces that, wuualt bc bure to araeN But sake it te av.,id cussioza, G;overnineut avrarded te Cromptoîl the munîificent
ibis delay iu î'u~es tin hfi iuvs'utý r, it shilj bc: la the sum of ,utand ît, thlîuage of Go, aftcr liaving devoted 30

J'w' .ttatribinal te givcthui rewvaid to criginators of yaa of Isis lia'aand aI bsis propen>' te thc advancement of bis
tisigri,-d ini'eaîiunq, ouI>' imbgina tha cloud of scticro, Luth invention, one of tii" very'greattst thlat lias up ta tic îsrez-cut
in and. (je of 1*.tqlatn, who %.votîld commit ilicir criîdc con- time bccm ruadael i h piaaing of cottons ba rc,'ived a sura

.tiu te aper aud seuti thi.'au te th tribunal, c<'niidanu cquat ta a siire:nd cf ;al., a year Pzt'l tu faim tlîre'ugzbout tizoet"
thai hr Iie'lna-E i t e reward. Il' vrhiat lio.«5iblc m.chintry 3;) 3cars Probal-ly ann thuse wlîe supporte! Cromphoaî's
coulmt bneli a lrliL,%ual act Io isivte>tiga.tv ilorcit>', clegrec of memxxorial to tlac i oves nuint tçcrc ta bc fuutnd soea of the
rt-it. an'l pra. tical fecasibility uf inventions Lisat had notiîla honourable mua wbu did net psy thrir îîromisedl sub;crîptiions -

but a papr cii-t 1ce digiivc ta -xi tlicir dc.spair amnd pcrhaps tlicir consseîeuce- hll twa:zen-:d, and tbsc gentlemen
,!?u- nany n-o f intlli;îgcuve andt chirtctr iwho miglii thougiîta c-Iicap wsay of fati lf *vng Ilium would bc to mika- tii',

isavr 1'ctu ou ,îit a tribui.al irontil retire from i , and thai l, nation dîseliargt: tliiir îurirsut: obligations, thu.s rczp;'ading on-.-
sccnl- dg-r aie into a lique' for i .I)%trating tlie vilest jobs. of tia dî'liniti.îu of cirit>', ttat A fave sucs B iri irvant

l,'a:,vy tle lpr@ia'ýur. broug45î to bu:ar on sucla men b>' the tithout fee'ling a strong sicaire~ u re1l'.,e thtsc waa:ts caît of
ineînl.a:r fur soine 14,rou'.lb %vlîo ha.; heurt a.ssurcd t-y failli a the good% &-f C.

.!Q--aa îoi lai ,Ititlit5 tila tlîeir', talentai! towasasuIan. >1r. lfa systcm of natioals rcwards 'tcrc instituited, 1 arn certain
idn.hs a8 most raîtriturisous in- .- -or, lIai lie lias desig1a'-d a tîsat tia sons tbcL w'rded âgaEst bc whoîly luadequate to

una,:îîîuîe, wIichI un bî-ilii îrour'y b>' une man, succccds, compauî-tat the re'ally mcrluorioiui itîvegtor, tro thus iran!!
tlir-'u:,Is an arrangement of lceluage and tIc aid of a scrciv, not bc tçmptc'l ly hei tu lnventt. '1hiat if awards ivere fot

iu ',iviiîag.ff as înuî.'i powî-r ai; lias brei-snatai! ta bce quat tu bc solide unhi! commercial suce"s. las! ccrtiid te thc value
la zi"I -'î 'alitrsa clarine. >lodvls hava bren triai! îçhlch '«f tic invention, rciarmi wo:ild ba dclayei ansd wuuîl-l bc

poîl ieyîr'av"d liant if (llci's alwat.- an if) tle>' iai fruttcr'-d away aunong nuimbers;i 1.4t if untinc inventions
mrn I.rpcrlY Made tlacsa rcailts iroal hava bielas fulI>' at- irrt arwarded,gi)od inventioansaimiglit bc rejectcd, bacuse

lainit. t naz' 1-:rh-tps bc tuoi! lmera mubt l-a on the coîntuittcc as ia tir. PAttas trase, tCmey iront net ba undc-iuooi, white thc
bacra o snfui-irtit sensa te kuiw thai sucli âtaternents wec whtolu lioet cf purc %. isionanaes vrouI! bc encourageai, and
naidiel -. b'ut sai somen --as -s I âhoul'> La r"'ry sorry te alb-.d fically that tha invention whlch -mas supportn! b>' the Most
1-y tic oj.i-san %'iasy beody cf mn, in Ili'- absenace of trial, plausgibia anai ;lirbsitart drocary, wirliir of tlIc nveator or

wl"hraîinvuiin cent!d succ-Min lapncticc, or not. 1 o f bis supportca-asw'îuîld obtaun tise rriçrd tIat siionlu bc gii'aa
wili give y.au x'a 'n-aîa Next te Farl Dundonal'], one ef, forreal nierltuI>.

IIaI carlieNi iaîv-'uIl-sr5 in the 5itrt noir su .'xtrnàit.'ly fullow-1i, 1 îîow coms: te the fast claas cf rcward sug-gce.lcd as b'-ing
c I m, ylna fouîdaionF, was r.P Its Icpaîbashecd suflicicat tesecuro aci isi'cntîons, anîlnot marc inventions,

anr iavent.un in mikbI.. l'ile-1 yoga, that if ylu placai! a i'ylin- but inventions carrne! te 1 îracticai rassoit.
il:it.at hl'alow îatioipile vritît its open m-autI upon sa>' abc Tis rl.mss cf ravard, if rather riladowy>, la ~-ep-id

grav.'i bel1 c-f a river, au't if yeu co-vera' the toi) of tis- piles, ionsour. Tih- aicritonlogus inventer wlîo bas -- descrvcd r~cil
amndi tiàn lari-e thair front it- intenlor, thie pilc would of lais ceuntrry" in te bc ran'ard-nl ta>' soin- lioîisor.ry dis-

Ir'iae:ralr Ilv: gri'und, an!d %veuh de e nîahes-gl, frein, List: :.nctioa. A siatue, a tablai, a publir reao.gaiin iu lIs
nature c'f List a4i wouaîd t'a ail but im"ossîbîa to grt thc town-ball, and au aduircê-s frein L'ac recorder. or "mrclb*sn,
piîle îown, ce"n a -îhert diestautre, b>' thr hi'avktt blairs Lihait of thai sort ; and, iaeraovcr, lifter suab public recognition,
could lwý-Rivcn in il l>' a posvarful pile drivai' Dr. Poil,; -gras ich ionsourci! inventr'r, as bc ireat alea;, vrout! ha, - .il;

r.i a lIlig, b'ut, la flic.absence of s'xpcritnei*, vouId saut Il.' at tisat marin liac is ï.i - rat, tige arlabrala! Mr. Smilth, whe
isuas r' .aI i r Inveuîtoie Uawar-l toniruitiea hiave coua-, te inr"rat.'d "- mi 7 - if ilht' steani angine or the alctric

l- air Iui, tlà4 tisa de.-ur was a1 V>innaiy, anid that tais teil 'Znapia, tlaa p raa usci iniglit ba undenstooi an 1 comznt
învl-t.tiiîui icUl.1tica p'r«e La bc hicn.-at woutd lb1-y net respet. ivî rei -r civilisatiin extends ; but thacra arc assly
hiava' al1 that, Ili tltiii.aîsanca ofa pilr c-! a :ot ira (lin'i'-tc'r, gr.:at and inn t ueful inventions ii relatsa te inanufacture,
tlle ulmosi presio>re thai, cu' b.- g'.t tpon t b>' tha ex- having tcceniaî ternis - tains whicla arc absoîttl> Sib-
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baelih t> tito4o outsidu th triade, or if tliey cativey auy meant- $Soae forms ot words ar., vt~ry starting wtiilichard for tige
iug ais ait, couvey ant errotieoui ont-, andi frequt)ntty an ab- first linge.
>ui-d nue Lut suc giv you un instance, WiIIin flic moufli, et ittter

Onci- more-take L!roipton-tlier-. gorî% the in wbo lu %vas written to the Tgvie., tiy a în'rsoa lsing flie iinitiais
vcutud - tige mnute;" fItitt duel;s fot s0und very wel, bat file P. IL. S., entreatiug tbat tile th'vagiatitan rillould 'lut bce tectt tu
taule it.%elf lias details. alle is "'t'wist fat thlic al ; imagine eca, as sho iguai lite nasafe bercause elle hall Il lienvyv %vRigluts

man living introdîiced iut London society as tl ineto al>oive lier centre of gravit:. Th'is là a most lit.rmiug stalc-
Tvl'rwst ant the litrai," a pret y barleu, lais Il ()nid bc munit ntil it comrne tu lie- eonsiuiered, and fiea it turas out ta

lsade to Iilm Imagine Stelplien.ou's dlaima ta respect and menu no> more titan tisat flic i'eva5tation in siot a fiaoîling
att."ntion beiug basai u lpon his imprat'enunt of tlic -- (.ab miracle, as &he trnsi, have beun if aile wer2 the firaf tbody lti
motion» i" iLvou!d bi" ai iinparttonalile waste of your time jcruation that had uL as inucli cffect (rom fle weiglits àabrvc
to m'iltiltly exampies %lorvover, statunr, tien il good. and iscentre ogravit>' as front ftoso belon' it.

publie nldreses, tlîuuglî clouent, would ,a lot oui taxes I N,>w, as to inefrnewith freedussi cl tra'e Il i., raid,
nor finît us in clotitc'g 1 fuel that lu titis rn un 1 uglit flot ta wcerc it nuLt liat the invcntur block-, flhe way %vitla bit; pa.tt'st,
uside!rv.lue- bonoarars' retvarde. lit ivats are a lortie wvithmniatrs gentrally would u-ce iuvention, nd thuzs

conitent witb the npia'flasc of tilcir feiiow-mcu, or lit flic ut- the resiut nî any ycars' close attention ta tis question, fliaf
ugo't a crowri of icaves gratified att tîseir ambtition, but I sucli a %laternent, is untircly at varisunce with flic la-t' au
douti wbether tiiose aiî"e. produced Mrly inventionis, except brf-ire I have donc I hope you wiil itgre %villa me.
inîpiuvenients lu weapuib,f o enabte nîsu to morc cotiveusent- TLake amy une of tIse important indutitts, industries ucti
ly kilt bis fellow-mau. Furiber, in thoue golden ages anmd as eufçu 'or wool. 'Thi vury tast thit tIsa estubt.,Itet

Igeniai clines, 1 think me rnay take il men weru butL tight'y iitufacturer,.viishes for is a substantive improvenlent, aud
taitd, aud cettaiuly the, taitorsi' and dreâsuakcrs' b'tlis (ta for flie tuttowing obvions reaçous ' lie has got bis goo.t i.u-i.
judJýU b>' tîlu reDresclti.'j -as the watt>) inubt bave baes aI. ness raid lais connexion ; bis custorncrs sire pilcuaed %illa that
a minimum. Undur such cireurnatance:i mer. miglit ie content whig'là lie makcs aid arc satislied with fthc trice ther liatc tu
witls lionvrary rewvard5 , tlîe bard -ealtiies of our limes and pay for tais production, because f bey have no cxp'-ritencc of
our etiwate, bowucer, mnaku such rcivarls, atout: raid nu au u etter ilnalty or of angy mure a'Ivatilagei.iis prce 3115-
c.':lîp:tni il by mn.mtiing mire -4ubqtaittial, a merre snockecr; muet: as, by tl.c suplposition, titis Manufacturer is; a tîinoit gut

C-f tlic n- c-1 f at fbey wcre dcstined to ch-'er. For tlic tait agi well ne; the bulk of thos': iu tui-; tIde He, li, lur- men,.
ligne I wlll r,-f"-r to Crompton ; bie, or rallier bais sp.irit, bas and lts a'c.rkrnen arce ail accustomcid ta their owfl w:v c-f
Lait lonorary rewar1. Long after fais deatt ti.tes ofc work, anid tb,,i' don't wanit to rit a fresi syAtem. L'ut ittreg
it*iton t-revis a statue Io bis m':rnory -. th.-re mras an uisreîl- a-; aie reason of f4r 2iurc tonscquence thu ail ttsc~ toýge-

irasr, %hemîcre re speecteii. 'Tue oppongents of a piatent Ian' I ller, andi that let, tihe manufacturer bas mari! siou.-an.s (if
Xnî>iît Fay, Il What ur! cati a Man vralit, tu cause hi'nt t'> pigagrufs t'rnbarktd in flit# sua- bintry if bîhich t:-- con.tucts

*i'vtt fls lifà tu irnpr>vemnctt, titan sucs a potlliui: lis ma'.uftctur"-, and that rnaeiiiry is of tii. lait vaiu.' at
rcwar.i ai; titis? "In atswçer t0 âui a 'l"mnnd, 1t flink the irhieti it stands ln bis book-, but conîiptl hlmt ta adopt a sut.

itnu'cutur would refî'r the oPponut ut a >atent tan' f0 Siake- etantiivntuionl in lies manufarture, 'riat wili ii.- bicî
.cpuwr. h'lit says he of bonour? of flioào tboiisands of pouuds' mortds of îniaciiin,"ry ? 'They

"Wbo bat h it? lie tîaa died on %Vednesday. Dôtiilie ted wilt Josc their vorflî nt anc.-, they wili Le d. gra'ed (ronà
il ? .,;. Is it nit', n Ll ? Y.'ç, tu thec dtai. Bjut grilt tbctr condition as machines: f0 the satu of ut d trat, rand
il n -t liii',gitl. tige living? Noa %V1i>? Defractic'n wit nul flicir value wçihl fait frg-m inany tiiuramLds t1 hp n ft the

à; iffer il, tio' rt'fore l'il floue of it." same niimber of bundreds, and cuntemporaneousty iif this
Ainong att flic paliers oun lit. patent ]am tinat 1 thave rend, (ail wiii bc tbe ncccese.ity of findisîg a taige su-n lo, be ci-

a!i-t amnli ail flic dizcu-,tiu,s on ftiat, clu.-i-tion I have al- ptndcd on the uîusclinery reqnircd by thie nen' lirocrs.
tenriî-d, 1 %. ni, mariait arsy ailier Suggestions put fi-cirard by Coupied witb flua, thuce la ilie annoyanc of partial ttopipai.'
fthe (pposients ut patent taiv, as affording adequafe groundsi of mort,% dnning aiteraf ioni, o! bad vrork b'ing 1 'ro'tucrd for
f-r tisa cuntinnatlice of invention in the absencc of surit a tan', staînc fime undcr tlic nem joroccs: bcztus- i is new, andi bas
fiani tJios" I havre nom' conriderrd : - tf. Tlîat ait invcafor ta lce tcarncd, o! i ie chance of ofi'tnding -'hon-sly .t.lay,
canni refrain fromn inveufti; 2nui. 'flat flic inventor is flic and by file'infcriority of pruducts arîiuig frorn tiîc tad wcrk
lutin wlio ofatl ott.'rs cani le renp a profit î'roml fl,. coit- tef untîîh 1 bave spoketz. liui ail titis baq fa lic ir.currted lu thu
m"rciai rx,rcîse of bis iuvi'utivni ; rd. 'rîsas îLes-e shontd 'e t ie hope of anîccs ly ftige fleu proccss, unis ftie ccrtainly th..t

a >.'ys:ean of national rewardin; 'itt. T'uat thîurc siuat! bce a dirctly it ie; foiud tu> Fiicecd, campetitûrs ln trade malt anc
by.,Zcsn of purety bosnrary rumards. by one fotlosv tise exampte, 14sving fthc adopter of tise ncn'

I -2sn hsave left yon in nao donl'e as f.> miy opinaion of flic mclbod nu bttter off iii comparisosî mlih tas camnpctilurs titan
iiastcquat-Y of est-h aud ail of ttîesc &-csuitcd sn'-entirs ta Le %ras befcrc fise alt'craticu, and witb ftic ccrtair.t7. f at if

4n.ni-,snd 1 wiii trust that mo>t. if cloi ailthus, wlio tLe plan fait.,, ec c if hae Le iut, nsined, hc wiii br tsuithe.d ai
1.,,uosur me by ilicir pr"seuee hecre tu-nigîitcancurmin rny viows; fer bis pains. Mor.'ov:!r, dasrce is float oui! flic difll.rult- of

t. hercne suMien 'Who Sat', 41"t it even as you entîe, and teaching inean' w vrsy:, tiere is aiso ta bc Oveccrne the
takr s. tuat in thes absence cala patent tan' bliere utl flot bc su fecqutr cxhibio» ef sulenr ii humour mmi breaks forth

eîis'uîsste inceatire f0 invention, ýstl it il s xpedicut tbat isudt wvhcn a proposition la magic tu Soute tru>tcJ sud l'oucaf, lait
a Ian' Aiuld flot cxist, becanse greafer crufs arise fro:n iL narrowmtnndtd rmager or furernman. that tho prctu ss li as
thesu wautd atiso froin a cessation of invention." su long fotluvme caui bc iusprored. Wtsat !S fbe Ilc'e-c

'I..ey >.ay the ci-ils arc:- crateti- expression uscd Indter <uch cireumsgetan.-i.s? - livre
Intberférence mii t us frecdarn of tracte. have I been n'orking, in sud bey fos- forty y.-srs at titis
Tisat Britisui manufacturer& arc put at a diats'antag.', as work, and rny falLer before me, sud 1 arnt bcL toid f bat

"-urnparcd witu thosuoff enunt ries whce thure il; un: a t'aient sorimri, 'rrho la fera jenra nmir junior, anei vala Dci '-r
Lam -. orked ai flic triade at ahl, knoma more Ihian 1 do, aud eau

»hsaL a- patent for an invention, lby barriug tb- ram, stops tcaci mc my owu businesS" This b'z a (tire ofl'en-. 1ImhVe
frten-r invec'iosss. se 'n rnnch of if, and if has prscti-ally a grtt'r ivorzli t lia»

That patentb a.- granted fur useas ftrage. iniglit, oni a fis-st c<,nsideraiion, bce attriluutn tu si I'm"nber
'iat patents are gsuted for tbings wbieb aic tuld. illat (rcqluc'41y flic principal celamianu(fac-ly lîis ta rr-t> o'n
'rait tise exibtesace of patents givecs risc ta cipefisire aud sncb men (c-r ail qur3tions. connecîci vrits the Manufacture',

difiteult litigulion. aud that even in thoce caes whtc bie inows cuotigil of tai;
TI'at patenfees are grrat Ioscrs b>' iuicntns, a.id fba*: it ovrn business ta bic able tu jndgc for Itimrcif, tiar umiio':ub gri

,«-.uld bic a cbarifi' ta jroweyt thin against tb,-nsrctvrs. reaistancc tIn impru'vcmrnt f bat, eau Le ofi'.'rcd hy rairal i eftige
Lsî ie, as brteilyas possible, exasmne tia'tige valut off ti.csuclams 1 have leena eousidcnins is Most serions', and fln-y cari

'icrgs. ir r'con td."Offr Sncb Meistanct: cavent ly sud p5uairt'ly, witiic.uî fib ai- -
mniblir,ýo of tae This I admit bas a aibulty Of tîseir et.ptî.3'ct -i'ci allie ta f'ix than willi ait abi-

S01':.sun sunt; iL is ene.uglî te c.use mans irisa is.a4I ui bc h suinte disols-divnee a!f urdcris, Or wibs au active' cmP-itiûn.
4Uiken l'1ut don't lt us !)' frightcned al. au expression, let
us examine sud Scu %viat IL mnus. <T> bc eaç:iuad.)
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THE CANADIAN PATENT OFFICB EÏ CORD

¶ MEHANOS'MAG ZIN. jSINGYING PLAMIES.
____________' M AGAZINE.______ Atit receit nmeetinsg oftfie Society cf Arts in Lonudon a very

interesting pae vsrend oit a nwmsclinssimest, the

flames. Tite pherionsenon is one wlsicla is well.known as oc-
1ssrTîvosTyndll oin :osîd ....... 99 casionally and accidentally produceil in ordinary gas jets. It

Th r-oisin tretsgîr)s9 fier- St C srinh- b, mreover, been investigatesi tu soume extent by scient ifi
ilUs3r. lasasscli. clef.......................1552 men durung the pustfewv yeats Proféésor Tyndall erpecially

ileryv. 1-t. G.sthanl Tite Tisusderer........... 103 bas deoted attention toi it. Musical sounids are prodlsced by a
Taiesieal ........... IIc lof Iee-boat aand fire-eLIgine,. flame trav-ersing a tube linier a certain pressure, andi Professor

Tite Tisusialereay.....101 conbliicd ............. 0
la.- S..taidsr-e.lc iisîce anîd sart In tlt- Tynall cornes to the conclusion thatto rciàdcra flame mnusical,

i*orl*rosx,t &.11, Ilarbosir 105 milddle liges............ 103 a it is neesayVn tvouehuliieucfiti bud
Art Ici t1t. e.fdeAga O uriosities or velding ..... ry t1t03ouesiolib ul ta Lssus
Tish lie Sir Clisîrles 1'rotectlois forlstivetitori4... 10 xld in unison with the fundamental note cf the tube or ni

l....................... 9 The Chsannsel tunnel ... 110 oeof its larmonics, ansi lie lias aise callesi attention to the
1Ie¶.tlq lit free.iasid .Stsielng flaines........... 114) fact.fthnt, in order tha; il flamne may sing %vith the iaximut»

.irawiig ............... 112 Sir Charles Lyt-l ..... 110
liruissanuý tuilsiclling Fraee.lian drawil. îî.....î1 amount of intensity, it is necessary tisst it should occupy a

usluîclîne ............. 113 Catsrnen'lsre.ts...........i 11 certain position in the tube.
The iiew Frencs init. Fiie-brigsde service ai.

tary rifle.............l1ai Conbsssaîsople ....... 1 Mr. Kastner, thse inventer of the Pyrophone, claims fise
Self.îegistcring fie Tite newv Frenchs mlt.ary menit of liaviug shown thaï; wbien two orseveral flamnes are ils-

'ase .................. 116 nul....................... 114 troducesi in a tube, thsey vibraste in unison and produce tile
Welrg li3drr.-yronieter. 117 I3rocklehalik's patent rmil-. aiu fsuclwinte aepae!oetidtelnt

1.ro-kibaiis ptent wçay coupllng .............. maiU ofon de te1r cc n hr ts egl
1: filway coa:pllng..120 Vise filles..................1131 of tbe tube, aîd thant ir these lantes are brought in contact,

Tise %VetltIàg1uçe vas. Weirs Iiysrogyroscter .. 11 ail sound ceases directly. By means or the latter f.act M1r.
ruisn brak.,........ 121 Tneo Inventcrs patrsîdle-.. 11i;

Fsre.5,rlg;tdh -ervie ai. Thse Wr,'s5ingliolsse viacas- lCiiS5er has obtainecl control over the musical sounds pro-
Conîstanstinople .... 121 uam bra.ke .............. 115S ducesi. A very simple mechanism, in tise forms cf a piano, lias

Tuuisamg coat.all os 01t P:atent icoton g-inpûbwder. 11 I ach key commuînicatifs, vitb the supply ~ppe of the flaines
Creek ............... 125 E.ags a.; food............ 12L,.

A ý,.bwes'.ssbelter ... 12,%a scciîlititc Çews...... -. ii.1ti thec glass tubes. On pressing the keys thic flames separate
ToVlsbsa coal.olI 011 011 and the Qound is producesi, wben again thse pressure on thse
i Crck...................a c2 i eoe ts lmsjinaanas heson es

1'restosilin %reb perlae, Thse ILonsiai Campigisa... 12 . si cordtefae ji pnadth on esc
Ilig Irlgitlnc preas.... t4 NMi.ccllta ................ 127 An instrument may thus be coxîstructed from one octave t-,

Sineîrvlte lectuire, -a-
uhultersattoi or~ foody...M a nicat extcndcd compass, wbosc strange and heautiful tonles

are capable cf producing the most wondcr-fnl effecte. Tite
- - - - sounsi of tIse pyrophonq is lie said ta resemble the sourcil of a

TIIE CHIANNEL TUNNEL. humans voice, and the sound or the ýFoIiau hsarp ; at thine
fine awect, powcrfnl, full of taste, andi brilliant; with muca

WVt bave, aliendy, frequcntly drawvn thse itttiation cf aur rousmdncss, accuracy, andi fuiness; like a humnais and imapasiasi-
rentie~rs te the projtct cf ssniting tlic shores or Englansi and cd whisper, as an ele cf thse inward vibrations of thse sou,,
France by a tnnuel sînder the Englis]. Channel. This projeet somcthing mysteriaus ansd indefinable i besi-do.s, in gent ral,
us noir crerv day taaking rapid stridtes tcuwards bccxin oing a nacaatro mcascl.9ly, which scews cisaraç-

accomplit.lt fact, and wc art notr able to give olir readers terissîc of aIl natural harmonies. Asnong thse propaesil uses
soute idta ofeile mriner in whicb thse cutting Of tile charsaci of tbis strange instrument is its taking tbe place of the
si; propos-di te ho effévted. Tbe nature of tlic stratum, tbe orchestra in theatres and bail-rooms where the chnuda-iliea
loiw.-r cb'alk, throiigh which tbe boring içili, ini ail probbiiitY besidt>s serving thse purpose of lighting wMl Le convertesi jnuta
be niadr, iii sucis as te aff.3rd an oppe-tunsity for thse mcianical an immense muricaliinstrumcnt. Tbis will, if thse invention
botinsr or tise cntire tunnel withouthbavingrTecOnrse tcblasting ho perfetcd, bu a most magical resuit. Fancy tbhe effect of
An Englih cnginc-r, MTr. Brunton. bsar, accordingly, devisesi ball1-room lustres bsrstir g intemusic at the wil arfa performer
tise maa-l.ne %re illustrate ons page 113. This machine, which in an adjoining rlos iro by vectrical cammunication bac,
is mountcd on rails is pssbd farirarJ against, tise chai], irbicîs perfect commands ovur ail tie lizIsts, piaying oit filen as on
it cults awçay, ras i adrances, with twvo broad disc.slsapcd, the keys of a piano cf almo>t linlimitesi compas.
mp*fdiy' r-volving strel knires. As tilt. chlt fais it is caugbt
by lucktts a>n a ra.rcîJving wlvsedl, andi by these, depositedl on
ais tuvt,s tend carricci on rollcrs. Tise band cardes cff thc
cuti:tugs sand dîstujs tlscm into wragons in ivhics tlsey arc
tranisporte ti tisr asore. Thse maachine la ina ftcta large auger
andi ifLs east.nrattad flint il; %vil bc capable of bcring a tunnel of
tise dimenciois requsirei at tbc rate cf abcout tlsrec te fcnr feot
anr heur. It is laropossit to bore a gallcry at first, by tbis
machine, of ad-ameter -:f six and a bal f.feot, and if thse boring
iri zucces.cfal tas cniarge this galicry sutscqtentiy tu ifs îsrcper

SIR CHAULES LYELL, BART.

This ensinent geologist, comue cf irbose o rk is cf sîseciai
interest to Cancadiansand Americans generally, died in Losidosi,
Eng., on tise 2*2nd cf Fobrisary. lie was bora in Forrarsisire,
on thse l4ts Noveniber, 1 ô 7, andi vra knighted, as a mark of
lier Maijestys recognition cof his srmices Ie thse cause t.f kinw-
lcdge, in 14.Tise baronutcy ias tonfcrred upcn is in

Br;. tiiig possosses cf an independent fortune lie wvas
dimnension., caf abo*ut nineteen fect higis and twa-nty.six feitt crnablesi to dovote bis wsole labourn insiem to thse science to
brozad andi tison briek it. hic i lias ron leci sucs ablr service. lie iras tist flrst to

pýublisaagood generaltreatisc on geologyandliis "Pnincipilcs7'

Tira Gardiner Miner, Cape Bretoni, bavo rnmrsnced migiu andi IlElements cf Giology" revisesi andi brougbt up te thse
a-cal Twenty pairgfcf uttarrs are a-nploýycd t full Lime. present condition of tise sciestce ii; stili tlhe favourite andi ixctt

[Alirli. 1q7:1
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e xtciisivelv used manual in private use and in our colleges, bis powers of invention tir well as those of imitationî. T1ho
ISir Charles Lyeil visitcd America twice, once in i841 and latter enablelîim to reproduce, restrictud by regulation, not tonI
again in 1845. Oit the occasion of Ibis tiraI viGit lie travelleti arbitr.îrv, copies o! certain forîns, whieh ara matie fr a adetini-
thmouglî Canada andi the Northeiti and Middle Stateç, going as It nutubtr of p)oints;, ihicb mark the extremities of UnesI
far South as Kentucky. His viait in 1$46 'vas mainly to the andi the promîinent terminati'ns, wliilu the furier ennble Iiiiii
Soutliern part o! thc- Continent. when he speut six moîîtlis in fromn thi'se points to lnvent ther torus. Simple as ia thîs
the study o! the turtiary depodits; of the Gulf of %lexico, the îurocess ifs resnîts teîstify its efficiencv. A ulevel.opemeît, of
effecta o!flthe Mississippi andl the sunk country of Newe inventive power is not attainid by ny Uther bianich cf cdu.

IMadrid. Ife madie verv interesting investigations into the cation lu n, direct luanuer, andi tbis developeinent, iii sure ta
Chronologicuil cliaracter o! remarkalbie geolî-gical revoliîtiorîs, lead on !ta applicat ion to the varlous branches o! mannal
tstimating the lengîli o! time wvhiclî must have been requireti andtillental inîtustry to very import-int ru sults. lu tîîîa
to fanta the delta o! the Mississippi front thecamcuuloOf!nnnual systein wi- finti ont- peculiaritv, the folloving : Vie greatest
deposit. ln like miner lie eshimateil that. from tlic present importance is flot attaclîcti to the exeutiafl, altliongl îlot is
rate of recession of thic Falls of Niagara, miot less than 30:0i)0 au important object. One person mny conceive a b-Illiant,

years must bave been occupia 1 in clitting its preent gorge. dcsýign and yct inay be unable fo express il in a pro.
Ris la.st work o! importance "'rIe Geologiral Eviiienceim of leortioiatly excellent degree, wlîile another who May cOp> so
flie Aniiquity of Man" is a very completu and masterly TCview well as to excel an original, inay h'o tiefective in inventive
of the main features of this, pr.îbably tIie Mnost interestil)g poiwer. O! theso two pursolis wu do Uol think il 1VOUlîl lie
brandli o! the science being nt preseut specially investigateti. correct f0 say, that the lattcr exellîctheli former, anti in

________ ____________this departînent more credit might bc given to the foriner anti
for this reason; fhe one bas more genlus if we may usc tlle

FREEHAND DRAWING. term, and the other excels in trr diue, the one commnands

By IloBrRT S. IVEI. bis brain cfficiently -wbulc thc other lias more control avcr bis t
eyr andi bis hian-l. This la very differt rt frani taI sybttvîn

Frechanti drawing is at present taught, in q'nte a nuinler of u.here cvery tlîing dependtd upun '.xecution. The exeuiîn
thc public schools of fhis City, anti a feu' rem'irks concerning or a dra-ming bas been inucli fettereti by arbritrary regmia-
it ivill ire hope, not bc cons-d.*red unink.resîting. tionç, and the prohibition o! an% mechanical nid> vascr

Drawing bas for many ycars occu, ied a dislinct position ,u~îa uigo esrn.Bu fw bev h aiso
fro îl alierbrache 0feduahin, ntibasliai :anyCIT..gr-it artistsç, ire findti fic> have used crery possible mechanical

neous ideas andi impressions concected wi:h it. nid Corisiderio)g their art to superior to otkt rs, tbey have useti
An impress;on bas prcvaile-1 on thc public mind Ilat wrbiIc allera for thie promotion o! their own, making crcryhing f-ub-

one UtItolrabe aibt ma mnke rogeasta lasies orservient to its ends. Measuring bas been prubillited i u oi' r
phyeical science, sumuething spucial is req'iireti for drawing-. fIat thie eyc in-&y lie traiied. Now flie eye is b>' uommssc1
It lias been the populnr idea that a special aptitude is neces- an instrument as mn>' be relied on), as the al,îixdsnce o! 1
sary for the successfal prosecution of tirawing in anY Of ils optical illusions testifies; auti it is very obvious that no one
departîncafa, audth le bystem of drawing whiclî il bas the can produce nuythiig cretiitabc seith un iîaiperfcî-L laîtiu-
cnst4m and the' fsion f0 feaci in nmany of thîe -;cliool.q of ment Anti if one persista la athempting teou st', lie la oui>'
Amnerica anti Britain wu slbontid say, dots muaIt cettainl>' re- accustoming bis eyc to its infirmiti Tlie ' %c requires
quirte a special aptitude -a ver>' -zlpci.l aptit-ide for ils sais- training justz aila our facultica do anti i.; capablte of performinig i
fachory pur6uit. il la impossible ho expect ciicouraging onc.tions proportionate u'itli its proper tievelopeinent, lbut ta
resulta from a Eývtcm wliicb r.qiires natural abilihy for its expert it to judge correctl>' untraincti is absurd.
prosecntion on te part of tev student of il T1heru arc (lis..
tinctions bctwevn light and sha«i.! asid probleins in perspective A student, iinaideti, in attempting to makie two pointa equi-

whicb require tha ai' uf a special List-2 fir thitir lîroperaj tt distant from a third, is in man>' Cases sure 14> fail, but if,

c iato niepesoni icaiuec lîhw i e after lie lias jutigeti according to bis ability le apply bis nies-

sults: similar Io the efforts of tliose, ino destittihc o! a muitical sure Io ascertain bis Correîncas. ho irili tmploy the most fia-

car, auna>' the, p,)sseqsors o! une b>' t1i.'ir inliaraionious black- tarai remeudy in existence for thie training of bis rcye.

smithing. Freadruig bwvrpscî.îlemvuae V thiink tbat thc regulations in tliis respect shoulti be re-
havinig asetoînesa and liracticability associateti witli the -Ineed (romn thvi' arbitrarineés andi tlîat iieb nid s ii
Seneral desirc atid nnbiiiiia four ilîls atri. N-i sp,.'cial nahural l'e (r, qieitl" fiifd to bc valtiabît' as corrective in6trunients;
ability is necSssary for thîe attsinnient of proficieiiey in tie Wt' qiîvocate their regiilateti use noal that tlie ehidt-ut may> lii'

stati>. Of coursie one favoreti wi:b lairge nataral cndowmieits tiaved lie exercise o! bis jutigemient, by a!.>' means, but that

will progress more, rapitily shan asie notso aigll> entiriwcti, bc May be properly f rained.

jimat as one May txcel in mathematirs, but as flic absence ëf1 The speciniens Iec reprcscntted, arc flic efférta o! torme o!f

grent natunil niatîtenatical talent d.e,-, nq't necessitate inefli- jpupils o! one o! our public sciiools. TIc>'-ia originel designs,
eienicy for progreçs and even con, thle pro.-resz, iu tIa'. constructed froin a Sivmn numaber of dlot., andi preeent thec
science, so, tle absence of a ver>' vigo)rous conception o! fornis different varieties o! formi ihich arc to bc expected freni
is b>' no mens to, bc regartiet as ant iiisurnmountable obstacle,Idifférent tid. A consiteable, anti ie hope, permuanenit ini-

inasmnuch as the fatce)'> mmceswî;ry for titis art liowever smallisj tcrcELatl.s bei-n exciteti îîuimî tInte pipil.,, andtihîe -- i'ant-
not insurceptible of dcvelopment. But, ae tlic Ftîidînt o! ma- Iagea restting from, ilîcir apprebeus;on aîît application o!
thematica recognizes thie importance of ct rtain lirizîeîîîle-,anti thec principle cf freehanti drairing arc alreati> apparent anul
regulates hinssel f by tliens so, le wlio vwonld draw, tmust pro-. nill b e mclto%,ledged in tIc future.

cced u (r nudainental principles bcfore le eau niake progress Evet>' boy or girl with average albulit>' vho bas applieti
in hirart. bumsc!! in ibis direction lias siiccccded: andi tIc discoverv br

Frchand drawing rcquires fe tudent f0 avail limsolt of himselt or ptower in bîmqcfftrms a vtcy plasant gratifiet ion
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and a powcrful incentîvo to rcnewed effort. Nos. l, 2, 31 4, 5 THE NEW FRENCII MILITAIIY RIFLE.
and 0 are original designé; made from 25 doté; arrange in 5 Through flic courtosy of a Parie correspondent, says the
rows of G, tlio interlacing of the double fines iidicates coré- SeaIc nerican, wo have lately obtaitued tracingti of the
siderable fancy and skiff combined wlth invenitivom*powyer. oQ!tial drawings of the new guîi wlich a board of ofliccrp,
Nos. 7, 8, 9, 10 and 12 are (.'d.lleut and would illaka vury under file prce8i<lnuy of Marshal Canrobert, adopted, on the
îpretty designes for faucy work, and for japannn. These de-J l3th of August fast, as tlic weaponl with which the army is t,,

bu provided. Out of the various designs Btîbmittedl to the
signe were invetitcd by boys atterîdiug the MeGili Model examiners, it appear8 tlit but two wera favourably rcgarded.
Sohool lu this City, the old.st of whoîa le flot over 14, and One known as the Beaumont, tha invention of Ilullander,
inany like whom, wu aru cunjîident, ma~ bu found in our public found suipport fromt four of file ciglit memb'.-rs of, the board,

while the leiniing, hal! adtFoeti the, oyat gln, 'a Frentlajschoole cap.able of leroducitig 8tilar results, froun einilar invention. The casting vote of the predent, probably in.
trainivg. fluenced somewhat by a patriotic feeling, declded the question

in faveur of the Frenchman, and s0 tlic weapon of whieli
CABMENS' RESTS. ICaptain G ras is tho reputcd inventer la that of tile Frew fi

arîny cf tha present future. lVc givo an crégraving of tlîe
Iu England and Scotlind p<rople sCCKU to have suffered 80 Beaumont guli, and aise iI1ustrationi of tlic Gras arnt, féru.

much and s0 continiially frum the oitly somutimes8 ceasing pared froma tha tracingg above refèrred to, to enable thte
ramtha thy hveut ast luver piy, encontranedtorcafler te drawv bis owa coîaparison. Inaflic Beaumont (Fig.rai fiit heyliaet lstin erypit, eencontranedte1), the spring A, la contained in the lever of the movablé:

erect shelters at frequent intervals, lu thuir large towns fur brecch piece,anc lis longer brancb exercises a pressura in the
cabmen. Cabmen, out at ail hoursof the day and niglit,ia aIl rear of the needia B. Tho dog C, bas beneath its louver
weathers must undoubttdly sluiffr oCtasionally great bodily forwarl portion a belicoldal projection, whiLh at the firing,

lodgcs fi a co-re8poîidinur recess in the boit B. The rotationbardsbip. Cabmen have, moreover, ia apîte of these reaisons tbus impressed upon the latter causes a preFsure against cach
for surlineas and bad-temper, risea much of late in the-scale of other of the spiral surfaces, and conseqi:ently, tho reccil o! the
public opinion, and this mark o! public favour cannot but dog and needle sufficient te liend the spring. Ail the movable
have a further good effect upon themn. Our readers ivill sc portion is tlien drawn to the reairé s0 as to expose the end of

clcrlyby ur llutraioLn pge 28~hatheseltrcosithe tspent cartridge, ln orderteoremove the samne, and te intro-
clerlyby urillstrtiLOnpag 12 wat heselorcnsitsduce a new one. This donc, tha movable part is brouglit

o! and will agre wlth us tMat a cup of warmn coffee in such a forward until the stop on tIse bottom o! the dog takes against
place le bietter both fur the Cabman and the public than a dram the trlgger catch at D. The breech lever, which haR hitherto
lit the nécarest bar. Wuc are cf opinion that a !ew ehelter been in a horizontal position, le then turned upivard, closing

simiar o tesemigt wth dvatag busprnkld aoutourtld mechantsmn, when. thte parts ore as shown in our ittulý-simlarte hes inghtwit avanagebc prikie abut urtration, aad the wcapon is ready to tire. Prom this arin the
Canadien towns and cities, wvben, in the winter with the Gras glue, represcnted in Figs. 2 and 3-section la the latter-
therniometer so loiv as ive ]lave it sometimes, they would provo will bu found to present mach material différence. Fig. -
welcomo havens to many besides Cabmcn, and prevent many shows the pozition o! parts as the cartridge is beîng extracted,

and Fig. 3 the mechaniamn just before it is closed together fur
painfal cases o! frost.bite. firing. A, le the movable breecli piece operated by the lev..r

B3. C, la tho dog, at the end of which le; a button,1 to whicb
FlUEBRIADE ERVCE A COSTANINOLE. the rod D, 0f thu firing pin E, le attached. F, is the coiled
FIREBRIADE ERVCE A COSTANINOLE. springi which throws the pin forward. For loading the gémn,

Constantinople look-s well élt a distance, its biglé minarets, the parts are drawn back as sllown in Fig. 2. Tha cartridge
seras an cuolasaloe shw ad aforda stang andplesl inserted, and the boit A, by the lever B, le drawn forward.
seras ad cuola aloe sow ad aforda srang an ples- hile this ia beling donc, a stop G, enters a cani groove 11, ia

ing view, but flic interior 18 quite a different affair. The the side of the boit A, so that the latter is forccd to turo as at
streets are narrow and withont namies, and the housts, for the ie broughit forward. la Fig. 3, il ill be uoticd that the
most part ivooden, ara nlot numbercd>tho se reets, moreovcrare notch on the dog C, le almost in contact witl tIse spring stop

notligtedat igh. Uderthee crcuetacesand~its t 1e governed by the trigger. By pulling on the latter, thia
netligtedt nght Uner hes cicumtanes nd iththestop le withdrawn, and the needle ie throwa forward hy its

lack o! és>stem whicb prevails it may bc imagiuedthlat the spring, strikîng and exploding tho fartrîdgo. At J, je the ex-
tires, which are o! frequent octurrance, are likely to 8pread tractor, the part coataining which, though drawn back, doue
rapidly and widely. However, witli the customary Turkfsgh nlot tarai with the movable brcecb, se that tho spring hiok

indifférence thora scems to bo a plentiful lack of proper means always graspe the rira of the cartridgu case froml above. With
this guia, it ie stated that forty-five abuts cau bu fired la three

o! cxtinganishinig conflagrations. The toulotimbadgi, as thic minutes effective at _-rane o! 5,120 fi. to 5,440 fi.
jfireman are callcd, nover hurry te a ire, aud wlien they arrive ___________

tIéeru with thecir pumps ointheir shoulders they oftca refuse te, BROCELEBANK'S PATENT BAILWAY COUPLING.
go to wvork until tlsey are handsomely paid in advancc. When,

howover. thcy do get to wor, tlic noise and fusa je indescri- Railway couplings are a vury favourite field for inventoré,
bablu, and the effect lnau n verse ratio to tIse fuss. This suite and thera le no doubt but that a largo roward awaits the man

i cf affaira e; issid to bc aow passing away. The Emperor of who shall devise a coupling, which sédat bo safe, atrong and
capable o! bcbng worked without requiring the pres2nco o! a

Russia lias sent te Constantinople a company o! firemen ivho, porter between the carrnages. WVa illustrate on page 120, front
are te reorganu or ratller organize the entire service. Trhis the Engincer, one ci the latest improveusents la thia line. It
kindause may possibly bu dictatcd by a desira on tho part o! 'will bue sean tbat tne two stlrrup.hooks are s0 arranged that

Rassa t prsere a mah a posibe o th anien caita whencver iwo vehicies are brought together one or other hooli
Russa t preerv asmaîfeist possble of otheran Eurpe must automatically enter a stirrup and so uuito the carniages,.

for itsel whencver the I aietdsayofSuhrErpeSoveral scîsernes ncarly similar have been proposed lit, varices
may bo worked ont. timea, but thcy are aIl open to, the objection that the coupling

- cannot bae tightcnecl up. This difficalty Mr. Brocklebank gets
lis s Po ,,L.-Âover by puttîng a riglit and left-haaded screw on the tie-bar,

Ti. i. Pu &bR.AFrenlijo&,rital gies tle folluwug ,ssetbod on this works a box scruw, square outside, and on tbis isquare
of preparing tin for tinning brass, culper.,tiid iron .-. Ult thc 1is fitted a small epiked-wheel driven by a Chain and setond
mutai in, a .C I& l.kLh lias previcusly leea slightly warm- 1 whoel placcd aI the aide o! the carniage and worked by a
cd, and at lIse moment the melal liegius tu set, and whcn it le b andle, as sbowa, by Ibis means, white theadraw-bar i8 freu to
very brittle, piund it tél. rapldly, antI wlien quitu cold pass it move under the pull co! the engine, the draw-wihecl, which
tlroi,,;h asl..vu tu ra.nite alti large partitles théit zntý remain. 1can slide in the square, ms alway8 at rcst. To à-nuo-sple il, 16
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QuI>' îicessary to tura thse wlicel se as ho slack tlic tic.bar,
wheni tie cliain at the euti or tail of tic gtirrup coûmes inho pîlay
and ]lits the lîook In a way that wviIl be easily iiîîdershood.
Th'li cnupuiutga eau lie tigitereti up as inucli as need bu by
turnine tlîe ehnin.wlîeel andI srrewv flt in tie opposite direc-

Stion TLhis invention lhas alreailv been testeti ou one of the
Englieli railtvays with marked sucýcess.

,11,F 'rIDES

Sir Williatit Tlionieun recenitly delivered a vcty important
anti instructive lecture on titis subject in tise City Hall, Glas.
gow. i icrt coulti tit havu been lers tliau two tiousnnd
pesn prosent on tie occasion. WVe (Io not propose to givo
our readerti a resui, of tito lecture, but it mn>' bu înteresting
to note in passing fliat Sir Williamt lins soinewlîat ups;et the
poptilar notion Àbout, the fitifflîty or liqui'i state of tlic centre
ot the earth. Ho maititaîns titat tuness tise materiat ut the
sîîpposcti shel! of tlîe eartis were pretcrnaturally tigid-say
scores of times morte rigid than steel-the sheil wouti yaelti so
freeiy te tlic tide.generatîng force, that it woîîld talze the
figure o! equilibriota almost as trecît' as water woulti, anti
there itouldti t 1 rise or fait of flic 'enter relatively to the
suliti landi left tu show to us tfîc pliennutenon ofth( tIi tes. Trite
greater tic as thse more it was disposeti to yield, andi a
carefut calculation of force sbowecl ihat la virtito of the
greatuies ot flic mass, it woulti require en(,rmously finereaseti
rigidity iu order flint ti ecarti inigit. kccp in siiapc. Thle
curtis lîad on the wlîole a rigidity greater than tliat of a globe
of glass of gzreat dimensions, perhiaps; trrater fta Vint o! a
globe ot steel of tîte saine dimengions. 'If. arth nîitt b.'
excetdiiigly rigiti; andi wbtntever viewvgeologists inhîrlît talze as

t to thse underground tenîperature, nd tise last hister>' of the
earilî's conformation. tlic> bat uo riglît to t,;.îtnie interior
fluidity. Aermstntrtngsieofepri.îtasisted
o>' elaborate tliagramis, txplainatory of solar and laînar tidtle lie
rnîarked tlîat the îlîenoîuena of dliunal tâtes %vert, altogt-tlier
overlooketi in tise Admiralt>' tîide tables for thec wliole carîli,
althougb tiere werc places wrbec tic diurnal tideï were greater
tlîau flic ordinar>' tities; and lie was sturpriseîl at thc suiueness
of thie Hiydrographiec Departnient of tlîu Amir.îltv on the, point,
consideriîig tlint their attention iadi been callet o the tacts.

Sir %William thon paswet on to exîilaini bis selt.-r.giste ring
tido gauge, witi woulti show tlîe licîgltof tlic water atuver%'
montent during the wholo tinie tie ititruiniîet was iii action.
if was îîot yet in use, but would lie testei ;son at tie island
ot Madeira. lu connection with thia instrument tbere %ras n
tide talculatang gaugo, whiclî b> an ingenious arrangement o!
pulleyt> calculatct ot itself the condition of tise tides at Liver-
pool1. WVe reser'. n am notice of ths laýttéerinstruatiieitt 1present
as it is undergoing zomo important mocdifications.

Tite sel f-registering tide gauge la sliôwn iu the' cngraviug
on page 116 anti consists ot a tianepieco or jiendulumt cock
A, secuireti on thie top of a supportung trame B anti brackets Bl.
This dlock, lu addlitionî to Lkeeling titate, actuate.s the large drîmi
or cylinder C, at a slowv unitorni speeti, by a bev*l pinion anti
teheet nt the upper end of flic, drirt spinie, whicl i., carried
in journal anti footst-ep bcarings la tlîe trame B. The con-
tinuons tveb of patter, tiponi wlîich te figure of tlic risc andi
fail of the tîdes is registered, la first wound on te the strait
cylinder D, wlîicl re-volv.,q loose in iLq jouriinal anti fontst,-p
bearings in the saine trame, andi lias a slîzlît frictional pir'e
or ëlirin,-, se tbat 'vîien tlic front ceti of the papier is fixed iIna
stot or clip on lthe cylinder tU, it is gratiually wotund tixercon
close doten f0 tie guiding rim on tic lowcr cunI ot boti
cyliniderc, se tiat the point o! tic Inter., i tubular pe'u projert-
îusg front tllîoirer part of a strait ink, vessel attacheti to tie
iteight di doscrîbes tlie figure on the ptpcr, as indicateti nt a',
up and down in an acute,-angleti zigz'tg manner, evcry risc anti
taîl ofthfli titie, as the weight dwith its float riscs anti falis with
the parallel gnîiing trame ti', wbicb is set on pivots so as to
bc titeti slightly ever> heur b>' a motion tah-cu front a notcli
iu a dise on tie hour shaft of the dlock ; au arrangement of
levers anti apring at e bringing ltacl, the, trame -P andi pen a to
titeir normal position. The smaît lateral marks or projectins
un tise up.unti.down afrWed lineaq of tho figure on the paper
indicate tho beizht ot tido at evéry lieur'- anti tie extreme
points o! the angicti lines indicate thic orIent o! rise anti faîl et
the sprinz atxd neap tidea toi a propoWfona1ly reduceti scale
througi the redncing geariag BE>. A cord of fine wire is

attached to ati wotuud round flic large rim pulIey E, and lias
lis frc lîanging end attaclied to the welglit t', wvhich lins tlio
actual tidal do-it attaclîed fi) it working or lloating in catin
watti, or witini au open 1p- or tube amîîîer.sed tlierein, so as
tu> insuru tîjat tu watur id dont, %WLWrovcV the ins8trumfent
mn>' be jîlaced, may lie as. littIe as piossible affectud by local or
shiore influences, or b>' the winds or wiLves. A pinion on thoc
cnd of tie shît of the druin E. works into a largo wlicel on tlie
second shait, E', so a, to drive it nt sucli slow or reclnced spced
flint tlic cord or %vire carrying the we;ght and suit bottle il, and
which is woutid round andI nttaJ)etl tu the small pulley or
Vit %vill cause the pen a to travereû up andi town proportionally
to the risc an 1 taIt of flic float F autid of the tidles whcero it is
at work. ite weiglîts E and Il are madIe te exiictly counter-
balance caci otizer, and the palier may bu ruleti in ilivi8ions
tithier front the top or bottout etiges, or froin a centre lino of
tlîcý tidat figure, tUtrt...îVniulg t.> teet and taches Of thfti act
risc andi fit of the t[du, oi uf tlit- dlon F, or otlîcr mieasure-
ments desirtd.

WVe uneleretiiiii tlat Sir William '1honipson is makingsomo
imp)rovemecnts, tapon titis iii-trunut; wita theo view of înakirig t
its action andi atiplii.tiun evitn jajure perfect, particularly in i
rtfIrcnýe to the fuelug and tituanditg of tle %veb ot paper,
wlîiclî improvemnftq vte iny dtscritie and, rer tu in a future
îîumler.

'The Iubjer.t ot the IZI)te.t intlseator, or Il llydIro.gyrometer,"
of wvhih la te atitic a plait and elevation, is to enable those iu
rharg.' oftnû~ to as trtain by mecre isw t hle nurn.
beýr of r-'voltutioiiî. wbi hi it is malzing -nt atiy mîoment. lit
niant' ca-;t's this beconr a matter of considvral'le practical
importance. fl a steiLin' r or uliou a locomotive for example,
the nuzaber ot retuolutivr, lir minute givesa tol.-ritily accurate
measuromi it~î r eir>conditions, o.' îî8m si,--d at irliaîh
the vesr4 tir 'î~i ii'nvting. In many fetiucs it is (itgreat,
inîpoitance tîjat aL tnifbtrni spi-cd ot engine sîr.tt slîouid bu-
maiut.aiîîod utîtlcr <.ounîuoissly varving bath,, andi wberevur
very niîwl steaui poteer is eîiiployed it certaiiy bq cernes mere
tItana: matt.-r ot tîere e,îriosity to kaîow te %% bat t-xteait, if nt
-:Ill the engin.- i.; <evittirig front tie speeti whictî bas piro-
viennslv bren il-t..utinl as thie inii, corîvcnient andi econto.
inical.

'lo obtain the~ rate uf revoluuion front a caîîîter, or by
coitingr;, witlî à watclî, 18 obviout.Iy bot tioubltesoîne andtin-
acurat' , %% bat ig w'autt ti ia an apparatus b% %% hich the itpced ix
abs",lutelv indicated cAntintiou-ly, just as thé total number of
revolutions mun is indicateti by the ordinary couniter. Tihe hydro.
gyrometer i8 the invention of Mr. M. A. Wier,.Funr (of Mlessrs.
31. A. Wicr IL Co., telegraph cugineorrs, Abchurch.anc). In its
rimples;t ferra tIi.' lydro-gyrometer consi.qth ot a v 2rtical cylin-
dier partlv filleti witit % suitable liquid, in which a, scrow lu
caused by Uie entgine toi rotate continuall>'. Trh-, bottom of the
cylinder comnnjnicates witbi a vertical glass gauge tube fixeti
uion a properly graduatcd dm1l board. Wlien the engine is nt
rest tle liquiti s4a.nds at tlic saine level in botb cylinder and
tubo, aîîd tile corrcsponin é , point on flic duai is markocd zero.
WVhen tiecuginc la an motion tlic action of the screw cither
forces Uic lîqnit i p ln theglasstube ordraws itduwn (accord.
ing te %% hu.l. r fltu î'î,iin is running aheati or asternt, anti
the graduation Open the i.'tai ig so arranged that thu number
wbic-h la level. witb flic surtace of the liquiti alvways corres-
ponds with tic number of revolutions made b>' the ongint,
ahead or asterit as-the case may be.

The type of inqtrurnent wo iltustrate i8 the sainu in principte
ns thc oni, ju.st d.'acribed, but is rendoreti more <ompletc by
the addition ofta countor and a sett.registering apparatufr. A
in thîs case is the cylinder and B the screw, tho latter being
driven b) the englue sbaft by suitablo meaus thtough the
spintile N anti the screyw wbecl andi worm P. The screw there-
fore revolves çrltli a spc.id deflnitely proportioned to the itpeed
of the engine. Th'e cylinder A is in froc communication
tbrough ver>' em.al helea in the nozzles nt its lower end with
two smaller brass cylindtra C andi D pisceti beside it, wbich
takze the place of the glass tube ia the simpler: instrument. A
«boat in the cytinder D ia conriecteti by a fine cord p..ssing ovcri
a systém of pullcys K, with a pointer placetiupon the circular
i ai L, which is graduateti su thint the pointer shal fit each
instant indicate thc numaber o! v~olntions (astern or abead)
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corresponuling bo flic position of tlic flont lit flint inîstanf.
ÀAofiîer tioent in flie cylinder C <leternines (b>' means of tue
sbtem of pilceys L) tile position of a itencil traîno F~ iorki i
b;etwceen vertical guides. Thmis pen il (or peu) is kcpf in cont-
tact %vitli a alit-et <,t puîper (G G uîîrcî,d by dlrnms an(l gnide

1 rollera Il at tuec back of the instrumient (and uîoved by dlock-
%York) and maits; a continuiolis lino tîîau if. 'rue paper is
rnlcd with hîorizonîtal liues corresponding to tue différeut
suiects, and as3 it is coileti round Uic drniiî,, uprickers inako upon

1if sîiitable marks nt ever>' quarter of ant liur, ftic motion being
I i5o arrange<i tiit 5 in. on tlie pîaper corresponds to oae heour.

Tue shoot, tiierefore, vIien taken off tie drumîs, forant lu ifself
a complote record of the speoti nt wvîiiclî the orngines have been
ruying thirotighiott aiu elîtiro day, ar %veck, or voyage, as tlic
case inn>' bu. A colitor of the ordinar>' constructioni is adîlet

ito flic instrument, which theretore shtows ft, eagineer at ever>'
instatfltic speed at ulhiie the originie is runiing at tlîat
inistant, and tlic total nuniber of rt'volutians rua sinc- flic
coanter %vas set, aud at the saie hfne registersi flic speod lu n
simple continuons ditigratu.

he liquiu scd lu tile tubes is a miixture of glyccrine anti
ivater, %viîi solie colourîng motter to rentder its indiîcations
more distinct. his mixfure lias been foiid to evaporafe- ver>'
slowly at ordinar>' engiue.room tîuperatures, but inicans are
provîded for siipplyiiîg strait losses tront tlîis cause shlît if
ho necessar>' to do se. We understand Iliat tht> hydro-gyrometer
is bei ng applieti both to locomotives nudt to steamers, ns ivell
as to stationory engines>. lii steauters, it flic instrumnt is
placed arusdshîip, iiii flic cylinder iu a fore audaft plane, flic
accuracy of Ifs indications wvill not %vo tliiiikbu sejîsibl>' affect-
cd lu ordinar>' wcather. ('are wvlll have te bue taken, lîowever,
as te placin, it iii tue first instanice iii a proper position.

WVc have seon a modification of tliis jnstrîim,'nt whiicl is la-
tcresting enoughi 10 desorve mention, altlioîîgb in ils present
fona it dots iotÔ scmn weil aîlapted for selt.registratiou, nor for
îriving indications whicli can casily liu rend vilh great accnracy.
It consisîs simpl>' of a glass cylinder liait lille(l %itli liquid,'1with a graduated scahe placed beliiiad it, se thaf thec gradua-
tiens coni bu rend off tuirougli flic cylinder lic zero of flic
scate corresponds to tlîe level of the fiquiid, wlien tlic cylinder
ist stationary. The cyliiîder itsolt is in tlus instrument eaused
to reov'e, aîîd by its revoîntion a voitex is formed lu tue
liquid, the deptli of wlîicb is flic greater the> velocify of
rotationî. Tl'ie speeti is rend off af an>' instant lly sinupl>'
looking at flic seate thîrougli tlie cylinder, and notiag the
graduation %vhiicli seems to ho upoii a level witi te lowc'r
end of tlie vortex. Th'lis is certainly a ver' tieat application ot

a simple physical tact fo prîtitcal use.-Ettyinernq

STUIE INVENTuRS PAItAD1bli.

4A tiotîsanci Patents," bays Ilascîtine, Lake nnd 'o 's vim11.
]harI are granteti evor>' month in tUnlîited States for uie%

Iinventions. Tlhiis aumber exceeds tho aggregate issue> of aIl
Ithe Etiropean States, yot the sîîpply dot's not ciul flie de-
maad, and flie av'erage v&ine of patenits is greater iu Arnerica
than in Europe by renson of flic vast nîuinber of uie% industrial
Ienterprises and thie liguier price tif inaîual labour-A hianureti
thousand dollars is no anusual considt'rahîion for a «'patent-
right' andi some are valtîed by millions. The annual income
froni licences granteti on the « Blake Sole Sewing Machine' is
over fhree hundred thoufnsai dolhars-aîid ofhier patenfcd iii-
ventions arc equail>' prolitable-Invcntors are cncoîînaged b>'
thie moderato governuscat feu of thirty-fivo dollars, whili
secures an invention for seventeen ycars withit farîlier
payment-uîe nights of pateatees art- generalhy respected by
flie public, antI no Nat ional Legishafor, wvîtl a sinigle excelîtion,
bas venturcd te proposed tho abolition of a system which nt
once secures substanfial justice ho inveators, and proves ot
incalculable advantage f0 the nation"

Is dry oxygen gas eggs rc uaaiffectcd tuiikss puuctuned.
IMoist oxygen deeoiaposes thie eggs. In moibt itrogea eggt;
wl h keep) thre moatlis. H>drogen f lic ane. Eggs, %vheflier
pierced or iviiole, werc perfeutly preservcd in carbuiak ticiti, dry
or moist. Illumainnting gas the snme. In çilorine wafer 1 f0
to 500 eggs kept cîght mnont lis in a ciosed vessel. Iu a soin.
tien et dilate chiloride of lime, eggs wvould nut keep ten days.
Lime-waher aînd siil1,hifc of lime kept Ilium a litthe longer.
Carbolie acid solution 1 f0 buo jrcserved f lius about six weeks.I

'l'îE WVESTlINGHlOUSE " UCIUM BItAKI:

Wc illustrato on page 121t au arrangement of vacuum brakv
constructed bv thic Westinghouse ('ontintioUs Brake flonpauy,
anid applied by tliom ii cases vliioro thc plan of wvorkiug witli
a vacuni ii preierred to tlint of usiîîg î.ompressed air. As
mort of our rendors are awvare, tlic applicaticn of th> brake
blocks is lut the caso ofthie ordinary Westinghouse brake, effected
by the admission of a supply of coitupresseid air to il double lino
of pipes rning throughi the train, those pipes buing tu coin.
munication ivith cylinders having pistoni hich a're forced out-
wvards b>' tu action of the compressed air, and which, [)y tlbis
movînent. al)ply thc brakcs. lut the vacuum arrangement %ve
now illustrate, but ono lino of pipes is carried tlirouglî the train
an-1 the pistonîs of the cylinders couectcd with tlîîs Iiue of
pipes arc forced iuwardts by th> pressure of the externial air,
wheu a partial vacuum is tormed in the pipes and cylinders.
As the> oxternal, atmosphcric pressure tlîîs miadue available is
far less titan flint whilch cati bc applied lu the> opposite direction
b>' tli use ofcompresscdl air, th> cylinders of the vacunni brake
have of course to bo largor titan those used in the case of the
ordinary Westinghouse brake, or elso the> stroke of tie pistons
lias to bo malde longer and tlie levorago of tic brake &car
increascd to obtain tlic necessary pressure on tile blocks. i
wliat is ternied the Westinghiouse Ilautomnatic 'l brake, worked
by coîupressed air, thle application of t brake blocks takes
place instautly iii tic event of a train partitig, wlîile thec brakec
caui be applied fromt eitiier end of the train, or, ii desîred, froni
an>' carrnage. The autoimatic brake also provides at very sliglit
extra expense for a very perfect system of intercotmmuitîcation
signais. Thiose advautiigos are flot posscsse<l b>' the vacuumn
brake, but thec latter is ncvcrtheless prcferred on soute liais,
and titis being flhc case %vu tlîînk tlic Westiugliotise Contiiiuous
Brako Compîany have actcd ivisoly in not confinîîîg thienielves
to supplyiiîg brakes %orked by coinpressed air only.

Th> detailit of the braket %vu illustrate have beeiî worked ont
%vitti machi care aiid ingeîîuity. 'rite exliaustiia of flic air
froni flic pipes %viien the brako bas to be îipplied is cffectud b>
a stcaîn jet ot flic construction sliown hy Figs. 1 and 2. Itefer-
ring to Fig. 1, it will be seen fliat flic apparatus consists of ant
outer casing hiaving at its tuder sido a brandi wliîch is con-
iiecfed b>' a pipe te flic boiter, thîis enfer casing being files at
ail times charged with steami ihen the brake is in %vorking
order. Withiii flic casing jîîst mcationcdl is a tube or noazit'
extending ifs whole length, tbis tube lîaviîîg at its upper side
a valve sent titted with a cortical valve, whîcli coni lie raiscdl by
a spindie whiclî passes ont tlirough a stutling,-box, as shin.
D3y raisîug fuis valve he steain is admitted front flic enfer cas-
ing or jacket to a spacc foraîing an anaular jet, and aise to ia
smaller central jet, as sboivu. 'rhe stean issuiiig trous these
jets produces au cxhanstiun, and draws the air front tie lino
of pipes exttndiug aloag the train, tlic lino of pipes being
coapled to the brandi slîown at tlie lcft-hiaud end of tlieappar-
atus in Fig. 1. At the riglit.haiid end the> appnratîis joins an
expanding or triptsepddiimclarge tube. ''The constanît
sfeani jaçketting of tue jet tends to pruduce great proîinî,tn,'ý
of action.

On the steani being siiot off thi ommiunication between tue-,
externat air and the lino ai pilles is aiso sliuf off by ai liè;ht
contical valve provided just bubind thie stean jet, as sbowiî,
this valve being forced on te its soat by fthc pressure of tlia ex-
ternal air. To take off the brekes thie air lins to bc re-admîtt-
cd to the pipes, anti thîs is; cffecteti by raisiug auiother cortical
valve which is slîown f0 fl ic ct iii Fig. 1. Ou1 tliis valve being
liffed flie air enfers thie pipes trous an anahar space with
wlîich the valve conimunicate's, fuis spacu teiig ilatud iu
communication withi flic externat air by a soties of hotes, as
shown lu Fig. 2.

The arrangement for iworking flie sttairn and air admission
valves-or iu other words for applying and releasinîg tlic
brake--is ver' rieat the spindies of the valves heing carried
up as shown ia Fig. 1 andi 2, so tlîat t bey cati bc cted apon l'y
the opposithenus of a rotking kt,.r whliclî in worked liy a side
handie, as shiown iii Fig. 2. Tius by ir.oving fuis han le la
une dires tion thli brake is applied, or by nsoe-ing if ini the ailier
If is relcased, white by allowiug thie liandie te remain in a
mididle position bott. valves are closcd, and fthc brake reinains
eitht.' on or off ac çordiag to wlikh valve %vas opencti lasf The
%vitoIt. brako action is thus controllcd by a single bandt> and
tho .trrangcment is a very convenient one.

Tho lino of pipes fixed on each cardage terminafes af cadi
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end iii a length o! flexible tubing, and tîjese lcngths curry flic lPATENT COTT.LON GUINPOWVDE1t.
couplings for maktog tlic connexion between the veIJicIC8. Tho
construction of these couplings is shown b>' Figs. 3 and 4. Tho histoTy of great inventions is foul of tlic most curions
1"roin these vlew8 It willi be aecu titat the two parts o! ftic anomialies and puzzling inconsi8toncles. Among thc inost
coupling lire cxacUly alike, and flic carrnges tiius cotle f0- remarkable o! lteau wu ina> count t ho fact flint do litile pro.
gether indllterently, no matter wlîich end8 may coru togeflier. grcss has beeni made in flc nmanufacture o«explosives silice fthe

alla of flic coupling carrnes a pair ol springs, wliil clip almost pro.hlstoric epocli whien gunpowdcr iras added to tlic
!rite a reccss turid in the cireumforenco o! thie otîter liai!. îla list o! destructive ageflîs at man's; command. Truc It is that
Fig. 3 but one pair o! these spring8 is scen. the two hialves modern ceenitry aînd modern enterprisé have lau!,hcd oni flic
boing brougît. together 80 tlîattlîu springs on flic left-haîîd lielf world, ivithîn ftic present century, varions compound8 pos-
are situafe<l a quarter o! tlic cîrcumference front those on the sussiug a destructive poiver farcexceedîug tliat of guupowdcr ,
iright-hand balf. These springs have mûei> to liold fthe coup. but the oki fashioncd black powdur stil1 holds its own, ivifli
linge together whcn ftie brako 18 out of action; as soon as a par- ahinost fhi ndentical forin antI composition whicli was devised
fiai vacutim i8 formcd in the pipes, the abutting surfaces of the b>' its firat diqcoveirer.
f wo halves arc forced tightly togef lier by flic pressure of the Likuc most other great. discovuries (of pro-Yankeo date> flic
external air. secret of tiju direful properties o! a propcrly.proponiioncd

As shown by the lcft.liancl liaI! of Fig. 3, eacli bal! o! the mixture of!sulplîur, charcoal, and nitre, proceeded fromi tli
Icoupling confaine a spiral sptng, thus closing thu endi o! flic far East. Theru can bue little doulit tlint tie receipt liad Pc.
pipe, And preventing the ingrees of air. Ti'li valve, if %vili bue netrated !romI Chtina, Or somu Othtr Asiatie Country, into
noficed, lias a kind of tîîbular stern ver>' litf le smaztlier in dia- Europe before the ciglit century, loung prior f0 flic finie o!
mefer than tlie orifice wbich the valve c~loses, and tliu spring Roger Iiacon-tlrsf o! Huglislî scientitie worfliies-or of thu
lias thuls to aet only againsf the pressure of the air exerfed (*ernl.in, Schvàitt;. lI a lt as if MaY, for colisiderably over a
upon a smail auinular area b>' a liolu tbrougb flic valve admit. fîousand ),cars fliere lias liccu lîttie or no advance on01
t izig air f0 flic interior o! flic tubular stem, sud thus placing quaiut. injunction of Marcus (3îzucus, wlîiclà might well bic
the chief portion of flic valve arce, in equilibrium. Thie valve taken as a guide for flic modern powd(.'r.maker-graufing, o!
strilkes against a seat o! liard india-ruliler, protecfed by an lu- course, flic iniproved mecclanicat appliances of titesu inter
ternal brass ferrule, flie externai part of titis senting forming ttnes. 1!ow it ivas tliat a composition, closcl>' approximating
at6o flic abutting face o! fthc coupliug. Wien tîte two hlves tflitht wlîicli An ulfimatu knOWleîlge O! clîcmical reacdions
o! a coupling are placed fogethler, projections on tlic valves and equîvalents woutd have pruscrîbed, shouiti bave been bit

icorne into contact witlî each otlier, and cadi, of tho valves is on, is a maffer for curions specui-ttion; unless, indced, the
tiius fore-. u'! ils sent as stiown in Fig. 1, and a free flirougli secret iras crne of fliose dire gifis to mankind wvhich escaped,

Icommunicafu À a providtd. lu fh ceve:nt o! a part ofthfli train alas ! froin 1'andora's casket o! evil.
breaking away, tîtu valve in the last coupling, o! course, closes, O! late, liowevcr, as wu have said, tîtere bave been strennous
and thec braku can ftus sf111 bu applied to tue part o! flic train efforts made to, tura to profitable accounit otiier and more
wirbcl remains attachied f0 the enigine. energetie explosives wrlosu powvers have been brouglif to liglif

The -augement o! cylinder whieli if is preferred t0 use for in flic course of clicmical researcli. Cliy! -imong fliese ive
Iappiyit.g tue lirake, is sliown by F igs. t5 aud G, fthc latter figure nia>' note gun-cotton wliose properfieo, aîîd thoir îîpplicabilify
ibeing an îinverted plan. Referring- to fliese figures if wlf lie f0 milifar>' and tecbnical purposps, have bern studîed wvifi
seea that tlic cylinder is placed! vertically, aad fliat atf cdi aide admîra'>le perseverance by Continental mavants, and subse-
o! if flîcre is liung a lever haviîig joinfed to if, st an inter- quentl>' ia England b>' Professer Abel. .Xffcr bnving failen
mediate point, a toggtc lever. Tlie two t.oggle levers lhare into disrepufe, on accou*if o! flic danger atfending ifs marn-
curved abutting surfacees, and cadi is traversed b>' a biii, whîcli facture and use, if rectiv.d !rcsh importance from, tue impr iv-
!esta upon a cross-liead attaelied f0 flic piston ti. The effect cd process, introducud b>' Lcnk, whicli iras adopte îvitli flic
is tbat as the piston riscs on flic air being exliausted from flic best resulfs by Mcsýsrs. Prentice, at Stoîvmarkef, tîll a disas.
icylînder, fthc tiogglc levers arc drswn upwards, and tlche ng trous explosion shiook flic confidence f uat lad been esfablisbed.
ing levers are forced outwarde. To the lower end o!flice bang- Nifroglycerme, lirst brouglif int o îirominence b>' Nobel, a
ing levers arc coîîpled flic fhrust rods leading to je brake Swcdisli engineer, see aleo f0 promise great result@, tilt If

bckand thus t ac latter arc applied woteilcl > lcu.ias sbown to bic far lc.-s under cont roi and more dangerous
bld oeks, o hepso. tetewelab h P titan even guncotton. Ilit e dilufcd and safur forra o! dyna-

ward ovcmetf o!flic iston mit--, Messrs. K~rebs, o! Cologne, banve beexi indefittigable in
Thc wliole arrangement we have just desenibed je exceed. f placing nifroglycenine again before flic public, and if nia> lhc

ingl>' simple and effecfive. The fogglc levers rolling on ecd held f0 bu stili on ifs trial The dilution oi an agent wlîosc
other move ivîfli little friction, nd f bey give just flic motion energy dcpends on ifs concentration is, hîowever, an unde.
required, namel>', a quick movemnent at first to take up flic sirable expedient, aud, as in flic somewhaf analogous case o!
slack, kc , an 1 a slow movemnent and sevcrc pressure subse. Gaf e's pr,,tectivc systeni o! mixing guupowvder wit b powdered

'1uently, wlien flie hiocLs are in contact wviti flic whecis. The glass, is open to considerahle objection. Liihofracteiir, a Mo.
arrangemnent siiown by Feig. 5 and G is, as ive bave siiid, tli4t dification o! dynamnite , dualin, an.Ameri,;.n explosive o! greaf
wbici flic Westinghiouse Continuous Brake Company' prefer f0 power, !orîaed b>' adîîg nitroglycerine to sawdust, and
appi>', but insfcad o! the cylinder and piston flic>' umovide, if alleged to bave tiffeen fimes flic powver o! gunpowder ; witli
desired, a coliapsing bag arrangement flic bag g O! a I lorsley's, and ofter Il whiteo' powvders ; are aIl competitors
cylindrical form, and o! a special construction te iding f0 for public favour as a substitutt for guiipowder in ammunition,
reduce as mucli as possible tlie wve.r and test snd risit o! and for engineering purposes.
failure f0 wbicli all snch arrangements must necessariiy bie rThe most iniporfant undcrtaking in Ibis direction at prosenit

hable. oxistung mut thie country le, liowcver, unquestinnably fliat o! flic
r'le remaining vicws, Fig. 7 and 8 showr te mode o! ar- ICofton-Guupoîvder Company', formed borne time since f0 work

rsngiug tîte brake gear which if i8 preferred to adopf, when- what is known nt Punsbon's Patent. 'Tu tîteir ivorks at (lare,
ever il, 15 desired to apply tho liraku blocks f0 one aide o! the somne four miles from Faversîtan, a goodl>' part>' o! engineors,
wlîeele Onl>'. As wili bu seen front flic PILU, but onu vacuîum mining agents and others, iuctudîng Eeveral representaives
ryliader il used, t lus being placed at flic centre of flie under- !fi n'adnvpocddo acVf ita5 a
trame, nnd fhlilangiag levers beîng conntecfed b>' fhrust rode series o! experiments infended to illustrafe flic peculiar pro-
iif transverse bars, wvhiicli connect flic brake blocks o! ecd perties o! flic new powdcr. Theli compan>' lias secured about

pair of wliceis. These transverse bats are constructtd s0 fliat fftfy acros of grinnd, swampil> Bituaftd on flic ezfuar>' of flie
eac'l form.t; a kind o! triangular fruss baving great strengfli, 'S.ale a location irbicli, for isolation, leaves littl e be
imîtite if is af flic sanie time liglit. ; desired. The visiforti being received af the gate b' the

The brakeo blocks are o! cnet iroil, and ecd la long by two 1 courteons manager, Mr. S. J. Mackie, C. B., wue lirst shioîn,
links as sliown, flic onu link bcbng aftaclicd f0 flic centre, sud 'as - preliminar' f0 tlie trials, witi fthe utmost frankness, flcj
the eflier to fhlIower end. iThe cifeef of flic irlole arrange. wliole course o! manufacture, wliclî coîiimîsts of flic following 1
ment is thflicth blocls faîl back dlent o!flic irbecîs b>' flic proresses Ordinar>' raw cotton, affur beîng roughly dressed,
action o! gravify as roon as tbc air is re.admitfed f0 flie vacu- 'or il devilled," and cleancd, is soaked in a vat o! sfrong mixed j
cm cylindere, and flic wliolc of flic brake gent is ver>' neat and 'nitric and sulphurie acide. Affer a prolonged Soaking of flic

sinipl.-En9acerm~,. Icof ton, flic greafer part o! flic sulpîturouB acid is squeezeid ouft
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b>' au Ilydrauill press, the re;auval ai the acid being carried amtiller iugats, %veighing 8 ewt. cach, fare!I no better vrith a
al sdep fusilier in a entrifugai machine, whlicb reduces thec 2 lb. Charge. he linge fragments, ruslaing hurîling thirougil
wciglît by 50 per cent. Aitter a long course of irabliig, to tIse air and piaughin.- ruged trucks over the iieIde, presented
rcautvt' ail traces of froce iled, the ieansing laciuîg inafic- final a most imupressive sîîectaclej which wu enjoyed by the visitea
tank :tgiest.d by tile agitaI ing effec ot a current of air whiclî nt a discreet distance, being, in fact, productive oau incigiient

pa>-c tilr..uglh lit- water, theo pullpy iroduut in dried iii a vot- stsaapede A leas imposing, but practically valusable, lIlus.
trifugal revolving about 1 ba>ts lanes la a minute. Trhe dried jtriltion was allordtd by thse splitting-upl a large bîork af
guli.c.ottoui as titrai wcîiglsec, and a <lefinitu proportion af -tu frec.itorie by a 2.oz. r irt rige placced in a 8aaîiw cavity. ci
oxidiiaî agenît is added. 'rhougli tise nature of dos suLstauco: litavy rail was also eut ta, pitres by an R-ox charge ,,imply

'vas îuuild.d ta us utsd,-r no rcserve, it wotil-1 posbibîy hc con- laid on it wititout tampsng, and a post 12 iriclicti square was
idvred a îrcacla af cattofilleace ta, publi..la it Theu naisture in ntatly saappvd off by a ;'artridge (LI lb.) hauag laosely against
ccsnîjlottd, nd thc niîîsb tlîurauglîly di..itîtegrtted info a fine il, besng expio.ied.
poudcr tuider tra colliger edge-runsiera. iii a pug-mill. The As a variation, we were shown a 30.1b. charge, liglîiY

rrutagpawdur having laad tlic labt î.articles af molaturq! covcred witli sadsti, instantaneonsly extavating a grave.iiku
rl!nlovtd llad%-r tige influence af a gtrcai u ant air pas-~-d cavif> aver 2g ficit, long and 8 foi-t deup. Lrst a sus.picion
tlirougb the perlaratocd trays in whiîch it iii .- %pcyed, is noir slaould exist fliat intrernn, %villa its cunsequent dianj,, miglat
r,-a-ly ta lac pilacetl ini castridges. prove i.a tu ifs debtructive p.ower, it was uctaonstraied ltat

Tiiere is a sej.arat-- building devatcid ta tlae preparation ai powder, tsa!.l toi cantassa 2o pi-r cent. of moisture, and ta bac
isportnag pawi-r.e Ta produce tii. tii.- arilinary fouwdcer lias incombustible tby arjînary viene, was by nu) nielais barra.
ta bac î.reetd itot cakes' aald ati vist- lliîaipuhatcd ia a 1es
mnasner wlslelalhas been productive ai mure thaît one e-%pho. jAn appropriate conclusion ta a taniaraay satisac-tury -cories
sou, anid ils anaiufacture bas Loi-n fur tlie pre-sttt dis-oa- 1 o deonstratians was fusind lanflae iiring ai a 50-1b. torpeda,

tistird. T1hat, the fact af the attention afiftic btatT licing tde- sunk under 10 fuet ofalt, wlih'li thrcw up a niagniflccat jet
votro! t,, the production ai bhastiznag paw-ler alorne ia'; been auf watfcr, Som-* 200 fect laighs, wif h a farce talat would tend ta
prcoductive oi the inast sati.-factory rcsult.,, %%-. dcinuaîstratcti tlà3 infé:rence thal. the staunelhest iranclad trould prove an
lay the sui-. !.-oafng euxierimeats. Thcsc e c arrangrd ta du- easy victiaa ta sucis an infernal matchine, ru-re if once locafed
ain,,tratctlsk.- thse safofy and power of the pawde-r used, under lier finil
îçlcl iras flarouglsaut tatai knaawnan as bistiing poirdcr No. :. Tira ad-litiona! points recspecting ta-t neir powider, gathered

ai-i-j illustrete flic fact thgit the cartridgcs-;arc lsarm- frein flie day% iasvsfigatiuns, arc,tisai, lis state ofiminute divi-
lcý- ualtss fired ii a siiocial detonator, garbis cartridges sion gives it a marc certain and uniturna coinpositiùn witli a
were buruf witla impuisity in the aiakcd liand, wilt similar amallr chance ai anv aanduly acid pocrtion ecaping dc-ecfion

c.nc-e, fir.-- by a di-tongatar, piroduccd t-zpl.sions that in-Iuced site addition fa a akalinc body alsu nectfralises; aay frcc acid
the r.%Iorimentrs. tu, kei-o at a resi-ectful dibfsnce. Tltsen fol- and aiminishes the c'lance oiaajaouaacous combustion. ('f ifs
low.-,!a -i.rmn wiic'li, tiaraugl. it resaitcd Il an unex- strcnagth fiacre cans lac au qutsfion, and silo: amprobability of
ibct-,h *-Os!r-'<usj-9, ias,.ainabt- as tais indicationz oiflic perfet t ils t-xploding tritla ans- provova.tioii short of fthe contiguotis;
,.na 'tIe- f tic-- operat ors Tira carfridgcs liavifig dynanitoa firing ofa pazticular elhasaý-or t-hassâ-s-of dvtonatua 5.'ciui-Iso
doioaat-r"e attacli,-i, f-s j.loded ln driance ai thc programme,. tolerabhy eviderit That so fii procaufioras wcrc fakr-a on
wiich iu>lst.ed tblaf tlaoy would unocxpladc. Il wras explaiacdo, W.-islsa,, wiluo: tlic,.iiule pr-îccss iras buing pccred inf o andI
liowe--r that tore. parti.-alartlrtotaitors ivr,- ai cxtas qiality, .'uplored b%> aune sture afianquasatave murials in oadinary
-snd iliat flt --mat rsms nsailefi rbl-attire, ipurato isidi. 4t.- f liat tiic r-corpanay s .fh-xrs sbarc ltse
lity tai a iiglited dynamite d.-onafr lscing irauJif inta, pros. opinion ui Profcasor .*.j:ld '*ti.at tlîc patenot Cotton glus-
inla w-i l theu 1 .. ,wjcr at-ideutal, il; ;adiiiilfy amali. pogîdort is ors danze.ruus ta handla', tranrîs it, 114a-fr- 911aa
A;fto:r tira large banrls aif tac powdorr ha-I boe puiac. f.ally common gijudr'Io;
ca.>%nm.- on lx-tnfirtcs, afiaàrditi;; iic*tahing mure alarmisag t 5.:an a,

ir-autifuI slcs-t ai vclloir flatmr--whilce i al of Isalf a tua )
iron from a hetiglit ofil5 ir-t falîrd ta inclure an>' acftion in the1 EGt;S A,% Fa sût>.
Iargo huit, of poyçder an whicit if fl-it was pretty gcncrally *J* l'leloulty Rede gzivcs ils.- f..llotçing eatim ato: ai the re-
coiacecj, f liat Fu flair as exporriments ean prove anvtliing, thry , ativc vainc af cgg<, as f,x.d- -Waiai-1 if not b- 'ri:- !Co sulasti-
laad tl-muntîateil tiii possession b>' tige paicnt powidorro a 1 tute mor.- v-g far anoat la aur daily -fiel? About one-third
singularly large measure oi alftfy uadcr ordinar>' and orvet:on h egi fa g ssldiurmn-Ti smr
cxtratordinary conditions 't serrms at tirst Sigiat $a contrar's' j1a a in lc igai anf i s ohid a itrimrous ntriai as mrc
t ai a vt ia th oulI xpcc*. that; a drtonator shuntad cas tîi l anvnlcri imat iceatn aan îdtuh[e

vieiut cpl i a cartridgc vi-hicli. no cfhcr tr.'afment thl hava- ta be laid .,sia-. A gfocl vg is mxadc ura ai fen
viaien e~~'lslert shcll, aixty rans witcf , and thirty piarts yclk. The diite

wirrir 1.>r vcmîal.% l'y tir.-, or b>' impact, van pror-ail on W fue-
do ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~, maratsaLrncsybr ia' hti i esfr ln craitaias, Si". per cent. irater, the yolk 52 per cent.

faihasy tarxplain flic proabtle gran-ao oi tise îacigaacalois an The av-g w rizhf ais n -g is about tirs eners. Practically
Tli lm-.àatýarccxposzýn .ftardt.-ato dobtiss;ccumun- a isanimal ioad, an1 >ct fht-c is noue ai fisc dssagorcable

cîLe, ;m-la nour pisi te aifc t-noro o tefic5S cei. -ru- worke of the buf,-îier nc--,<-r- ta obtain ut. Eg a~rc best,
cat" auî-dtnconly a ezh mlt-cle f flc pwd.- vi riahca ctx>]icd fonr minutes. Tais takcs atray fthc animai faste

f -is.n ci precraci>' fh *a.tac lieraads- or lcngf h of swing- tlaat is.a4ienà;ivc ta, snm.-e, but dors non so tiarden f lia wlslta or
wirîi.la l,, caplçuaiç.n ofil- pois-tIe itscif wouid giv: nas' ta,- volk as fa al,,- thrin làard ta digcaât. An orgg ccx-ked s-ci>
th.a' 1-Y' a r.,.eeies ai intdaclive action d-a-es Ilc fniiun.- wiave

man a 1 sari .ihd-'fonatenr fan-I ifs cxpanc.c - "iod d! ,a-ucîatz in liard la d.flica.t f aig-tnesci-ja by f hose iih stout sto-

tho, eatit.-r. boit syaîchronona,a;tta of tbe t .- lç sch rggs aahuld bac cairn 'with br-cad and m&sticatcd
pcs.tcr lst opazoa S cariaricdt« la oberafmn t va y- finebi- An extrhlcntf andarica van lbc nmadc îsf h eggaZ

ix.wir 1tanistii o iinr as a odido aIll obsfraton -ri af an-1 I-rama, b-cagh. An c--, sprrad on toast as fond fit fora king,
I.-ll grlincatitn h.'ve mua naaldr OSl s'it iogn wat mfnîf- if kings dcsrs-e any lr-î.-r food thans asn>'txl b c! ls'-. warlal ast

ing tarîtu-y will do sa ut-titanconshv , this trouhd oic-ursec doulaflul. Frirai eggs are 1-m whrllsamc than batla- an-.
follow con flac hypollacsis fliat the exaplosion ai thi. latte z>r l'n a~ dppr nuo botwat nl. rani' aepl siaan te atati-o

atui'sfaonc- propagates isoprriodic wavcs wials t îaat oi gua- meitadlriasmre.)lotpplsîlih't.stri
octtcr-n. wis-hîl- tht' marc viol-nt rzpbosivrs do net da a* thîir ogza by adding p.-pper and sait. A1 littl.- airet buatter ias

f'i.nifarlt aa '.- accourat fir the ditfîcuaty ai pres-cnf in; thet fli best drocssing. E;zgç contain macla 1-laospli--rrp, irhici is
t-auî fl ofncxbsana ;:un-1-owdcr rirmeplodin; suppcued ta lac iasciul to fîsose Who tuse thèir l'raiuas nauch.

TIe de-ts-fietivr las-ina ai the Pre:,-axnn aa nrs et le-St Ta: I.cs-isc Iacts S tleaates that saur naihk, imter protracteid
decials-c and c-anriasis-e in ifs teachiags tisan tlic prier export. eapasuro te thecsua,decvlop-s a paisonous quaiy, suirn.zt ta
mntiaf. Ann tht! mon atnakiug rrsulf s attaina-.i raS flic cause disease and deaili ta pigis P-d flacon.

-rrrding int n fua7,s-ata <whaieh titre pnajrct.-d &loft la ciry içrfc-,es-sd>'agmadporn
dir. rfiaap) af f-our soli-i ingots ai socteel measuring 42 iadies I1v rabbin; mnesalhi ufc"'il oaan iadpna
long 1-y 1f luclles a.juarc a id ila;Iing 12 orw. rac-la, tt. a on a snlutiôn oi chltaridc: ei gold. gold il; takcn up b>' tte gagnai-
charor ai :4 lb. ei fle laciating pair 1cr an catindges 6ampi>' gara; asndi if as oril> uc-esa> t0 drive cf f lac uarcury b>' hcat,
tht-il an b. Îten fla, magots willa cli>'. A imir gnoupu ai. ta, obtigta a Ssldcd surfc f lut viil bocar peiishizog.
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Sa IE:.NTIFWel NEWS.
Taai: Aaacrac F'maua.s-It it. rclp<art4d frm Malta that

L'aptataîa Il. E I"eildc.a, I'aîyaaaaster ot tlae 12th Blrigade, Royal
.'rtillery, sa-rving an thait gaîrrason, aîad autlaor of -* T1ht Birdd
oft Ila Farce Ielands,1 &c., lias been scected by the Royal
>uciet% hu proacead ais naturaliat wath tIa" fôrtIacominz Aratit
t-xit-itioià. flac plan et thae Arc eixpditaun amatI Ra as
follews :-*Two atlaps arc te precei te the entraaîce of 'îl'
.- unt tluiiayear. Uue 'all abay tht'rcaudget tuaa'rk, cstatili,l.

i, depuis nortlaaarda , antat lI. htir witl miîl icrtlwards,
atnd, wîaei stepp.'d! bv ace, or selien arraveti at tilt tartlacst
iba.int troan ivlajela iL icms practiat-hle te kecja aap communics-
tautaS riha ats consort, %%alî, in tlac saine sisiduer.Iiku fa-laon,
lia-gin strct;ltiiig out a lane ef daîa.alc norltiaards. Tiais wall bc
tlae weork eftttlaai a'..nn anti visiter et 1875~, and in 1s7a; the

sadvanedt siai will seuid ont a Mîedging expedîmeai towar.ls tht
Vole, wlii-:la, inaitrad i( carrying aIl itai commti.s.ariat nlong avitta

laaviI ina anaLot tc-chinttcd.'petsefta':îîraviens yaar.

JaSPS FRM PLT -M Berîmeyerbais reccnlly exlibita:d, in
tlit- llulytcclanie Sovik.ly ot lta-rlin, iapccimens of palier and
îaaLeboarti obtainti froet tîja' lîriats of the prat bedsa about
Kunigsberg, th. quality ot wllch is raidi tu bce excellent. TRace
1>a>tcboard atas 2.4 litus tlaick, anad sutlicieaaîly hard ait
soliti te admit of paolialang. 'lho palier traadeb fram ptat alocc
itas bittle. like that ansnafacturad ftra traw , baut tRac addi-
tion efiriacen pe:rce:nt.oetrgi predxuced tlae rcqui*itt:toughness

OF Tant EsAtia-Trwu Geraan sciantific men,
Massasa. lilitaaa & Waguer, have rt-cently îaublishaed the resulls

cal eoma very as-curate nacasurcmanls. that tlaay have- made îeas-
pçecfing tit' dimcnr-iens cf tht' rari,. Franm Iliasc il appears thiat
th,.- lengthî of tRac polar axis il ,3 metres, tliet etfItac
minimum cqtataorial diaiaaaîer thlal. isaituatcd a.de.14 tain.
te'st oftthec maridian ot 1Parit, or 7t ci. .. 463 min. %vcatt, is i -,
:52,74il likaatrtic, whilst tha., anmaau diiaanct.:r at 13 de-. 14

san. cet, .~a li:, dt-g. 4'; arast, is î<,Smet-rcas. *llaecv
i-.aat l&%: tulal suriaaa cf tlat -loî. t aa,.>îaa qu

Illmttrcas, wlailst ils volume is cqual tu l,5,sa,,u.,,oac-
I.ic kilomvîrcs. 'l'là. cr. uanferarn. c t.fthtbgl.: vn its shorteat
int-ridiaza is î,,,a,~Slit-iere,. a.vil.t that ot tht Iun;a-at is

4fa atents. That cm t-anNa, gla-icrs tcculay 2%,10a5)
!-.îuarc kilonia-trs. TIi-' total number of inlaabitatala of tRac
aartla is cstimaîealat I::î.(afu v,2',3aaaai li Europe,
.. i, ,oxr>ùa in « Neia , 21C3,3-a',alefl lit Arrien, -.-. uiilat tht prapula-
Ii«. .. t Anacrica i ,52*4anl thai t ccania 4,3,a.i
TRia- poptallalin ait th, taawaa and. cihics excccdiaa; tj-,,owai- in-

l-itaiîit 15a:a3,s aa or alao'at Oaae-tiventictlat <ai Ilat total
r-.lalatioa <at the, gloabe, Ivaving iîinctcaa-tivcntieths ut the
iuhîal-ita,tILs for thae villagex aand smatIe; biens.

M P. TRi-a-iaer aIta", liat glas -. sa-l in at-bich varions
liquidela, anti ran porc ataer, ara- licil-ti gir.- np y de-grccs a
inaal quantits- of tlacir sutatan.--, siesc, 1aOtSah seda, anti

lima- Thecasialva.isis 1tat mer.' crrone,,aus tht heaigerithe bc'ling
as k.-pt ui. Tlai:, at 1-astiswalaat r-sulits fronm tht uscofe

~ls,.s regl: rara1arran, aalsaaiai Nnay ial%~tandi
lq-74 Titi< tact may lea sihosn by N-ilirig ia a flailk hanra
avaler inimeti as-Rh a linctur' rat rail catlabaga a-r s 7rup of viicla,

.lIia$ally r-d.cncd l'y an aa-isI Alla-r laailing fur a (car minutes,
thae hi uitu rns gracn Franch gls.-,itia a hase orS-tl
art nul s.'nsibly allxckmia, anal blavref.>ra <de n..t citer tiîs in-
cÀ«niXIPD't

r.epial~lin,,,u- lita ath .staî.t ftsrcq , in ea l ifc lin
;r-fni lias et la-' , y ars attrat, t dl îîîctl at.. nt.i.'n. U. aIe
c *ni.>Ile hias c«spciaîly sh icald = an illuettrettin of tiis, emra
c'l'srvatinns ra.-cntiy ra-,y.rdcd .y rc.t. Von îkîtireich, et

A1?a-nF, which $remt ah that certsin sta'ds may gerinale
xl 1er liaving tain dormant ia thr grotna for at Icas i faterai
hîundrcai yvars A speces ofa 4':aa n e ot the po<ppy
op'r.r liaà >prrngz up in lomxliks vhlc-h bavec bern bcasrord
wilh a -rv=at thiclincss of old aiuags frn thît smacting works 'au
ashici Var. suicr ares trûm the Laurinra mines avere raduced,
tX'.a Ong-4a laini; rc-avark... for the sama of tht nattai ebi-h
111,7v >Ziii rctain. Il i: Lnosn that tht accuimulation cf aîlags
esainot Rat ha-s illun fiftcra liandrcal andi aay bce as m'ieh a»S
lt-, tliîra'sal Scars olti. The jilant appcari Ici bc a nrs-r apeees
-if, inda-ca, attylhing cani bc calicti aaneic' aebih seas knoese
fia- ýtarircâ ago.--and tais rcccirc.l tht distinctive name
oaff; %"rjirri Tise crilfratiéint, gay-s lir . ait.w':, go te
îaraare th,- a-a'rr-s-n.ss et ÀL.aoisier's -tatçrnrt, that organisa-
titan auti lisc arc dira-dl>' dcracri'erit on Iight.

I'aaoi.assoit Williamt Northa Rires of Nll(ldletülvlà, Coln, itaLles
tîzat aniong tht motit interrtiag resulte of lais cxpi. riments was
tlae observationa that certain poisons, wlak la nt t witla cxtrt an
violence tapota the maainultia, arc very fertile iii tiair ait lion
on molluscu. Th'lis is espcially truc of hydIre. yaaii aiI andi

weorara. Specimen8 of iaI.onas. ,PAol, Pt. imnaersed lia dulute
hydro-yaanic acid on Friday, alawed soaaaewlatat fe4e eiga of
Ilta on tua, following Tu%!Fday A et luivil of L..avats I.-i 8,
into which a quantity of wooram liait b,'wn itaj.a.ted, was foun'l
the- next day tu shiow no sign of auy injury. Indee.l, là .tla of
thcse poisons sermeti tu jaroduve deatih vur. littie routier ttaan
tht ani mais vycauld haave di cdi in statu îvater 'l'ic aîuaden intro-
duction et a large amoaint of carbonic aciti in th tiantzaiîr
wicl bais bacai descriheti, secnaed tu proluct no dcaded efbJect.
On the other banad, chlorai hydratta sevras te lbc ver% su(daîalv
fatal, thae animais treateti witla it becoming initantly coui-
tractati, andi nut ra:suminig tha-ir activity witicia kejat fur a
nuiniar et houts in sa iratar Cnie<!pt~.u aiii
in 11.5 c-ilacti, tlaougla nol ajuite eu in§ztantancously fatal.*la
effects etlquinina arc similar, thuug leas etrg. tic. i'laIeroIij
pioducas instantaneous contraction, an-i îarobatal. deatil.

31. TELLIERLsgct the usC Of SUIPh:ur aS a Meana Of VX1tio-
gui:;!aizag tire on board ship. Th'b inatcrial %%hlit burning iii thc
air, as is ivcIl known, gencrate sulphburous atid, ia wlii. la
flamac is not sustaintad. M. Tallier îèropcters tu tover %% ik% eaîtt
the suîphur, andi to let tlacracdown miet the- burig portion e-t
tht'vesscl,througa halacs in the decks. Sxysxlcntiatal
phur igniteti will entirely at-sorli the exyg.:n inii3.' cnbic
feait ef air; but as oaaly liaIfth üi xyga-n iaeed lbc rarasara-t in
ürdcr te rendier the atme',splaere unit lu suppîort the combusation,

alaiirty-thrce pauntis arc sufticictit fur thecvolumenc atiuncti.

A RESN French pru=ccs con>is iotaizzi tanng sugar freim
anolasaies by thae addition te tlae latter oe ertain eaiat, wlaic pro-
vc>ke crystallisatioa. Trhc plan as tu ad.t to aanant mulas..,re-
conabiainn, say, titty per cent. et augar, iiatcea prr cent. of! alte,
andi twaray par cent. of avaler, crytallisect sulate tf zîaaz-
ncsia in the proportion of twcaîty ptr cent. by wesght, tc'g.-tficr
tvith a litîle avater, te maka a sc.lution of the auljahate mariîn"
trn d.-grme Bcaumnc li: %ilaulu as th. n aat-jcttd te centra-
fugal action in a maçhint liaving cilLai ptrtuaatal eiales or very
tina: aire cioth. Tha sulîahatca et limet andi poalî pra'cipiatl-
cd arc retaintd, and the liaîuar is dita tilîcr--d liarouglh i ar-
coal, andiboilatiinva-uo. .After cooling, a crtaisiquantity t
ponndc 4i sugar is adt tilc forait nucla-i, anad the s.%rup is lx.tly
suljcctcd to tht ordinialy ta-anprraturc of fil lings. ta- ltarai, I.Ving
allcrnatcly raisati andl t.awrt-il. %fier a f,.-w days crystattisa-
tien laccomers ticca'diaîglyv al.ian-lant, atl coaitluu'-s te int-rense

mirnoe lime, aficr whirli the hytdro-cztractor is crmployet.
Th.. caystaîlisation of tht sugar resbults fromn climination cal tha'
potasla, th sIts of avhitî arc prajudicial, its place l'citng baken

by the =agncsia. iviiusc salIs arc favoarb:a.

The Caril' r.aa of the :-th nf .Ianuary contains the fol-
lowing mnitan. inta-hligenc- .AI tiat laims on Williamas Crck
]tirec been Obligeai ta stop %vok a-n account of the ecoldi aaatla.-r.
Th'- caims above th-, rlo ara- noi dry, andi thr bcd-rvwck
drain avilI bac r-lcanr-1 ont nextava-ci. Al l.hialtriin7 Crrack tlae.
Van %%"znkîc Comnpany wasliçcd up 2:-G oz. hat w.rek, and 1 i,.
oz- on W'nsa. icittoraa V.umpsany -m) o-. last wck, c.raly
irorked part of lave chy Vanzo-ia-cr 9 timann .*:2p oz. last
weck, anal 14 nî c.. on %Va-dna-sday. Vulcan a.n.nyprospact-

inig un bota #,itia- ot thci: main drivr, anal1 ruinnn aua.-ad.
CoaitchlaGla<lsunt mpanic-.arc tanablc tu, wv.r t-. atisactaia,

on Acceunt of Scardly et watt;.

Taie lirasos R-aZr.ta C ixiAE T -LUS.li'immnense trMtC
wlaîch passc vr tbis bridge may bc Icantal toth R fdlle.w-
ing itrm -Ea'ery day et tha' yrar ;t'>aî fasscnga-r anal triiht

[cars pasa cirr lima bridge infra Ibis N'at- E-,veat passeager ret
tht laundretis on the trains bas tai rav ive cents tIl,anti crry
ton oaf mncraharadisc bas te ceLtiLatc te the rerrinucs s-at tht

Vomîg <aipany. Ei-cry barraI et fleur is assessed four cents,
and cvery car et ra-el or luanher is aried on ta the extrat ot
cZ3, anti cach a-road of rattie or sherlp lias alsto apsy toîl.
The bridge tains S,<OO'îper ycar, and paiti for itsclt in a

3'car and a haIt.

CarTai., Luit, wrbo is >urr-eying tlîat roulte faar a raantal ah.
th.- lino oftthe Paname Itailroad, flnds tht titulotmore (satura-
hic Ihan avasç cpcctcd, an'l lias dimnavcr,'d a Icwri sauintait
lcvel titan that of the railrcasl, selicla as :-',Z fa-cl.
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TOWING COAL-OIL ON QIL CREEK.

Tite scene of our illustration on page 125, for wvhich wvo are
indcbted to the lit. Londona Zewx, is in the Ieoriht.%est cornor
of 1'ennsylvania towards the shore of lake Erie. It is in the
coitutieï of Venango and Crawford, beyond tlao Alleghany
river, that the Oi1 Itegion ls mainly situated. Its special in-

i dustry las given rise to an immense trade, wlilch land, even
1 test years ago, renched the proportion of four and a haif mil-
1 lions nf barrels annually, w-orth front twenty-fivo to thirty ral-
Ilions of dollara. A large population lias been attractedl to flic
JLand of Oit, as in other parts of America to the gold fields i
aaid newv towns have nlot les8 rapidly grown up, suçh as Corry,
which belore werc flot in existence, white towns of older foue-

jdation, like Franklin and Meadvjlle, have bccomte great places
of profitable business.

Ti e country traversed by the rail way Ieading f0 the oail.ficldsIis cba.ractcrised by saime very striking and picturesque scenery.
Having quitfed Salamanca, wlacre the Atlantic and Gjreat

iWestern line runs towards flac west, flhe influence cf tlic ncw
1commerce ont aIl the surround:ng district beccomes apparent.

è Thec forests have fallen under the axe, and cultivated fields c-
cupy the stance oncc covered witih thîck wood. Uiandsomc
fatrns aad immense granaries occupy tlec higher lands, white
ncw cies in transition are fo be seen at seveial points aloaîg
the route of tlac railway. lly fiais line the f raveller ivili reach
Corry, tbe point of deparfure for ftie oil regions, but wbichi is
flot tlic usuai route taken by travellers front the esst. Tite
proxiuiity of flic vaîlcys wlacre the pefroleumn is found is now

1evident. On the numnerous tramways may bu seen trains Indeas
1 with black barrels reekiug witfh flhe unctuous fluid on their

way eastward, and other trains carrying smail steamn engines
on the rond to Oi1 trcck, where thcy wvill be uaed for extract-

t ing fresh supplies froan tîjo grcasy earth. The numnler of
these machines affords a good indication of flhc iucreasing de-
veloimnuf of fhc petroicuan country. The sudden risc of
Corry Is in itacîlf sufficient fo prove wlaat an enorinous in-
fluence the new commerce is destined f0 assume. A few 3-cars
ago fthc sife of flie fown wvas a thick wood, where flot a single
boeuse mas to bc accu, and with ne sign of civilisation excepi.
fli îew railwyay arbicla crossed if.; noav if. is a city, feu1 of acti-
vity and bustlu, with 4000 inhabitants, al li]ard rit work in the
staple indusfry by which they are seekîng fo beccome racla- Tite
creation and growtb of the place are soiely due f0 the first
operat ion known as"« striking ile.1 One immense refinery deats
wvîi somnethiug like 300 barrels of oil a day, and îs situatcd
close ta the roadway. On the otiier side, are deposited vasf
piles of barrels of p.-froleum waiting te be faken away liv fte
trains of the Oul Creck branch railway lino and dispatclaed te,
their various destinations. The people of the town arc so

icoznpletely jabsorbed-so steeped, as it were-in petroleuni,
ttjat thcy have no leisure for auy pursuit unconaccted with tbe
ceaseless indurstry of the place.

The railway froin Franktan ta Oit uaty runs along the batik
off" Frenchi treek " - the Amencan meanang of flic word
..' crcek " being a strenam ahicb debouclies into a larger 6tream,
so thal. fla crcea as, in fact, navigable for barges and flat-bot-
f omed boatss even in ilsshallows. The aspect of the country as
vtry pretty, flot unlike that of fthc Thames ant Reading. 0f
coure the occasions! appearence of tait potes %nd stages lor
machinery show the locality of the oil.wells . and both licre
and on the t'anks of " Sugar t..reek' the ln-rrack.Ilkc shecds arc
tbe principal sagnas of habitation. It as, at Frankin, an oid
town, wîth mis Fort V enanga, arhicli guarded tlie Frencia bordcr
an former years, ahat the sales and transier of land are comn-

ipltetcd and most of the business donc; but Franklin as not the
capital. Oat t.,ty as the real capital, seven miles biglier upa the

jAlleghany, wboe f bat river reccives tie waters of Oit Creek.
The voyage ean lo mnade on the streama by menus o!fc he e
trolia 1 steamers, whicli are crowded avîth greasy passenagers
but the journey fakes twua houre, because of rte rapidity of flic
rurrent, wvhite tic refurn voyage n bua compleuad ia forty

tminutes.
Our Illustration is a viewç of 0i1 ('rock or Rfiver, ý4ta tha

long six-liorse waggons convcying barrets of petroleum cil
across its aride and shallow fording.place

Tfac Race Lakoc Railway bridge i, xnaking satisfaclory progress.
Tic contractor is making every nccessary exertion, and flic
bridge will bic open for traflkr nixt aumaner.

TIIE ROMAN CAMPAGNA.

Onoe more an attempt la to lic made 10 drain fiais pestilentil
ftract of cuunfry, ashiLa confains about 3,9uci square mies, or
3,0Ô0,000 acres. Independent of tioindlblcnssociations wita
which it Is connectefi, and flie glorious deeds of which if lias
beca fie tient re, ifs appearance preduces an extraordinary im-
pression on flic mind of fthc beholder. Silence and deaolation
are around. A spance exfendîng froin Otricoli f0 Terracia a,
above sixfy mlles la length, an-' on an average twenty in
brcadth, between flac Apennines Raed the sca, does not maintain
a single pensant. You look in vain for a ploughed field, a sbcaf
of corn, or evea a bouse There la notlîing te indicate fhia
present existence ofl man, but bais former existence is marked
by the tombtas whici lino flac rond, and flic gigantie rem'ains of
aqueductf strîdiaag across the plain, whici once brougit, and
some of which stîli bring, flie wtrfr cool and clear front flic
founitains of the Alipeanines f0 Rome.

Dickens thus graplically sketches fhe scene -- " An un.
dulafîug fiat, wlierc few people ena live, and where for mies
and miles there la nothing fo relieve the terrible monoton>
and g.oom. 0f ail kinds o! country fiat con Id by possiba lit3
lie outside fie gafes of Rome, fuis is the aptesi. and fittest
burial-groand for the Dead City. Se sad, so, quiet, so sullea
so secret in ifs cevering up of greaf masses of rein, and hidiug
thean, so like fhe wastu places into wliiheia men possessed
with devils used te go and liowl, and rend theanselves in the
old days of .Jerusalem." But thougla a curse secuis fo have
fasîlen on tlie country, as far as man le concernied. it la far
otherwise witb the powvers of playsical Nature. Vegutaf ion
sprnga up yearly wvill a vigour undiminished, since tie days
arien Cincinnatus guadcd lais plongli tlarough flic faids of bis
Sabine farmn. The herbage is so rida hatif the lierds of savage
buffaloes and caffle wlaicla pasture flae district, are unable to
keep it.dowaî, and tic grenier part of if becomes mank. Tite
prolifle poivers of nature are still more inarked in flic Pontine
Mashes during the liot monflîs, wrien fie air is se ladea witli
poison ftat is dangerour, and feli. as oppressive eveni by tlac
pagsing traveller.

If was not flua in former tiies. The Canipagna, now se
drear and desolate, aras once fhickly inbabifed, an haistoricial
tact oaf wlich ils nunierous ancient cities are alone suflicient
evidence. Tite Pontine Marsbes werc înhabifed by fhirfy
nations. Titac freeliold of Cincinnatus, ftle Sabine farm, stood
in tlie now desolate plain at tlie foot of tlae AIL-tu Mounf. W.
rend thaf se rich were fie lanrvcats, and se great the agricul.
ferai freasures te bc collecfcd in flie plains round the Eternal
City, fint for fwo huadred years and more after the days of
Romulus and Remus it tras ftle great object of their forcigs
wars te gain possession of if. It is ceztain aise thaf at a later
period the vicinity uf Bome was du,m'ed insalubiuus, fui
Cicero describes ifs site as,, locum, la rugione pustileati sain.
brem ' and Livy, speaking of fthe mutiny of the Roman
garrîson of Ciapua, influe year of the dit> 113, says fiat amont,
othez griacs tliey complaincd cf liaving to figif in tlic
pestilent l.la marsies round flic city. Sfral'o ays fIat la L6i
day flic insalulirify of flic air axas confincd f0 a fea places ia
the neiglibourhood of Ardea and flic Pontine Marslies , and it
la %tell known fIat during fia. firsf threc centuries of flac
empire, the Campagnûa was atudded iaith nasinerolis villas, as
their ruinas still atteat. Af lîresent if lias rcturncd te flae statu
of abandonmt.nt and çonse.Iaua.aat insaiubrity înenfioncid b.
Cicera anal Livy, and this evidence proves f lint flic air of the
Campagnabas diffcredautdifftrea.t pcriods. If bas been becaIlt>
wien peopled and culfivate-d, and iusaiubrîoun wlicn .om-
parafivcly redutcd tu a desolaf. wilderness. ffo if wuuld scunà
tlat ifs hmelfiicss or flhe t.ontrary depcaadcd un its populatiuri
sud cuifisation. Wc must scek for the active causes of fie
unanlins of flac Camtpagna, in ifs loiw level, la couse-
qucace of wbiei if must, witbouf proper drainage, refain flie
stagnant waters fiat fait la rain, fiat descend an torrents front
thse bills in flic vicinity, or escape froin flic raained aqueducfs
in flic quantifies of animal and vegetabie matters decomposcd
on ils surface during flic bot senson , in flic evaporations front
ifs marsies and morasses ; and, perliaps, in ifs proximify f0
flic Pontine Marsbes, for if is recorded fiat in the days cf
Trajan if was flic opinlion oaf naanv persons that Rome ifself
aflibongla forfy miles distant, avas affecfed by flic Pontine
malaria. %Vo Icarn front Gell's «' Topographlîy fiat an flic
time of Theodosins flic Campagna was a deseri., and Gregory
flic Great expressly raye, "IThe lands arc depopulafed. No cane
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dwelis in the fields." The only inhabitant8 of the Cainpagna .MISCELLANEA

are the elîcphcrde, armied witli long lances and mounted on
rmall and hardy horses, who arû occasionalIy scenlfollowing or CàNAiA owfls 6783 vescîs of varlou8 kînds, gauging 103
searchine in the iwilds for the bords of saviige buffalues and1 718 tans.
other caille ;,land the few wrctched beings that are ta bu found 'îuE long ponding contract for building a rsilrond 85o milles
at th hae ou mde bt it prtalsucea long from Leredo, on the edge of Texas, to Loon, 283 miles
to drain the Campagna About tîtrea centuries belore th rom, the city ofMexico, barbu signet! by the Mte!-.azçzn
Christian tra, Applus Claudius, the censor, surnamed thePridt.'heblinofteouermLonoth t f
Blind, 8toodiforward as the first restorerof titis tract of coun- Mexico will bo la the bands of a différent corapan>'.
try. He carried acrosa the morass the road wbich 'a Stili WVIT1 the eXCeptior. Of eMall orders whlicli are sornetimes

iknown as the Appian IVa>, ivhicb la magnificence lias never sent to Smyrna ctimmission agents for crude stono to bu dircctlybeen surpaased. It ivas not, however, till a century»and a haîf 8hipped te the United States for use of Atnerican crtosheris, the1 afier the making of thc Applan Road that Cornelius Cetbegglus, entire produet of cmcry is sent forwvard by the contractors totbe consul, undertook to drain the Pontine 3lersboa. Dugdale, IEngland. and ail crusîtera are supplied fromt the stnck of cruein his 14History of Imbanking and Drayning,"1 quaintl>' telle atone tltere.
the $tory :-" In the'year 593, irben L. Atniclus Gallus and M. nstneco aut£0prlelfo.Cornelius Cethegus wcro consuls, the Senatt" being in r, 'unsel TuE Mount Ccnstne otaot£0prlna ot
concerning the provinces, bccause these 8t emed net ruficient T1his outlay includcd, however, the cquipment of the rond, &c.

1use againrt the enemy for thei ordinary fuites of both the The Terre-1 .1tire tunne~ on the Pria, Lyous, and Ilediterrantan
consuls (wlîicli are four logions besidos the Auxiliari*s and Railway, cost about £10 per fout. Tho Hoosac tunnel, wbich
Socii), there was a motion ruade coucerni ng te improvernent 'la carried tbrough a formation of mica oiate, antd quartz, coat
of a great level of waqte landI lying under-water about forty £60 per lineal foot.
miles fromt Rome, in Latium, whicli business %va% entertained ExPRESaTa INrst SUGAR BUT- CoLTua-Thoe following is awith great approbation...OThe consusls A, 566 had herein ,,ayoth eusofildepimn n bre arsgiven a presitiant, who, lest their soldiori, should bu idle, cmonato-hersiso ilt aeiet n hrenfrn
ployed tlîem in maklug highwayes. Ifereuipon it was decreed in various pa~rts of Gernxany in the culture of augar bets.
Ithat one cousul*sbould attend the oeeiy (in Gala>, and the Eiglit tons of farmyard manure per acre gave upon a plot of a
iother undartalté the àynigof the IopiePntû certain size 2,020 pounda of boots, witb 13 5 percent. 0f augar,

Mnrhes11 heefforts o! Cethegus were traitaient antI inpo- 1,120 ponso eningao ldissolved, orteedwh
tent. Juliua Coeaar founti this large tract of country a pro>' o 'soîphurie acid, per acre, gave 4,592 pountis of bets, witl, 14-1
naw desolation, and çras*about to restore it to fertilit>', ivhen per cent. of augar. The manured plot gave at the rate of 289

d at uddonly put a stop to bis p'ainr. Auigustus took up:thîo pounds of sugar par acre in oxcess of an uninanured plot, andI
deatbth'*plots in wvhielî guano was applied an oxceas of 508 andI 640work, and cut along8ide bte Appian WVay a canal pounch wasetve

dostineti ta receive tlie stagnant ivater, and to affonxI it an pud epciey
coutlet. It was on this canal that ilHorace and M;eceaas cifl- TaEz culture in the United States ia becoming quite exten-
barked on their tva> froni Romd te Bruadusiuna Alter sie Under the Act o! Congresa offering 160 acres of land to
Augustes came Trajan, ivho iwas follovwed by Tbe-odoric, and,in aniyperion tvho wouid plant 40 acres of thora ta trocs andi culti-
More Modern ties by several o! tîte popes, xvho attemptcd, vate thora for oigbt yoars, about 1,100 persons, it ia atatod, katiwtihpartial success, the restoration of theterritory. It romain- taken up lTo,000 acres of land in Minnesota, np to Januar-.
cd for Pins VI. to do more for tbc Campagna than any Of bis By the effort of the State andI private and associatoti effort, it 16
predcesseora hati been able ta affect. Immediatcly affer bis estimnated that 25,000,000 trocs are iuox growing la Minnesota,1 accession, ha wcnit te vif«it the Catnpagna. One of bis biogra- busides those planteti under tbe congressinnal net. A report
Phera states that IlHo shuddcrcd wlicn, front the top of a bill, on the subject says that the cost of planting andi ofcultivation

1ho saw at bis ft'et the deep ravages of tume, aud o! the inonda- is marvclously amaîl, in mnan>' cases not exceding front two to
1tions, the pestiferous fogs, wbicb extendeti far andI wide, andi five cents atree. The artificial culture of trocsis5coming morettho dangers which evar thrcatened bis sacred Personl, abould andi more in vogue in California, andi the demand for voung
ie ote to tread the unsolid grouni." On bis rotera71 ta Route, trees bo set out, thia spting, la raid ta bue ver>' large.
hoe establislied a bank, under the naine of Monte dcl Marecagi,
to receive the fonds n-essary for the enterprise. andi in a little Wogs, on thet bridge over the Missouri river, at Atchison, is
tint the volnntary aubwcriptlons nmounted to 120,000 Roman porogressing as rapidly as possible, and the structure mail doubt.

1 crowvns. :Belognini, ant- of the engincers tvhose *plans lîtti le&%s hi; completo witbia the .stipulatcd time. The American
been submitted ta Pope Clemeut XIII, was immedintely p~ut BîIdgc Co., of Chicago. is performing thu work. The bridge
at the *heat.of tho undert.aking , antd in 117" Sain, an trineîtt will ba 11441 fi,. long, exclusive o! approaUseas. [t Nvili constt
Isurvayor, waa ardereti to draw a plan of tîte gzround, antI tu of thrce fixed span8, each 260f1. ia lcngtb, aud one draw rpan
1indicate the spnLq in tvbicb tbe works* migbt be begun 'vitb 364ft. in lengtb. The grade o! the bridge wi l le houft, above

1 the zreatest ptobability of sucrcas Pi;s succeuded in drain- the higb watcr mark o! 1814. Tb approaches ta it will de&-
ing 9,OOfl rubbi wbich were constantly under irater. cend sa as to reach the second grade at Seconti-stroot, and

Tintwork that Pius VI left off is ta be talren up-if tact, is bbe castera approach will descend ivith a grade of 52ft. per
aireadv begun-t)y the Ring, nt the carnoest entreaty o! mile, for about a quarter of a mile, wbere it reachrs lte
Garibaldi. Thet king bans ted the s'abscription lisa, ivhicb level of the Hannibal andi St. JToseph and the Chicago,
arc being rapirily filictIup Witb the wmnuderft.1 applianrxs tif Ro-.k IslantI, andi Pacifie railmoads track. The bridge ta
the present time, it is tal bê hoped tha, in a ktw ycars mure loi.atvd just bouth ofâMain-street, dirctly opposite the termîni
improvements will bi. efferted than in the huudreda of ycars of thu .Xtchiaon, Topeka and Sauta Fe and thc central branch
that bave .elaprei Rince Appius ('I intIma was Censor of 'borLc of the Uniotn Patifiç Ra.îroaid tra.ke, andi nearl> opposite the
It is ccarcely too mrnc to expcct that Garibaldi may guide tht. depùti, of tc Atebison andi Xcbraska and Missonri Pacific

Iploughsbare througb the samte fields wbich vrec culuivated by railroad.
bis groat prototype, Cincinnatus*- The iiuilder. An entcrpristng Canadian bas createti a good dea) of jealousy

*For Gencral Garib-il lis acharne fer divarting the course of tii among American contractors a-ho are arixious to improve thoTiber and inproving tho Canpagn,, 100,tqy,,(wc francs arc necdcd «
Thet shares ara ta be 100 francs tacii. The K<ing vromtsesq ta use bis Sanît Ste Miarie Canal b>' underbidding thora. Tho Ortvego
influence iu eider ta induce the t;overrimott t> guarantee 5 par cent. nntes alludes ta tino matter as follows -ýA interesting ques-lAis' Majcasny hoads tint share-list. Goaribaldi ia said ta b6 ansiolaS te tion bas bteu subinitteti ta the Secretary of War. There are
Put birasoif in communication wtih cnginaars. lia lias addraesacircolar ta the Enzl:sh nawspapars, in which ho say.-* I hope tha ta-enby-aeven Auncrican bidders for the stono contract for the
tLe Enclitb People wiU suPport te Projcn for the d&version of the iniprovemient of the Sanît Ste. Marie Canal. The axnouut of
Tibor and the irnprovrmentloftlie Acre ti ann. 1 poOsO that tho appropriation iii $300,000. The Marblehead quarry ricarshars abould a bc100 lira caci, iritah a Czitsr.ntea &.o Vieo I taltan aeoi h oetAeia idr hr saCnda
Governinont."1Tld stelws mrca idr hr saCnda

-~ IT ia exi«cteti that 500o men a-ili bc at work ou the railwaýv
i'D'antiac count>' b>' thc lat otJune next.

bitider, a-ho bas quaies near St. Catharines, Ont, 'vho bau
siightly underbid ail the American bidders. The point raiseti
is whetbor the Sccretary o! War is ta construe the words ofthe
lowe8t, bidder ta comprebend foreigners.
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