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S('ItAP SIIEARINO MACHINE AT TEVIENNA
EXH1IBITION.

IVo illu8trate, on the first page of Ibis number, a Shearing
i hatItine of unusually large dimensions. Our illustration 18

front Engineering. he ia-hine lins beon constructcd ln tho
siiops beloîîs.iing to the Iron and àliuing Company, Friedriche.Willelîns.HItte, .it Mul tîei m-on.fhle- Ruhr, ln Rhenl-h
lPrussia, a firrîn which le bcst known on the Continent f hrough
ifs ext neive foîîndry for water and gas pipes, Eorne fine ex-
amlîes of wlîicli arc exlîibited at the Vienna Exhibition, lu th
pavilion for tlic iron and mnining induiîtry of Rbenisb Prussia
anti WVstphalia. This foîiudry of the Fricdrichs.Wilhelms-
Hutte turris out wvork to flic amont of about 30 tons per day,
and produces pipes up to 13 fi. long, and 3 ft. 6 in. diameter ;
the enigineerinîg works belottging te flic samne company supply
cht fly macliinery for iron wvurku and mines.

The sliearing machine ive now illustrato consiste, ns will !bc
scen from. tho engravings, of two strong hollow caet- iran up-
riglit8, connected by Iirc box girders moade of wvreuglit-iron
plates and anigle iron, flic two upper girdere carrying the bear-
logR of thle eusdnce shaft and of the main i-lcaring Fbaft, as welI
as flice guide for tlic ilcaring slide, whilst the block for thie
fixetl ser is sîipported by 1lie lower giriler. The two upriglite
arc curved as shiown, and there le between thcma a clear space
of il Rhlienislu feot (about 1 i>ý ft. English>, so tbat not onlyIflic c(lges of pldates cou bce convcniently cut, but even the plates
car. bcecut entirely througli acrase their wbo&e length. Plates

ias thîick as lA in. can lio slcnued in this machine.

QýUALITAITIVE ANALYSIS FOR AMATEUWS.-VI.

By E. J. IIALLadiK, A .M., inl the Boston Journal of Chemistry.

(Co:.tinucd fçota page 204 .)

Gnour Tiaui, (contiuued.)

The separaf ion of irou, chronolun, nnd manganese involves
a new operation, known ns fluxi ng. The precipitate coutaining
flic hIn<lrated oxides of tht-se inetale is mixed witlî sevi-ral timne8
its weigbit of pure potassic nitrate and sodic carbonate, and flic
usa-s ftiseti on a piece of platintu foil. If the fused mass
whcn cold lias a green colotîr, manganese le prescrnt; yellow
insdic ,fes chromieno. Diss-olve one haif of the inaes iu ivater,
and filter ;if a residue renainý;, it le probably oxide o! tron,
whiicl mny bc' <issolved la itydroclilorie acîid and testcd wif h
ferrooyanide of potassiumn. The fîltrafe soluble lu ivater con-
tains tihe chronsturn in tlic form o! potas-ic chromate ; to this
solution rafid enaligli acetic aciti to dr*s-e out ail tlie carbonie
acid, andi after effervescence ceases, add sorti jlumbie nitrate
(nitrate of lead), when a yellow precipitate of pitimbie chro-
mate proves tlie presence of crornium. If, however, the car-
boiîie acit be flot al expu-ileti before additig tho lead, there
ivili bc a xihite prtipitate formt-d of pluimbie carbonate (white
Icad), wivill uunctnls the chroîntun. Thle manganese is pre-
sent in the gren i niasb as th> maînganate of potabb (K'MtîO9,
anti by plncing sonte of the mass lua a test-tube wvith nitric
aciti andi red le.d, flic mauganate of potash is converted into
flic permanganiate (KMOO'), which lias flic well.kuowu andi
cliaracteristic vio'et or prrpe colour. If ne manganese is pro-

isent, the red leati gives o tlic solution only a dirîy red, or
brownisli colotir, andt sou setties, luaving the liquid abovo

Ialmost colourless.
The process cmployed in separatiog the mutlais of Group

Third is represented by the following table-

EX&M1PLE F~OR PaAcTîoz.

Nickel coins. A small piece clipped from the side of a
nickel five-cent pieco will dissolve readily ln ultric acid. A
drop of muriatie aciti may bu added io asrertait if traces o!
lead or silver are prestut. Hydrosuiphurie acld la f heu
passod throiîgh the solution. untîl ai the copper la precipi.

itateti ; a portion of the liqîttd mn>' be filtered ont occasionali>'
adtesteti for copper.

antlien flic tiltrate no longer gives a precipitate wlth 1128
it nia> bc filtered, the sulpiside of copper carefuilly and
thoroughly washed, and then dussolved in nitric iscît. lu
separate portions of this solution the preseuce of copper must

bie proven by ail tlic methods alretdy given. The filtrate is
ucarly neutralixî'd ivith nînnonlo su) phide.

For Cie É; ie of practico flic following mixture may be pre-
pared for analysis, the moelsi oîily being p- ght: di-soivo n
plece of tlnued iront, a picc of limestoro and ,strlp of zinc in
acld, and adit to the solution somo bine vitriol anti comînon
sait. Thtis wlI rcquirc conbiderablo patience and ékill to
cep=at, but furnisbes plenty of varlety. A mixture of lhe
nirae of lcad, bismuth, iron antI potassium ls anothcr good
compound to practise upon.
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Gnoup IouRTii.

This gronp enobraces ftho nctals of tho aikaline cerf lis,wliose
carbonates are ineoluble in water. The>' are three in utnîber,
bariutu, btrotitra, andi calcium. l'le reageut of this group is
animonic carbonate (N'H4)2t!03, andi its celution ie prepared
by dissolving i part, by iveiglît, o! the commercial sait in 4
parts of water, and adding to the mixture t paît o! strong
ansua water.

Chioride of barions, BaC12, gzives svilh anionie carbonate a
mrbîte precip)itate wlîich is resdily solubi.- in acitIs. With sut-
pliurie aciti ityleltis a dense whiite precipitate inksoluble in anîy
Reidi, hence we shall hereafter use birnc chioride as a dt licato
test for suiphurie ucid. Hydrotluuosilicic aciti, WlSit6, wiiich
le formeti on passing flunsiUic acid into water, fornis a white
precipitate, iu baric salte:, whith is almostdinsoluble in ueatýr
and perfect>' se ia. alcobiol. In uting ibis tebt, therufore, ut
iswellfoad- alîttlenîcohiol. Ansmonicoxalategivesawie
precipitatoco! harle oxalate, soluble in minerai acide. 41qîlous
solutions of thse su) plates of strontium and -altdon glass white
precipitates8 wltlu barie chloride.

Chioride (f strontium, SrCI2, gives the sa'ne roactions as
bariuin w.th anononie carbonate and oxalate. HyArofluosili.
cicacid produces no precipitate. and the pretipi.ato isailhli u1

phonoe acii lM very slightly soluble in saton, s0 ls.'t it8 solu-
tion nia> be isset as a test foi batitim. Stronium satot elda5
white precipitate uvt'h calcic sulpliate, or gypeum, but it fu cis
islowly' andi the solution shoulti ho left haif an hucr f preci-
pitate.' Suliphote of strontium. solutions are uot precipitated
by ammonlc oxalate.

Clo ride o! calcium, CaCI2, differs littie frein strontium in

lJannary, 1874.
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ltq rrActlons. The tmiphate (CosQi) li more soluble, and its
solution fipreclpitated l'y ammonic oxaiae.

Tho matcrialçt of tbtts group are aleo dletlngulphed by thuir
Prclra, and by the colours tbev Impart tz a colourles flamoe.
flatlum givcs;a green fuame, >trontlum a carmine red, ant ,al-
clum a yelliisît red. In making tbls test a cicau piatlnum
wire je dlppcd ln a eolution of the chlorîde, and huld, la the
flame of an alcohol lamp or Bunaen bmnter.

SKPAItATING MxrTLS OF GRoUP FouRTH.

To a solution conta'ning the chloridue of the three matais,
Ba, iSr, abd Ca, je addcd a littie sal ammoniac, and soute
ammobtit carbonate. The whbite precipitate ls collected uipon
a 611cer sud carefelly ,vat,,hd. It is then dissolved in dilute
rouliatle acid, and Fome sîcobol and hydrofituosîliclo acld
added. 'rte barlum ls thus ail precipitaîcd The filtralu lit
divideul loto Iwo portions ; 10 one add ammonla and soîpliate
of lime solution ; if a1 recipitate f rmu i ttif an hour, lbhe
prçsence of ttroutluni int proven. To 1 he other portion add
sulphuric acid and filter. Thin removes; neariy ail the stron.
tiuma and a large portion of the flime. In tlie filtrate, bowever,
tittrewill romain enough lime to yield a prccipltat3 witb am.-
monte oxalate.

If bydrotluoFilicic acid le flot te ba bad, barium may bc teated
for with suiphate of strontium, or, in acetic acid solution,
witl chromate of pota-.

The followlng table gives tbo usual maethod of separating
these mraisl as above described :

Precipitated by (NU4,2CO3.

Ilarium. Strontium. Calcium.

Dissolve iu IICI and add iliSiFe.

Precipitate. Solution.

flariun. Strontium. Calcium.
Basilic

White. Divided in two portions.

Add fl1S0t
Ammouia and

suiphate uf lime. Filter and acd
in 30 Main. ammonic oxaiste.

Strontium. Lime.

Wben the metals of thie group exit in combination wiîh
phosihorlo, oxalie, or boricic acide, tbcy are precipîtated In
gioup third, and reqtire a special method of suparation to bo
described la a future article.

GRouw Firmu.

This group embraces magnettlut, sodium, and potassium,
tvitb the rare metal lithium. Wi<h the exceptiou of the first
tbey are cbaracterised by their liamte reictions.

Suiphate of magnefium bIg'ýOt, or Epsom saitg, yields a
white precipitate wilh smmoDia, but if the -olution contains
smmonîc cbioride (ical ammoniac), a sol tie double ealt le
formed. In general ainaly.l- it la necessixy Io ndd ammonice
chliidu before tebting for group third, to prevent mapnesium
b ing precipîtated li that group. With phosrphate of soda
NA2I-POi, a wvhite precipitate let formed, cbaracteristic of this
metai.

Potassie chloride, KC; la acld and neutral rolutions, yi elds
a yellow precipitate with perchioride of piatlnum. Thet most
delicate ivay of testing fo'r potas2ium ia to evaporate the solu-
tion to bc tested wlth the rtagent nearly 10 drynesa on a water-
bath, auJ to treat tbe reridue with a l ittle aicohol, when the
precîpitate ivill remain undsoived. Tartaric acid produces a
crystalline precipitate in 6trong neutrai solutions. Compound-t
cf Potassiumn colour tbe fiame vilet, wb:ch appearts red
tbTough a picce of bigte glass. Hydrofiuosilicic acid givcei a
White precipitate In strong solutions.

Sodium saite colour the flames intonsoiy yeilow.
Anonluim salte, heati-d wvitl potasb or limo, liburate free

ammoun, which rnny be rccognlscd by ia smeli, ik; action on
teet.pap±r, end Ils fumet; whcn a rod moibtened with muriatic
acid lî brougltt near it.

ANALYS12 0r ALLOYS.

Ravlng become farniliar with the reartions of ail tho
principal raclai; wben in Folution, flbc student 1e propared
to bet-a tho complete an-ilysis of any alioy.

In dismolving a mutai or alloy, nitric auid i. usualiy ern-
pioycd. A small quantity of the finely <livitled aliny le
covered wilh concentratid nitric acid, and gently lieated
un-ler a bond, in a lire place, or ont of dtoors, for lIaif an
hour. If it dissolves completely, gold, plaiinuni, tit and anti-
mony oe probabiy abseent. The acid solution may n w bu
placed in a porcelain dl-b, and evaporated almost to dryness,
then diluied and anaiysed in tbe inanner alrcady decribid.
The separation loto groupa 18 conducttcd according to the
table t

Add IICI to solution.

Solution.

Prao.
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<3roups Il., III., IV., aud V.
&dd 11,18 ta ftltrate.

Solution.

Groupa III., IV., and V.

Add NWIiO and (N114)2S.

Solution.

1 ra

<Jroups IV., and V.

Add (IuC3
Solution.

Group V.
Mg, IÇ, Na, Li.

TUE MAC31NE IROOM AT THE VIENNA EXHIBITION

Our eugravlng on pnge 295 is from the )ZZu8tririe Zeilung of
Lelpslc and rcpre-ent8 a view in tue mqcblnery department at
Vienna. The large machine on the right is, a double steam,
çugine cf onc 'tundred horse power, by Sigi, of Berlin. Ntar
ta titis is the g. eut; sugar rtfiiuîng apparutus by Heckmann, of
B3erlin.

The Eigu Oestîrreich at the luit, signifles A,'-stria; that under
the bannera, Dca tachet Reich, signifies German Empire.

THE MONONGAHELA BRIDGE.

The Pennsylvania flailroa'! crosses the Moîtongahela river
ut Ptttsburg be a bridge of cleven spans, amounting to a total
lcngtb of 1622 feet. The auperatiuctore was at firt; conFtruct-
ed of timber with the exception of the cbannel apan, 260 ft.
long wbtch ivas bujît of iron. The East Ppan bas lstely bccn
repiaced by an iron structure wbicb we iliostrate on 1-age 294
'lhe illustration la fromt the coittmns of Enqtneerzng. The
fuilowing are the principal dimensions:

Leugth of rpan, centre bo centre of end pins... .
Numbtr of trusC5 in epan ................ 2

ci main panels la each truess........G
ci ub '. ... . 12

Lettgth of main di ......
Distance centre to centre of trusses ..........
Heigbt of truss, centre to centre of citord pins ...
Height from top of inazonry on bridge scat to

base of rail ...........................

ft. in.
182 0

30 4
19 O
22 10

4 il

,auary, 1874.3
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THE EMPLOYMENT 0F DYNAMITE IN L&ND
CLEAIIING.

à number of Important and Intcresting oxporlments 'vlth
thua object were rocotiy pprformed in the fielts 'and Woods of
tlie Calder estato of Sir W. Stiling Maxwell, near the Forth
and Clydo Canal. The oporator Mr. Donnie, aftor explainlng
the modusa perandî of the powcriul explodeat bu vas about to
use, turneti bis attention to the root stumpa of a nîtaibtr of
trucs ihat badlrecently been eut down. By nians0f an auger,
a liole about ono anti a quarter iaches dianirter was bored
vertIcally to a dcptbt of twelvo or fifteca inchca In onco f thec

8tum1 , aad when it was found te bu quite flironeli tha Wood
If tli &tumps It wias contitiucd by menus of a ptacli ta a depîli
of fuliy two fee Tva or thrce cartiidges were put loi; the
bore-hole and firray drivt'n homo by menue of a woodon
rammer. Then a smnali cartsidge, caffltd a Ilprimer," prepared
with a cap-tipptid fuse, was dropped In &ud rammei borno and
lte lol,» was stampt ci < r stummtd by fitling it te the top wltli
waters care havirng In tbia case been talion te put a luting of
clay round tho ju tction of the cap wîlth tho fusie. The latter
vas flied, the observera betook theaieves te a reFpectful
distance, eînd iu a briet rpace of tiu a great upheavai occurred.
The noise of the explosion, havever, -vas in a great mnensure
rnthereti Whou the me'mbere of the party returard te the
spot, tiîey found the stump te bo rent in a most extraordinsry
nianner; but flie gný rai opinion vas tiraI the bore-hale liai
been matie so deeps that tho energy of the explosion hati spent
it.elf ibu much upo,, the subsoil andti 10 littho upon the tvooti.
The stump next operated upou w s boredti 1 a lc8s depth, andi
the resuit of ilo biasting process ivas more cffective, la
tither case a few stroikes with an axe, by 'way of se'sering lte
principal rool rat nibers, %vould be quite sufficlent ta lave te
woody niasses In stucli a condition that ibey couli causily bu
dragged ont adlifted away. It vas>iuggcsted that the opera-
tion of piercing witb an auger shouiti bc dispens-d iîh la bs-
ing the nexî root atump, so as ta do the work with as great
econonty of time as possligsl. la this instance, f herefore, the
pincli vas brouglit into requisition instcad orf the auger, andi
by menas of it a hale vas drtven horizontatty inwards between
tva of the principal root-mcmbers te about the centre of the
stump. Thse hotu was cisargeti andi fire in ahei usuel way, lhu
result being a muçli «rester amount of eruptive and disruptive
action, ivitis a simailer expenditura, of tinte anti lab nir. One or
two ailler xoot.stumps of large s %0 were binsteti Ia the samýe
vay, anti it ivas cleaîly demo 'slrated that, under certain cir-
cumabtancep, dynamite coulti bu employtti te more adivaatagc
1mai diateiy uildurneath rallier titan in the matu or niatur;aL ta
bc operateti on.

Tue ncxt expcriments vere with boulilerstonei, all of wbich
were a( ver>' liard, Iough, and Iompact îvbînstoae. The first
bouldcr thal was trieti iras ont in Iltho open.,, One sall
cartridgc, propt-rly prepartd, vas laidi on au laulineti face of
the st ne, then cuvs rt- looscly %vilh a sod, anti fireti. No
rupture resisîti g fconi the sisut, another vas resortd te, a
saslloîv gioovc un anotber part of the bouider beisig aelccted
for lsiying on the charge. 'l'bc latter was looscly cuvered, as
buforu, anti fired, and sucli persoas as hstt not seen a rimilar
experimeal prevousiy vere grcatly surprised at t ho destructive
effeet of tie e-xplosione vilen the small amoual of the charge
çvas con'idered, togetiier %vith the fact tirat n', bore-holu was
driven into the Itouldtr. Other twvo large boulderg vere next
attecked la an stdjoling fiettI tbat vas bt:ing dr-tineti, thse stoa.-s
having lieing met ivîis ii dsegsng *bc draii.s. 'The firat; of Ilium,
iras embu Ided in toiur.sbly firai «round, anti on buitng fired ~
siua, witiiont any bore-hale, was aimnt cramble in da tua.
Owiàg t j thte fsct, flint the olhcr boulder vas embedded in a
dcposit of &ati, thc si ail charge of dynamite uss-d at tiraI
seein-du te hsa.e speut siself in burviteg il, ta a rancih greater
tieptlinl tise sand; i but on employing a somewhat hirgt r
chbarge, bt sitea being bried sffl ticeper in the santi, the boulder
vas se tiioroughiy brolcen diat it mîiglt weil have beun usedi
fur roatd metai.

Mr. John Scott, of tlie Glasgow Otndian Landi anti Trust
Company, afts.r tteusng the experimeut,;, s id lie couid use the
new blastsag agent witih great effes.t anti economnil land-.
clesring upeiattfons la Canada -Iron.

A $15,000 two-eet ivooblen mili lias been crected in Wýunipeg .
A portioni o! tihe machinery vas sent up front Gaît.

THIL TRANSIT 0F VENUS.

No. IL

Having looketi brielly at the queRtion tif a transit of Venua
la lts genorat aspect la our st article, vo nov pais on ta re.
vlov the operations that are belng uade*rtakau by Englanti
anti other nations la the coming transit of Decembcr, 1874.
ln order te, mak the malter cicar it la nocetiaary ta notice
Ibo features of titis particular transit. Wu hava alresd-'
pointeti out that oceurrlng la December, lteo soulh pole of the
eartli ls inclinedti owartis the Bue, Fige I andi 2 show lthe
hemiaphoro vhicit la presentod ta the sua at the commence-
aient and termînation of the entire phenomenon, which wyul,
of course, bie the region of ticyliglit. Howuver simple It may

s=*m is latesirablu ta bus qulte citar about the malter. Any
peso ooklng clown on thesui figures may note that; their

head occuples the position a! the sun, an that an observer at
any station near the cenatre of the ap ivill sou the pitenome-
non bigli over head, anti any ono rieur the etige viii sec the
an vury low; for il is obvions that a figure standing on lihe
globe at the part just turnlng awny out of sigitt, vouiti not
sen us over hia henti; on the coatrary, we shouiti appear ta
alnk, anti disappear beiow is horizon. Any astronomieal
observations sutifer froin the effecla of refraction, vien matie
freim a body near the horizon ; consuquentiy, other thiaga
equal, a station nieur lie centre, or at ai eventa, not near the
edge of the dayli.-h1 hemisphere, woultib ie aI.

Other tbings, however, are not equal b>' any menus. IVe
have ta select stations Bo piaceti as te obtain tae best record
of the effect of paraliax. in allier wordg, that viii give uï the
best base lin", ind Ibis with re-ipect ta one of the methotis vo
bave mentioneti, viz., Hdiiey'sj or Doiislo's. Neverthoue vo
may bear lte prîncipie we bave enunciated la view throtugb-
out, ltaI lt la desirable not te have thse run close t0 the hori-
zon ; va put the mattur maderateiy, because we shali see taI
tee beat base linoshbring uti toward8 Ibig, la otitor respects, un-

eiesrabie position but the cvii muet bc kept la vlev, andi, if
possible, avoide in itIs extremes in the selectian of stations.

As te RalIey's mctbod, lien, il lias been expiained that for
Ibis the entîre double observation, Ibsit is, 1 ngressand egress,
must tea madie from. the samne station, thse comparison of the
duiration of thse phenomenon being the meus employeti ta
obtain the olbject la view. It foliows, thens that stations munst
be tken wici appear on both the mapa wu bave given ; next,
lhey muet, frosa comparison, forai pairs, lhe meaiberâ o!
which mueI différ greatly in latitude; if posisible onu station
sitouid be laiton nuarer te palo preseateti towara the sut,
sncb liaI lia commencement of the transit may lie visible a
little hefore suniset, anti the nîgitt short eaoagit ta enailu thse
lermination of il; t be seen after sunset. 'Vhe 1874 tranil
may bc sait 1 laat oaiy abnut four hours Ivelve minutes o!
solar lime, consequ-.nîiy tho station vu ladicate, in spitu of
Its bengîheneti dursîtion, cannot bc ailoweti a nigitt o! as amis
as four houras; vhieli mans Ibat il muest bu near the esige of
tito region of perpetuai tisyligitt, vu may say within 30 deg. of
tbe sonîli paie. Nov the south polar continent being lthe
only landi thalt existe in tbi& latitude, the observatio.. would
bu made under great, difficultie, andi on thi8 occasion it bas
been decîtid eti uao make thse attempt.

la 1882, boîvever, alters viii not bu botter. unleas more
k-iowiedge o! the Southt Sens lias been arquirei se lthat thse
experiment of leaving observera ta bie frozen up, te live for
many menthes on thvur ovu resatîrces, aiay ho matie vîth a
goond prospect af lthe preservalian o! life.

Wue have explaineti boss an observer, ou it vo mna> eil
thie reverse aide of the polo, gels a leagtliened du.aioîî of
transit by fanding liaif la succession la thte positions of
maximum acccleration andi retardtiaion. Pro!casor Forbes in
bis paper gives the following as an Illustration: "lA persion,
standing suit secs a carrnage pass bet veen bins and s disitant
boude; the carrnage ivili take a certain lime te pasaute boeuse,
but if bu be aiseomoving, anud la tise saine direction vilsi te
carnage, the transit o! thse caTriage wiii lake longer, but if.te
move ia the opposite tiirecti',n la thc carriago lie transit wiii
taku a siiorter tInte. If, then, two persons bu seateti on osp-
pobste aides of a merry-go-raund, so tiat at tbe lime te car-
riage la passing, one observer la; maving with thse carrnage anti
thse othtr ln tbe opposite direction, Iben on,- observer viii see
lthe bines lengtbeneti and the other aborteneti. Now theworid
ta sncb a merrv-go-ront, consequunlly sace Venus moves la
a pelli apparenlly froia euta t0 weet, an observer on the ner

(jaatîary, 1874.
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aide of tho carth me'ts lier, and te hlm hier transit le 114~o bocauso obvlously the hieiglît of tho assis dcpends onj
shortened, wbîlc ono on the reverse aide of tho pnlb goes the Ydistance of tho attqtion front tho edge of our visible liemni.
wlth bier, and to hlm lier timc of transit ls proportionatoely sphere, and wo get, the boight of the sun nt a maximaim for
lcngthened. any partîcular lengtb of bise If the station !a actually on the

Tîtero le, howcver, te otbcr cause of variation ln duratUon lino of best parallax.
of transit te be taken linte, accoua;, amoly, the variation in The actuel stations chosen by Sir 0. B3. Airy are tho follow.
the lcugtlî of the chord dcscribed by the petit of Venus across lng: - Alexandria, Rodrigtiez, tho Sandwich 18eo', New i
the dise of tise surn. A southern position on the carth causes Zealand, and Kerguelen'& Island. Of thes,', Korgueoî'a
Veinus to bu seen furtiier north -say along V i lnstead of the Island, New Zenland, and Rotîrigeez will bm foinl ou both
lower lhue, la Fig 3 -and vice versa with a northern position imaps,aad may witness the entire transit. The two former,
con-equoatly, t'se 1874 being a nui liera transit, a station on If baanced hy somte northertî station, art- goo(l for liallev'i
the reverse side of the pole, althomîgl it secs the transit re- mothod, and flodriguez le of sorte use for lit. For Dolisiesg
tarded, sees Venus describe a cliord so miuec h ortened-Vi metbod, we have for ingrs tht, Sandwichls lies, cotipied with
being obviously shorter than !We felbow - t'htt the catira Kergueleni t.nd Ilodriguez ;and for egreas we have Alexandi la
durastion lnstead ofhlting lîîcrcased le lespened, and that by 8o couplcd with New &alanîi an(l Kerztuelen'b Itilant. 1It woulîid
riuels that thu differenco la time betweets transita seen at bc difficuit to pick fivo stations fidfllinz better fuînctions for
good stations chosen for IIalley's system, 18 actually greater this transit, as wa shahl sec by comîîarîng tdiode of foreign1

t snlaclculated for Uf82, alhlougii, then, the transit being Governmeuts with thom. France mnay probably have blar.
acrshe southern part of tue sun's disc, the two causeà net ques, St. Paul'#3, Sidney, Pekin anud Yokatiamna. of tiie, it

togotlier instead of la contradiction te each other, this le ho. înay bc acon thiat St. Paula, Sidn.ey, and 1 ekin may serve for
cause the path isl,î nearer the northera limb for 1874 than EaIley's method. Marquesas and St. Paul s are pretty good
the southern for 1882, conscquently the differenca lin bengtb for ingress but the egres% dces net setm ei cI ptovided for.
of the apparent patit le much greator. IVe notice this feature Sydney le, ava!'ablo for its acceleration ;but it sevras Btrailge
nsorely &1s a very peculiar one la thie pair of transits. A soutb that tbe French should not have pi opoed to go to Egypt or
polar station for llalley's e thod la desirable if it couid bo Syria fé: a rotiirleud egress station. America lias Tasmania,i
obtait-ed la both, thînugli it may tura out tobe impossible for New Zcahand, Kcrguelen'8 Island, Chlina, and tue SA7ndwichi
either.-certainly, witi our preent knowledge of the south Idland.-the hast onhy a Delisi station proper. Germauy as

ner, thon, lIaliey's nietlîod ledîlot carried ont. Nsvertheless, others. a egoeCia aaadpoal
ibere will ho a considerable difference la the time of duratioa The Russians may bc i!aid to, bave confincd thcmgelves to
observed from certain stations. For exaniple, New Zenanad the ciass of observations for whlclî tbîoy have apecial oppor- 1
and Kerguelen's Land, or even Tasmanies and the South of tunitios, that isto say, stations la Northern Asia, ucar chuina, i
Australia, will give a fair comparison witb stations la China., for Habbey's method, and Western Asta for egress rtard *ds by
Ail thiesù being seen la both mape, it le clear that the entire parallax. The aumber ofthuir stations le very great, ia fact
transit is visible from ail, and the différence a!tidelinthey bave betweea twcnty and thîrty small stations, perliaps.
sorte cases as nitcli as 80 deg. They will have the sua very low in most cases, and tlscir

If Dciislu'à mncthod, however, le ever to be turncd to accouat, work la wlater muet be very severe ; tiicy ccrtaîaly descrv
1874 is tue time; and tlîis method-wbicb had te hoe cmi. jthe thanks of other astronomical nations for fifing tip the
plçqycd cier tîte failure in obtaining double obsprvations la place they occupy. A telegraph lino s to give the longitude 1
1761-muay nouv get a foul trial. IVe have pointedl ont that totheni, snd tîtus savesomrai labour. 17lho Englîsh stations we1
for Delisle'd systemn we rcquiire onhy the tiiiugle observation of have mentioaed are thoso equipped antisent omit froua Green- 1
cither ingress or tgrese observtLd at paire of stations wbosc wicb, but la addition to these the Eugliàh observîstortes at
distance spart furnishbes a base lino te moasure frein, and that jMelbourne, Sydney, Indite, anti the Cape wvtll, it id htoped, do
the order of time aM whiclî the observation was made, coin- good work, being ail wehl phaced oxcept at the Cape. Tiiere
blned witb tue dillference in longitnde and the kuown rato of le8 te bu a special station, under Colonel Tonnant, cquipped
motion cf Venus, ftiruishes the menus of measuring front our for Indis, but thero bas been great dehay la its proparation,
base line. The object is thon to obtain snch stations that and absurd suggestions have made its compietion aow rather
either phenomenon-ingrose or egrcss-shouid bu seen at tIse a matter of difficubty.
two places at times différing froni one another as much as Lord Lindsay bas made up a v;onderfuhhy complote equip-
can bc caused by their respective positions on the earth. As mont for a privato expedition tes the Mîaîriti ad. Thîis he
expla-ned in our previnus article-, an ,ubserver at tho statieu meanstoconduet lsimself wîth the assistance of ble. Guli. He
corresponding as nearhy as posbiiîe to-or rather, brought has mode preparations for many snethods of observing and

Iopposite-tht. point on the circuraterence of the sua where recordtng the pienomsena accompanyiing the transits thiedetails

max.mum extent (Lide Fig. 1), and an observer nerr hie an- to us, which la net the casa.
tipodes secs it with the maximum retardation. Trie lino Tu corne to the actual observation of tho transit, we have
joîniag these two indicate8, the:refore, the beet direction along saidi that the moment of ingretis and egress are tise points to
whiciî to fix Delisle's stations for ingre8s, and if possible they notice; but in the case of tÀmilar phienoinena-for exaraplo,
should bc near the extremitiep. The path of Venus le showa the transits of Jupiter's satellites acrose the planet-it le by
atross both Fig. 1 un(*, Fig 2-~that le, lino on tIse eartb no moenas easy tes record the moments of contact accurately;
oppusite te ber appareut patŽ a..ross t ..n. In, Fig. 2 le mit ils always a mstter of dread that Venus transit observations
shown the point where i,he Icaves the surît from wbicli,again, Imight ho readerud vahuolese fromi a sîmihar difliieulty. Ureat
msay hu drawa a para1llaine te a point near the antipodes,L trouble bas been caused by diffurences la the mannor of re-
the extremities givingniaximum rotardation and acceberation cordingor observing previeus transits, thougs, thankît ta tho
respeitiv.lIv of the r'Ucmenon of egress. The actual south- labours of Mr. Stone the maze of dîfficubtuca bias been, ia a
cru endsî of tsjg iste are juet part th-, visible horizon la the great measure, unravelbed. With regard ta tise coming
two figures. The factor gîving the value of tho parabhîsx of tranbit, every means sbouhd hoe t.ken tes secure uniformity la
ny place depeode on the cosines of the arc of the great circbe the method of work followed hy cadi observer. 'i bo obser-
intercepted buttweea it"and the point giving maximum P..raI. vation of the externat contact wîll probabhy ho attemptedl hy
lax. This may not at onco sound intelligible, but If u.n ima Lord Lindsay and otbers, but the inturnai contact is, beyond
ginary linoebcodrawn conacting the two pointsgi7ing the max. ail question, the prindipai matter. The five cxpeditions sont
imuam parablax, it xviii bu seen that the Iuieca of thse base lino eut fromaGreenwich may bc said to bue .ery complutuhy equip-
msado availab.- by any station is ftund by dropplng a perpendi. ped, and la some instances they may ho called double tiationls,
cular froas that station on to thie; base lino, and that the avail- taking aimoaL, a double set of inustrtiments , the regulator

abice tu bandi h oiew aeje iewibeupeto ahsaincnitn faGi.eutraa
was Sir G. Airy's expression for it la bis papler on the a 4 la. telescope-mounted for carrying to a distance 80 as to
transits of 1874 and 1882, read beforo the Royal .Astrononsical get a second chance of seîng tIse transit, obtaiaîng tinse from
Society. thse main station-a transit instruments an altazimuth and a

l oiqr selection of stations, thon, for Delilees method, wo photoheliograpb, with their buts sud p.ers, busides slocks,
should, seek te bavu themn toç7prds, the extrtmlties of this buse chronomeuters, &c. 'fei woxk nsay bu seen tu corne under
lino, botb for ing.ese or egrese, and if possible nearby on tho two heads . (1> the position of the s3tation-i. o. is latitude
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and longitude-must tic obtained ivit1î accuracy ; (2) the
traitait must be ecurately recordeO both by artrotiomical ob-
servations and by pliotography. If la not difficult to obtain
the latitude, the local sidereal finie bei'ig got with tho tran-
Bits, the alîazimnutlis abotuld vasily dis,.jise of the question.
Tîne lo'agbtîde id o'>tained in different -.vays according ho the
oosition of tlîe station. At Alexandrina the Greenwichî finie
may bu telegraiîlied, and a comparison wbth the local sidereat
time will at once gîve tlic longitude, the diffuret.ce in timte
liaviîignerely 10 bu coiivertud into degre'es, minutes and de-
conds of arc. At Ito<lrigute7 aîîd tlic Sandwich islandi flie
'ongîtude wii bu obtained by transits o! tIme moun and inoon-
culmainating stars, and by observations of the moon's altitudle
wlîli the transit and ultazimutti respectively. We have falten
in o expressions flint are not clear te those whio have not
s.udied aslronomy. 'l'lie expianation is not diflict'it, liowever.
Suppose the n'oon te cross Greenwichi in a certain relative
pobition to a nt'ar star one niglît, and on the lollowing niglît
ho paisa ntarly three.quarterd of an lîour fîirtbier back, it is oh-
viuus Iliat sie lied <allen back tliree-quarters of ait liur in
lier appasrent journey round the world. Suppose then sie is
observed t0 transit at a stationi West of Greenwich, one quar-
ter of an imour bthind lier first recorded place at Greenwieh, it
follIowa tiie t his station iii one-tmird of the distance round tlime
woild, i. e. 120 deg. west longitude, and so in proportion for
any allier restilt. Tibsis li e principle on wbîcli the mocon
and raoon-cuiniinators are iised With the altazîmuh tlic
raton is observedl in otiier parts ofîlie sky, so thiat results can
buc obtained on niglits wlîcn she is nol seen to cross tIme
meredian, but the computation of the longitude b'îcomes
rallier a complicatedl lroccss. New Zealatnd and Kerguelenis
Island beîng fur front tle equator, it is better te record the
moon's place by lier motion lu azimuth tItan in altitude, thie
meo n skirting low, riear the horizon. Conseqiientîy, the
altazimuths furnislied for these two stations have special
attention given to the graduii;on and mens of reading of flic
ezimutît circle, whilit in tfiicIlîrce otiier inistruments is only
used incidentally, for settimg, &c.

0f the equatotials, tirce are olul, wcîl-known instruments,
flic others are new ones desigîîed andl made by Simms.
Alexandria bias the Lececqmîatoriai wihh whicli AdmiraI Smytli
did such good work and wliicîu it; described in bis celestial
cycle. Kergîieleii's Islandl lias the Corbett and the Sandwich
UIes the Naylor eqîlatorial 'rTue whoie o! lthe transits and
Aitazimnhhs are turned out by Sinis; thu workmanshilp of
these: il is bardiy necessary i0 say in exellenit. Tue 4 lu.
lelescopes are aiso 'ýinmma work. 'Thi pl.ptolcIliograptis are,
o! course, Dalmeyer's-they are mouintcd t quatoric.lly, being
an improved of ),Kew% instruntent. Thei dîîty o! the pihoto-
heliVritph on the transit expedîtion watt tic to lake a rapid
series of photograptis ot Venus during the transit, thus te-
cordiîîg ber actuel apparent ;iatli across tîte sun's dise at
stations wher, a large praportioti îtîe transît is visible. Ah
aIl stations as niany phoctograpîtis as possible, whic tbc plie-
nomenion of ing:-es8 or of e-gresa lasts, sbould bu obtaintied.
rThese phlograplis mill have to tic taketi by the litlip of
soute special arrtngement for givi ng lthe required speed, wtîîch
bas yet to bc arrîveil et. Jansen's mnethoul is pioîused, by
wnie-h otîhy a spot on lte plate is exposed large enough to
take in Venus and a little of the sun'd limb; the plato bcbng
turned tbrougli an angle la bts own plane after ec c xposure,
so as ho get a circie o! pliotograplis round the cdge of the
eun's dise, ébowing Venus' movemeant by ber position et cadi
short interval o! timte, say every two seconds.

The Government arrangements still wait completion on
certain detaile. The whole of lte solar eyc-pices and dou-
ble image amicrometers are not yet finitilscd, but regtiler
practîcu witm the double-image micrometer bas been com-
imeîceud by the oficers and ottier observera of thic expedi.
lion et Greenwich on tlic automaton transit dcscribLîd in a
prcvious nujuber.

Trhe prcz uf obserm'ing an entire transit with the double
iimage micromecter may bc described as folows:- Wlien the

pianet id about hlaio tue sun the two images arc brouglit,
as Fig. 4, the movuabie image bcîng brought into, contact
wth the fixcd one aioîîg the fine A, B, botta abovc artd bciowv

it repeatedly. Titis give the zero re:ad-ngoflthe micromecter,
as wIvel as tic apparent diamet o! Venus. 'ritia operation
may faut ei 3 lit or nine' minutt ~he commences tlie mec-
surement o! the cusps (vide Fig. 6), the Limes o! measurement
being carefnhly n2ited. 'lhu apex o! the cusp, or ovcrlapping

parts of the two Images is brought to internai contaut writli
the limb of thc sun. A litt'e reflectjon will shjow that titis
amouints to a measurement of the chord across Venus at
the points where its 11mb întcrsects that of the sun. Th'le
length ofthis chord dimainitihes in a rapidly incecasing rate,
and thus its meastireient becomnei more valuatile, and the
poiition it izidicates becomes affected in a less degrue by
errera in estimation each mowent up) to the ti me of conit .
Probaîbly five or six' minutes will buc ail the time avait itle
for this work. As Venus cornes close to internai contact tlie
double-image is brougit to a single one by setting the instrii-
men' at zero, and the moment of contact is obsurved, t1iat la,
the separation of the black drop or ligament.

The meaburement of the dibnsnct between the limbs of
Venus and thu sun cornes nlext (vide Fig. 6); the slidingina-
tien of the double image being ma-le to net a-oug the lin -A,
B, anci the moving image bicig brought on eca ide of the
fixed ont, until the planet moves fat oit to the dlise. As the
phenomenon of egress approacties, tîtu above operations are
rupealed iii reverse order, ttiat is to tzay, the observations (if
limbs, contact, and cuspa follow in succession.

KAY'S C0OIPOUND COLUMNS.

WVe illustrate on page 299, a Fytemn of comp )unîl irait
columast, introduced by Mr Jolin A KZay, of Saint Loi,
formerly of the Baltimore Bridge iompan y, B3altimore, Etnti
States, ilîo object o! wlîitl is t0 reduce coat by adopatsg
i.iiu)ple sLividard patterns and contiencona. Ilow tIii., ii ai.
lempted will be accut clearly froin th, illutrîitions, îvliiii
show the mode of coujîlîug the lengîths together, mid of
makinglhe cross gîrder aitichmenti. la tirce of tle detaLlied
figdres, wvrought-iron coupling plates are shiowiî aboce andi<
belon' the joint, to preserve the structure in case of btildi
fcactitre.* As will buc seen in the illustration, tiiese colutius
may bie formied of wrouglit and cest iron coibied, or tbis>
may bu of cash irori entirely.

Timr àliEsisip)piand Dominion Stearnsl'îp Comnpany (iic)
more popularly known a4 the "9 DomiLion ,int,," rîiIliiiig Ùro11
Li 'trpool tb Canada viii Belfist, have just alded the sevIeith
steamer to ils fi -et, b-aiong the titie ut the l)eniniion, Nvimtî
%w Il bu commanded by Capîtait) Ioucliette. Site miade ber trial
trili on the 3rd inst. Site lia,. bcer buil. by %fesers. Art libild
MI Millan and Soit, Dumbaî ton. le iesosa' -eiîi
345ft ; brendtlî, 38ft. ; depth, 32ft.; lier tonnaî.ge living .117
giosr, and 2031 net rt-giter. Sue lias four decks, one ofw ,elîc
i, tiron covt red wvith wood. The Dominioni is clissed 1lOa AI,
thie liigliest ut Li-îyd's; but flie is aictually iii strengîlii gre.ly
in (xcess of ttîe ruquireutits of titis claFs. Sie %%il[t ce -y
3600 tons weighît. Site has accommodation for 50 saloon alid
100)0 stecrage and interiacuiate passengers; and possesses vIr'
lofty 't.ween decks, which are) excet'dingiy n'elt li5;hted, ai
vciitîla'ed. Site lias fluti upper deck, tiniicuiiiburted wiîli
lîouses, affo)rditig ample promcnading since fur passeugi-rs. Un
thîs duck is a mýmoking iocre, hnandsomely fitted up, iidjoiiiin)g
the bar; and the room forming the entrance t0 the tioon is
debigncd as a lounge fur ladies. he caloon iii magnilictrii ly
decorated, the patteli beiîig in iiali, and the sub.statii
comforls of passengers are carefully atuditif. Cimolieus
accommodation is wisely provtdled for offier-, en.ineetrs, and
others, under thc deck aiidships, including bath oozii,, and
thc arc ais.) permanent hiospitaîu for emnigran)ts-at prudent
precaution happily rarcly needed. Tlite Dominion is fititti m11,i
conipound englues o! 400-liorse power nominal, or abolit 180t.
horie power effective, coîîstrîîcted by Messrs. J. Jatk, fi1,11e,
and Co., Victoria Works. 'l'ime Dominion, which was hying in
Huskisson Dock, ecared uurt-hiorily afterelcvetn o".ocls on the
3,d, the work bding very quick ly and t licieîitly doute intier
the supcrinteiidencu of the dock ofiJials ; and, nftkr rt-citvIr
a pilot on board, sue procceded about tun ruiles bvyoiid d ic
Nort'n-wcst Lightship, nieur te point Lynas. 'flicctigints
woskeul with great tteadines.s. Durirg tlie run blak to 1 irer-
pool the steamter's spccd wras lcsîed l'y flie niasured muile,
which site made ia six minutes foe7ty stcoîids itgait'it a fT
knot tidu, ttîc rievolutioîis of the cugines beiîîg ut the rate Of
58 a minute. Titis gave a sperd oh ab'out tlîîrtecn koots an2
t our. 'The wiîole trip -was cmînently 6atibf.ctury.-.niter.

(Jamnîiry, 1874.
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SCIENTIFIC NEWVS.

A PCZZLY, for horticulturistg lias bee.î forwarded by tlîc
French Bî..hop of Canton tu the Jirdins dAlemataiton iii Pari,,
in file thalle o-f a plant îvhi hl changes color titres: timaes a day.
'r i notlting remarkablc e tlî hurs of this vt-getable

clîsmeleon, but the rt gîilarily vithi %hich tho changes take
place is ext renicly CUriOUB.

Tris Soc-él d'Encouragement lias olYered the followviigr pri zes
for clîcînical dii'coverit's:-Be8t commeînrcial procesa for the
prepallnlion ef oxygcn gai', 2000 fr., 1874. Artificial, tir, am
tien -f tlie fatfy iîcidd or cf niattersalli. d tonvax, .1000 fr, 1874.
Disinfectiôii of gîts resiuei', 3000 fr, 1874. Liî,.infectio,î andi
promipt t lirification of scwage, )000 fr, 1875. Ink, not atfiuk-
iiîg iitallit. puas, 1000 fr, 18î5 Econoniical 1 rod',iction andi
application et ozone, 3000 fr., .875. Fixation of atrno-pli. ric
nîtiogen, eji lier as nits ie acid, ammon a, or <'yanogen, 2000 fr.,
1876. ;%rtificial production of gratphite, suitalîle fur tendi pen.
cile, 3000 fr., 1877. Artiic al preparation of a comîpact blitek
diiinnd, 3000 fr., 1877. lîîdustrial applicatiun of o-yetiatutid

ater, 2000 fr., 1878.

A R1MUASALE paper lias reccntly been coîîtributed to a
Geimait magazines, ly Prof. Mlohr, siotving îlot only iliat the
saps dot-s aot freeze in trees and plant s îvich ligre tlirough
haîid wint cri', but alto the reason why it does flot freezu. lie
i'ays tlint tholîgli it id; truce water, as ive generally st!e auti
tiuderbtnd it, tret zus at thîrty-two dg gruî.s, if (tocs flot idu su

wiîen its particles are finely dividuti. Tlropical planît, have
large ctdli, and theEc airc the ostes in wicf Ille sali fr î',.cs;
but fa plaidts witli very smtall cells in %fiiclîfie liquiti particles
are finely divided, therc is lio freezi: g of tRie liquids until
after the structure hit.s rccîivtti injîxy of tome *ort. 'Ili', it
true, lie i'ays, cf insects aud iiîsect pulue. Thi y neyer frecze;
but çut ti e alart, sooii aftur tilt lînîors soliify, aîîd on

tbawilg lifîi revives.

Tiir French are determineti to do tlî-ir best ini tlîe ne",
rapidly aippronclîing Traanit of Venus. They %'ill have sta.
tiens at Yokolamîî, Anî,trdam I-laiid, St. Paul iii tli Iiîfîaij
Ocean, Chee-foo, P--kin, Neoinea, Shanghai, Talieti, iliu Mac.
douaitd Islandst, ndf thli Mîrquesas. Pliotographîiig wvill
fori a principal ftature of the expeditioni', andinl order to
ilisare as far as pos-ible the succets; of this braach, a sinail
observatory lias beea erected at the Luxemubourg for the pur.
pt-e of experimeîfiig and ogreiug %spont the best precess of
ainîipîîlation in ordtrIco obtait photographs of the reqîîîsite
sit.li acy.

ly, flic Bulletin of the Cliemlical,~cc of Pais, tiierc is a
tir-cripti n o! at curicili proce-s for obtaiiiing culouing matter
front orizai.ic br (dues. Any vegetable iiiiitter-tuî as aw~~dubt,
bran, hînno-, tannin, îîlc, & .- is acteil on by sulphur andi
caut-tie botta in i fiîrnace. Suiplîjr ifteti lydînguî ii lîiberati
in large quantities:, anti the vegetablu sutistant c, vhîatev.-r it
mav lbc, is rentdrcd èoluble in itcr, f0 wlîiclî it iînparts a

btroag coinur, %arying %itîs the subtý,cc mîyi Tii,se
solutiion-; are eînluloycîl as dyes, %vlîiclî are fixeti by pasziiig
the fittiric tlîrougi boîiug bîchoniatu of posl.

Tusr followviag information will lie of intercst anti importance
tc tic posses-ors cf tir trers, cf vrhich tîtere are nîany Ini scot-
lanui. In the juice of tir trucs, bctveîîý theî iruet andi ti.e baik,

tfil te is a cryaîIalliac suibstanicc c.0l d conifetin. Titis la îiiîbat
cmt niisfs cal] a gluicoi-tlîat us, a suîbsmance wisicfi reailily
brcak i up i tu tiîpe s. gar, anti sulne otiier variable r-ubstant C.

l'litn thîls cm)nîlerin igt acteti ujiou by cxiii ziiîg ageicici, it i-
cas lY conivertti to, vailltin, or flic cliemical prtnciplu cf
vainilla. A fcw grains of tlili clierical priiiciplu is 8ulli iclît
te flaveur at least a doz. n ice pudding4. The juice of an
ordîiiinry sizuti tir troc countas enongli conîferie te ruakn* tire
--uinias xwortlî cf vanîlilin. Titis labt triumph of clîuiii.-try la
the rriult cf researclies matie in Dr. HoffmaV-is laburatory at

Beurlin, andS communicated inj a lutter whiîciî lias been Plact di
nt cuir dis osai liy a g -nthnîman iwho %vas formacrly profesisor of
clicmisiry in Ediebungli.

lu attiver te nunicrous inquirics, Nir. S. P. Sliarplet;, Nis-
saclilscttîs Statu as--ziycr, lias given in thu liit. n Journal tif
Chemiîiry a br.uf descriptîion of the proces of nickel plating

TUepet [itu i, ttill liefore site cutt2, anît ne ducibion liais bccn

.- eaclied in regard te it The double scîplîste of ni 'kel and
ammnoniuîm, -v dots is the fait flint Id gciîcrnhly oue, inav, non'
bu lbail iii commerce alntoit pure!. It lit litiiîîfâcttreti on a
largo i cale by Mir. Josepuh Whanrton, cf t anitei, N J., wlio
cont rois f him American nickel market. Cast nickt 1 plates for
anodes iaay btt obtaineti froms the saine Fourte, the anodes
alîould consitierably exceecl l 4ize the articles te lie covereti
wittî nickel. An', commetsî forun cf battery nî,'y bu uîted.
Tlîreu Dan Iel's or Smee's ceii', or tiro Btiîisc-i'-, cui eteti for
inten>ity, ivîi bie foui i te lie suflicieiît. The b;îttery pîower
inut tiot lie t0e îtrong, or the dejio.ited nickel %vill lie [dat k.
A r-trong solution cf Ille sulpite us matie and lîlacetî lu aîîy
suîitabie vsseli a glazeti étonewaro îlot iuîwt rý. vîry %vel 1 if
ilie articles Wte b covered aits emnail. Acros'sttie tnoîcf titis are
placed two heavy copper ivires, Io elle of wlîichiîlic artîdîls te
bu covcreti are bui-piticdle, to uIl Esthier file ittînti. 'l'lie %vire
leaduîîg from flic zic cf the battery must tht n bu cotîne(t te
wiflî tile %vire frontî irliel filc ar i us aure gstp iîîled, flic otîter
batt ry %vire beiîîg conîetvd %vith ,atiode. Ili eider te pre-
pare Ilie arti .les tor ccafing, tlîey - .j4t bu wcll cleaiit(I by lirgt
scrîîbbing themn with catit>tic todi. or potash, to reliove- aîy
grosse, aîîd ilie dipping tbcîn for ii iiî-taiit in aqua regiz anti
afterwards %vashing ihoroiiglîly %vitl %îatur, tkuiig c-re titat
hIe Land doc.. flot conte Iin conttact witli nny part cf Ilium.
Titis i-; acconîplisiiet by fasttning a flexible coppeur wire
around itlons, anti lanilling thons liy racan8 of fi. 'l'ie wirîî
scrvt -. afto-ratards tu suspend tht-n fi ttic bath. If the articles
are rua-.de cif itou, or steul. tlicy mue-t bu firat covercîl iiili a thife
coat of copper. Titis is best dois by tIi, cyaiiîite baîth, %n liieh
is prepart tiby dissolvîng preciluitatedioxidtie opper iii cyaijidc
cf potassitini. A coppc-r iblate in uscul a, ait anoude. After they
are removeti frein file u.ciiscr bath, tli.y mtit-t tic wasiud quick-
iy ivitlî %nttr anîl lacei ii flic nickel bâtftU if allowed to dry
or beconie- farailig.ti, the nictkel ivill nitt nliere. tGreat cart)
must lic vsedti hrough the wviolu procets tu keep ail grea.-e,
dccl, or ciir dût frem the auticles te lic covereul, or elèe tic
rcsnit wilt lie tînsati>fdctory. he wvliole c e is ellce of ii.u
most duiffiult ilint is u-etf ini tlîe iiitu, it beinig fat casier Io
gite, silvtr, or <opper an article huma tu ait kl- it; but if due
care Uce takten tlîu restîlîs wvifl amsply pis> for thbu trouble.

ANeTIF1a BALLOOS !xroTo.Ti faîlure cf aIl North Pl'oe
exîicliîtiorii tii dit-covcr th1e icret cf ts Arctic rtgîcns las
ïtimuluîteti flic Aferjiîlautic Soci, ty cf Pais tri ntiemnpt an
Arcfie bumloon ioyagu. Extravagant a- flie netimi isy appetar,
it is flot more extravaigant flîaî ltuf. 1Viýc's projct of cross-
ing the Atlantic Occan iLi a Ialien. Onte ativmuitngu cf art
ni al North Pl'oe voyage is thîe teilperaîtîrc of flie Arclie
regiens, wluich prevents ttîe est aple cf guis frot, thg- tfialloon te
sucfi al tegrue biat it i-; supiioseif te lie qui te fcaýiblej to con-
!ttuct a b.iloe %ilich %unît huit a tlîrce muoitlî's voyage.
Anotlieratt'aatage i ll e absence of tiarkness le the Nortlie:rn

regions. If the balîcon Ira-es iii the euiiiraer tfinie, flic sun
wili illumine tlîe lit-liens donîîîg the whli tnp. Tiiex, agaio,
Ille 1p rmaenîy in [lie direct 'mii cf tfie wiiiîlu arouîî file ru-

gi.îne cf theu Norili Poleî %roiilil bc aisother point ili favomîr cf
the triii tu titi Norh Ple river fliat acîcas tlîe Atiaitie. 'Tli
ziiz cf tlîe piro, oseti balicoîî idiitel at aboîîut 18,000 cubic
mnt trus. Il id calculateti tu carry tee meii, titrue iiiotiilis' puro-
vit-ions, apart front the ballait, a uineIî-r cf i. i-triîinits, an

atcli, andi n dr'ggiiig roîlu, %viriel ivill fouti tile grotînti
sheuiti the luailooti biuL [ce near te thic atli. An irg mions
-trtrigement Uns ait-e beca mai, te îîrt-î'e't Ilic balloîit frona
riýàS inglier tlîaî 800 metres, or abolit 2,500 fot t. Thli boit
cf flic Unficca 1" to lie lincti wîtlî sFIeephkiiit îund licati tl %iiii
laupi', se iliat evu if the tein1îcraturc siioclî faitl te 32 ticg.

lit loir zercsoicîtbidc(, it %viii bc 5 ttug. abovu 7z-o iai.i le. î%
vesaul is tu unir>' fli men, thîe baulouiî, anti flic i igreuuicnfs for
flic iîîantuuacf cru oi the xi. c-t.ay naount cf git- te about

îsceutcîntii ikegrte of latitudel. Tlîi, %will have a tnpl cf
about 300 miles Io the Noruth Polo fur file baloe te acc mn-

li- , anti tlle voyiîgt tire anti kik coultil bu maîde withîin
tîveni>' days. Evurytfibing, lîoiever, is te bic ptclînruti for a muil
filtre noittis' irîlu. The eruierhirise id exciting unosual in-
trst nînongst the scient ic meii of 1-uroîe, ant i l, ixicetti,
eau: of tlî ubtt %vontuiful suhemes ever coaceiveti by the
liuman nuitid.

A LAites number of scwfag machines are sent frein Canada
to Sootît Aintrica. Onec h.,u proposes te senti au Agent te
Lima.



THE CANADIAN PATENT OFFICE RECORD

j'

7

7
z

£

.1:1

IJanuary, iS74.



january, 1874.] AND M1HlCIIANICS' MAGAZINE. 303

'FIE ~IANFACURF OF I>LAslE OF P.XriUs



THE CANADIAN PATENT OFFICE RECORD

MEÇHANICs'MA ZIE

mONT1tEAIL, JANUAIIY, 1874.

ILLUSTRATIONS:
Serap bhcarIng niua.

chine................ 291
>lotiongalieie bridge,

Est span ........... 294
VIenne Exiiibli-,n,

view In the great
machitne hanli.......295

Transit of Venus......298
1cayla compound iroli

columns and con.
flexions.......299

LumberInéon ttc Sâus.
quehianna ........... 302

M.anufracture or plaster
orParis.............. 303

Tiiomp.sotàs ,nethod of
creme tion ........... 306

Gigantic ciatraryfrom
Logie Bay .......... 307

Wbeel cutting machine
et Vieune........... 310

Plan for rapid transit... 311
Barrett's apparatus for

bundling swaii bonts
et sen,................ 311

Publie batus axud vasu-
bouses............... 314

Public battus and wash-
bouses ............... 315

Device for fet-diag afnd
waterisig cattle Ir
cars.......318

Safely bell signal for
rallwas.............319

IlorJznîul Engine ... 319
?daporCliampiain canal

and Hudson River... 322

CONTEvNTS.
Scrap stenrlng nie-

chine nt Vienne...292
QýaIItatlve analybîs for

emateurs ........... 292

Machine roorn at Vienne
Exhiibition............... 293

Mfonoiigeltt bridge... 293
Empînyment of dynam-

ite In land carg ... 298
Transit o! Venus ..... 296
ICay'ts compouud cotias :30
New ,.teamsiiip -Dom.

mb,,81 .............. 300
ScientIile Ntws......... 301
Canaidient wo)ds ........ 304
(JIgaisie euttie Ish ......304
cremation ............... 305
Pla,.ter or Part ........... 305
Emeraid mines of Miuzo.. 307
Chinese progreus.......308
Lumbcring on the Sus.

quehaenna ...... ...... 308
RevIews ................. 309
wVater locomotive....309
Progress or tectinical due-

nulstry.................. 309
Wbieel.ctiting machine

at Vienne ........... .10I
Coggeslielt's rarud traàxit

sebeme.......1
Barret'sapaasfo

lowering boats.......2.S
Public batus ............. 312
Rlaliwity ra;ters ........ 13
Dominilon news .......... 310
WatLer supp>'. prevention

or waate ............... 310
Feedlug and watering

cattle In cars .......... 318
Steam fS, bora .......... 320
Safeîy bell signai for rail.

w>.ys................... 320
Horizontal englue....320
Action of ivater on tend

pipes.................... $20
Miucr4l iveaith. o! t.1e

north .................. 321
Proposcd Chamnpiain ship

canal................... 321

CANADIAN WOODS.

Canada bas often been called, and is nndoubtedly lookcd
upon ver>' mnch as, a tcoodea country. This la to a greet
extent truc, îvitness our vast exporte of lumber, our ivooden-
rail railroad, our ivoodea bouses and sidewelks, the saw-milla
on elmoat ever>' stream-.-almost the oaly piece of iron iu
whlcb je the saur. It je by no menus a bad thiog, tbis wood;
but do wre iake euougb, or the hast oi it? XVe are ]ed into
makiug these remarks by certain ;t2ms îvhlch have recenti>'
apptiared In the scientific and daily press. Some of these
passages force upon the mind the fact thet there are yet un-
developed in Canada, resources f.-r several flourlehiag branches
of ind istry. There ia a considerable treide done now in the
New Englanci states in the exportation o! cur-y-comb and
other bandies to, Birmingham. Now this trade would bu
eminent>' sui table te Canada. We have more and hetter iroodi.
uve bave cheapcr labonr, wureoaa aend tbe freigbt more chcaply,
Such an iudustry as tbis could not help flourisblag if il ivere
once eetabiirbed in such favourable localities as tbe Estera
TowiîEbipe or on the nortb shore o! the St. Lawrenuce aloag the
cdgo o! the Laurentian bille. Wood of fineat kîud for the
purpose is, especiall>' la tho latter localit>' inexhaustible,

manuel labour Io very chcap, oc, mucb ou0 that It gocs off ta'o
and three huadred miles la starch of work, and lutly watcr
ruffiulent to do the lathe work hunulreds ci times ovler is yun.
ning to waste in cvery river that tumble8 doive fromn the
Laurentides int the valley of the St. Luivrenco. It scomes aI
pity that for wvant of energy or from lack of knowing how to
usO what wuo bave such opportuoities sbould bu lbat. Tih0
brade ia bandceo m.fght be developed tuagreatcextunt. Handies
for loces, axeq, carpenters' tools, curry-combs and ether emil1
thinga of the kin 1 could bu turacd out In quantitlps to 8up>ly
the worid and at a price that would defy compelition. At
preÊent a traveller might go from blontreai to, Qu.-bec in ivinter
along the valley of the St. Lawrence and among the hisI
bordering it and sec no sign of productive industry. Far
back in the ivoods the lumberers are at work it is true, but
their laboure, must corne to an end at lest irben the plue suit-
ablo for exportation bas bcen exbausted. Such industry as we
bave mentioned îvould, however, change tbe face o! the country
and present 10, the travelcr's view scores of smail and large
mille turning oui, nlot crude material, 'but a matiufactured
article of universal demaad. It would bo necessary to pay
particular attention to turning ont a good article, and a ncat
one. The Aunericans are proverbial for the iiutuwe and
ligbtncss of their znanufactured articles, and if ive would con.
pete witb tbeau, even witb great advantages on our side, we
must be careful to supply patternis flot inferior to tlu;xs.

Another article of 8pecial demand now la wood suitable for
wcod eagraving. There ie a gre.at; scarcity 4~ this now in
Europe. Boxwood cannot bu pocnredinasulficiat quantities.
What is required is a wood sufficiently bard to btand printing
(roma and flot too, brittie. Experiments are bein,- made nouriv
with many differend kinds of woods but flot with much suctess.j
It May bc that we bave no wood tîlet could suit Ibis purpese,
but when onu remnemb2rs tbe larg-3 collection of different i
Canadian ivoods prepared for the great exhibition ia London
it see-ns highly probable that aming tbeni aIl there sboutd be
soine tbat suight bc adapted to this purpose. There is ao
doubt but that. no small reuvard ivill repay the labours of wbo.
ever may succcud lu producing wood suibabte for eagraviag
iii pioec large enough to, suit the trade.

Still another industry, the manufacture of paper (romt wood
pulp. Tbe arguments used in the previous case, the enormeus
quantity of raw material o! every description, the nuimited
water power, the cheapuese of labour, the proximity to a grand
outiet b>' the St. Lawrence,.-.all point to the valle>' of the
St. Lawrence as a loculity 'wbere sncb au indubtry should pay
if it paya anywhere in the world.

GIGA NTIC CUTTLE-FISR.

Our lartnumber coutained a short account of an encouater,
on tbc shores of Newfoindtaad, between some fiabermen and
an enormous cuttle-fish. Since that occurrence another of
these moasters, little inférior to, the former one asize, bas
been taken ia a berring net, by somte fishiermen, in Logic Bay,
near St John's. The immense arini of the creaturu were rend-
ered elmost poweriess by the (olds of the net, but sucb was ils
power tiiet the mca bad a se'-cre atruggle to capture i, and
iadeed could not do so unti tbo'y had ancceeded in scvcring
its bead (rom lis body. The entiru body o! thia moaster uval
brought to St. John's and pbotographed. An excel.'eat re- 1
production of the best pbotograph appearcd recently la tbe
Fitid, abowiag the anterlor portion wltb thue beak and ait the
arma. We produce this illustration on page 307. The body
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o! tibs specimen measures Bft. la length, with agirth o! ôft. ;
tho two longest tentacles 24ft. and the 8 shorter arme each
6ft.iu length. The formidable, horny, parrot-lke beak la the
size of a man's fist, and theosockets; of the promlner t eyea givo
adiamattrof 8 uches. Steps have beon talcen te preserve this
the first eut ire body of one o! thesa ocean monsters aver cap-
tured. Blany previeus attempte, however, have been made te
capture specimens of these creatures. A gigantlc calamary
was encountered by the French corvette Alec ton, between the
islands of Maduira sud Tenariffe. The monster was found
flusting at the surface of the wster about mld-day, Nov. 3Oth,
1861. It was attacl<ed with harponna aud with firc-arms,
neither of which made much impression on bheyielding flesh.
Ouae bail, however, bad a marked affect, the creaturci imme-
dintely on belug struck discharging a quautity o! foans mixed
with blond and giviug out a strong mu8ky odor, wbich was
plsinly perceptible ail cver tha sh*p. A noose waa at iength
ruade fast round the body of the fish, but whan a large portion
of the weight of the body began to tali on the rope the 8oftness
ct the flesh was such tbat the cord cut through it, snd thus
only the posterior part wae brought ou board. Tha remaluder
with the head and armes disappeared immedlstetly. TLhe
sttempt to capture this mnormous creature lasted durlng three
houts, tbis length o! tinie giviug opportnnity te M. Rudoîpha,
oua o! the officars, te make a sketch of the scene. The langth
of this calamary ws estimated by thosa on board the 4lecton
at about 30!t., o! which 18 or 20 balonged to thc body. It ia
supposed that these monsters; are by ne means rare in the deep
waters o! the ocean. UWhika wbales thay are net compelled
to risc te thc surface for air, snd their poiverful organs 0f sight
enable theni te sec aud avoid approaching shipa. The nature o!
their food bas net yet been deterniined, but on the oCher baud
tteisa evidence that they are theinselves au easy pray te tho
physeteridal, or toothed 'wbales, these latter huving beau fre-
queutly seau with armes o! cutle-fish, thirty and !orty feet iu
ieugth, depcnding frein thair niontha.

CREMATION.

Perhpps no single subjeet bas lately been so fully discussed
iu public jouruals as that of the disposai of the human body
vihen it bas served iRs purpose and becouae zomatbing wbich
nature ainst shall bu put away, but te which bhc minds o! thse
smrvivors dling as te bthc only remainiug part of au object o!
the dearest affection. The prescut systeux of hurli is oea te,
vis ch our mnoda have become accustoed aud fcom our read.
ing snd frein association ive have become accustomed te lok
upon tise place o! interment with certain feelings of grateful
sentiment. lb is uow preposeil lu tise intere&tja of surviving
humnrity te discontinue buis motbod, eFpecially iu the case of
urban population. It 18 fouud that ceinate, les are yearly ba-
couiing less remote from thse towus sud the affect of ihis la
mraktd upen tise rublic healtis. Many proposais; bave been
made te obviate ý qte o! affaire but the oua rnost generally
acccptcd as fmaible is that of crumibon, or buroing. ldny
ýcientific men in Eugland sud elýewhcre have advocated tiss
systeni, sud we illust.rate ou page ZOG tise method devised by
Sir Ileury Thompson, a ieading Englisis scientist, 10 affect tise
proposai1 resuit. Thse matter bias been bhorougisly dlscussed,
!ound practicable, sud aven adoptad te a certai citent. At
Zurich, lately, 2,000 persons formcd tharuselve; lnto an Asso-
ciation for thse promotion of tbis 8ysten and a society la stated
te have beau formed lu New York for tise saine purpos. Thse
chit! obstacle te oui change lanIbis matter liesln the sentiment

whicb bas bccn formed ln tho buman mmnd by habit coutlnucd
through countlesa ganerations, and It la quesiionable wvhotlicr
it 'will ever bc possiblo se to overconie this feeling that crema-
lion may occupy the plare 00w held by Intermcnt. It la
aygued tiat cremation 1s but bastening tbo slow combustion
which ise call dccay, f bat tho expense attendant on funerale
wl ho mucb lessened, abovo all that £omne chango l8 uecessary
ln a eanltaiy point of % lew. The ast argument Is the only one
of very great force, and there is no dcuying that cases of ,'low
poisoning, and of tho inducing of fevers 1ly ivater and air con-
taminatcd by the proximity of graveyards are of every.day oc-
currence. It is a question ihch rt mains te bc solv(d, wvhether
more atri3gOfl regulations concerning intermeuts, or crcmation,
or sorte other systera shall put a stop te this evii. As we
8tated above, however, it is. more thtan probablu that, except in
isolated cases, tha force of habit and of sentiment will prove
strouger than the most cogant and undenlable arguments of
science.

PLASTER OF PARIS.

Plaster of Paris, sE-cRlled frein Its having been firsit exten.
sively prepare.1 near Parle, is; the teran applcd to, ground and
calcincd gypsum. Gypsum is well kn-.wu in the furra of ais-
baster, and the uses; of plaster as a f&rtilizer aud for numerous
other purposes are ton wail known te, need description. Oit:l-
uary gypsqum ia a sulphate of lime and coutains, iu round num-
boes in 100 parts, 46ý of water, 32J of lime and 21 of watt r.
The commercial value of psaëter, as regarde the manufacture
of cements, &c , 18 derivel1 from the fact that when gypsum ia
heated to 212 0 Fah. it begins to, ]ose the wvalcr it contains, and
at 272 0 Fait. it parts with it entîrely. If it ba now wilh-
drawn from, the hf at aud powdered and mîxed with water it
combinps again witb the quantity of watt r it previourly held
sud again becomes solid. The largesasd btst depoîits o!gyp-
sura on this continent are found in N~ova Scuii and N4ew
Baunswick. These are extensîvely work-ed, the expert te the
United States amounting to over one hundr% d thnussnd toue
annually. Two of these quarries, one at Veutivo,lb, near
Windsor, N.S., and the other at Rutl-bore', N. B., snppty with
gypsuin the large plaster railla of ?desFsrs. Wotherspoon
Brothers, New York. We give on page 3031 illustr-ationms
o! these milis aud o! the processes employed. The illus-
trations are froin the Scieatfic Ameicaz. The crude gypsura
whicb, when btought t) the mii], is i n massela weighing froma
20 te, 100 Ibs. or ever, le broken up by the hammtr into pieces
rather 8maller than an ordinary paving Etone, and thrown by
the wotkman ini the cru.-her. This consias of au upright
shaft cxpaudiug btlow irnto heavy iron cogp, ivhich turn inuan
exterior iion seli, as seu in Fig 1. Tht atone ta ere raply
reduced t0 powder, but flot yet suffidcultly fine fur the calcin.
ing pinces. A pulley below cound(s the powdered ta terial,
by means o! cleats revolving in an suclined woodtn pipe,
termEd a conveyer, to the floor aboya. This style oi'conveyer
i8 used in fluur maillis, and is located on the i ft of the crusher
in the eugraving. Heme the crnshed plasteris fed by a hopper,
Ilke whtat, te a burr btone mii], %Yhich reducc.; it te, a flue
powder, ready for the calcining procue. Another convtytr,
similar to, the one describ$>d, caries t he fine raiw plaster Io a
blu at the top of the building, %vhcre it j8 delivered ln succes-
sive charges te bhe ketties. These, as shown in the Illustra-
tion ( Fig. 2), couElat of large cnet iron receptaccep, capable ot
holding 4 5 barrels aq a charge. They are set in bri* furnaces
and thuir bottoaxis are conttucted iu a pecullar monnrer and of
stout Itou, to wiîhsland the beat of an anthracitt-fire. Revolv-
ing stirrerp, almoet in contact wlth the bottoma a.nd aides, ara
kept in motion te, prtvent cakîng.

Caie aud skill are reluisite lu the calcination proces, bo
avt-id either over or under burn-ng. lf all thewater hadriven
off, the plaster will net hiarde so, rai idiy as that which has
been heakd so iuug as the tumultueus expul-flou o! vapeur
latsts; and if only haîf the coutalued water ha axpellhd, the
plaster will have entirely lost itz; power o! hardening wlth
water Properly calcined gypsum sems to reain one-fuurth
of its comblned water. Mhen the calciner jidges the proceas

Jsuary. 1874.]
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HEAD, WITH AWIS AND I L\T XCLE-", OIP GIGArrié, CAIAMRY eg'dlotet"lhes Ilarve.gi, S. Kent.)

(Froni Loggie Bay, Nevftunland )
te be complete, the caheincd plastcr is dirawvn out into a bin, the, cîîv.alds foutid in C'olumbia, Th1e lease expires shortiy,
where it is ronducted to the boit, whicli is a revolving cylin- and the Governinent think, they can got better ternis in tiîo
drical drum m~ade up of three djiferent finenesea of wvire cloth <iplen niarkot for a fresh contriiet, than by granting a renowal
set on an incline. Tlîo tinest sieve i first ,encountered, and tii the presclit 1atodr.The annual payinent now i;
then the inaterial falls upon tic otlîcrs iii turn. Dircctly below, 14 ,7uo dlols (.C3u0), for whlich the Govermcmnt boîind theun
COrresponding to the width of cach paîrticular liicess of the selves to proliibit tlie wot king of any other mines cxih'tiîig in
aleêve, atre bins which receive the calcincîl pla'iter of tlîree de- the territory of the Union.
grecsi of filienees, kuoii as Sulperfine, catn~and couiiiîîon Little, itherto, bas been knlovra rcspecting thp<se mines,
From tîjeso bins Uie article is rapîdly bovc1ed into barrels alttholigl by fat the, grcater qu:uîtity, and certaiîily tlîe fineit
ad packed for the trade. cineraids which are sold iii Eurýpe corne frein Nfuzo. The

jFrenchi coînpauy bas takieu preaution in concealing itu history
TUE MERLD INE QVand rrospects, lest more cîîterpriaiiug caLiitalibt, should czast nà
TIIEFMERLD lI'-ýZE OF UZGhuîîgry eye in its diruction and succesfuliy compcto against

Within four days' journey fioul Bogata, a Frenchi couipa'y i1iîe h ligIaeepie.Btle aetsCag
bas been oujoing a rnonopoly for the tast tee years of ail tic hI'~ir. r. Ilinicl, bas salît that, -9 tiotwvittistan(ling, the
cIncraids found in the neighbouring imines, and indeed oý ail expense of wvorkinze itç financial condition lijrý proî andI

A .. I. I
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viu may f.iirly assume t hat ils drcad o! foreiga conîpetitton le
no Itîc-igiiificant .ign ocf polrofitable chiarcter of ite opeiutione.

T'lî mines w- ru kaown a. d worked long hefore the dlsccv-
rry of Amerîca ansI thu coaqucst o! New Grnada by the
Sîîatîards. MVien on exi cilition arrivcd la that part of the
counatry, about 1553, f0 reduce the fribe Los Muzos lri the
Sa ni.si rule, tiieso Iadians werc found tfo ossese a litige
qîîanhîty of emeraidle. It i-, howi.ver, not easy f0 Fue how they
a'oi, d the aines ail thty hîad no toolis of iron. Il le snî'posed
that f le'y bail found the clones ia the id lif tlie nînuntat tor-
rents ifor il Fomnetiisa occurs ltat the wiater raine produce
gr- at land li'awhietî lay bare large veins of cîneraidï, the
Ctes la wlich are wsaed o,1t by fhe waters. But rcpott
spvake uiîftfasoîrably o! flie qutality o! fh, ge geme tlîey re-
semîble thiîje ii luh are stili founrl i i thu Indian banalt-places,
or in flie lakes itti îvhli thî'- Indians used 10 fhrow thoir
relies dîîning dtIi ir siruggle witlî the Spainiarîle Let, liowever,
thi lib- as it may, tIse aunes of Muzo ivero workcd soon atter
ftle arrivai of te bpasizards on a large soraIe, both la the open
air, and Iîy tan,~ of eutiberrancan gali rieý ; but about îhe
midîdle o! flic cigîitecath reiîtury, the mines were abandoncrl,
no crie kaows wliy. And il %vos not until the war ofindeliend-
ence atid flhe expulsi on of lte Spaniards Iliat workiug o ' era-
lions evere agenit rcsumed. T1'Ie mines were nafural fa aea

Iposession of by ftle liepublic, aend let out f0 individuele tend
conîpanies.

la 18414 a Columbian nameil Parie carried a I'trge qtianfity of
emera'ds te Eutrope ansI t he United Statues, many of which lie
sold for coapid' rablo prices. Rec died a rich man. Ia 1864
the Frenchi compaay alrcady named obtaincd a grant of thie

imines for ten years. The company le now in possession of
Muzo, wetre te works arc dirccted Iîy a French enginuer. la
lthe opinion off hie gentleman, ftle mouatains of Muzo are verv
ricl in la eianldr, te quantity hit.ierto ext racted being almost
inappreciable. 'rTe principal mine now ln work le pierced la
cve Y dirtc-ion by gali'ri-s made b>' the Spania:de Sinco
1825 it bas been -vorked la lte open air. An immense number
of gemns have been fouîad, ni'îny off tem of great value. After
flias mine shahl have been exhausled, wbicti wlll not be for
mtan>' yearp, not a titoutiaudill part of the ground containi'ng
ctrnraIds will have beei- to' e-led

'This consistes o! a cînain oaf troualainu, which exlen'l bé,yond
j Iuman I-iglss Abolit two days' journ-y front Muzo Ihere le
anollier mine calîed Licqiez, whiicb cea jît tboucee by the

Qîaiad, and le vident]) ve-ry rie-h. AIl tiis rounlt incltnd-
ing L-tiîî ez, bears traces (if lte presence o! the Spaniarde, and
as tlie ge-ological formation is te rame iii the vrhole n, ,,hbour-
hoed, it iq clear ltaI bue dar le f ir siistint Mefr these moita-
tâias evill be e'xhaun.à

'rTe moiîntiitis o! Muzo bt-long to the Iower formafion of
cliall. 'rTe î-mcîalds are founsi in two distant layers; the firsl
or uptîer one compoed o! a calcareous bitumen, bul hard and
compact Tîtese two layce are generally separaled fiera e-h
otiter by a uistinnc o! fromt Feveneen f0 lweaty-two yards, Ia
the tipper layer are fîtunsi the vein, whicb y-ie'ld the cineat ls
o! emeralds-lhaf la f0 Fa>', a numnber o! Ihest- geme mazsed
togut lier. But affîr one o!f these nerfs ftho vein disappenra,
boirg e-ross'-d by ofheri o! a sifi're-nt kiad, wbich rua ia a dit-

ifer-nI dire-tion to Ihose confalin-, tic emeraîds. TheFe laftter
Iveine are cailesi i ceaietros,"l frora fîteir 'sh>' colotîr; f bey are
generhIly horizontal, whiiu flic emeralsi veine are perpend-
icuiar. They ail rua from N. E te S WV. The veine o!f the

1 howcr loye'r are mort- regn'lar, and are followed for fifi>' f0 cul>'
yard-, aîîd even mr're. IlNefs"sI o! emeralda aire seldom founsi

1inl them, bat bte>' are more eosy o! extract ion. IVhen veine
of fluor sitar, weil crystalliscd, arc met wiîh, the umerald les aot
fer off; ihe presence o! rock crysf ai le allun a good aign. as
likcwise btat o! a prof ty pyramidal.shaped atone of the coor
of lione>'.

The mine o! Muzo is w rked botb by gahîcnice and la the
open air; the latter metliod, although more expeasive, is more
profitable, iii consequencu of flic great irregularit>' of the veine,
sehieît arc flics more easily goI nI. The emneraide aow extraclcd
are sent priccipahlly te Pairie, whcre lhcy areceut;i an operiation
whtcli cases t hem to ]ose amore or less cf tbeir weighb sud
itize, according t0 the degre o! crystallisabion and puitb>. Il
tg impossible to &tcermine île nuniber of carats atinuahy teken
frein the mines o! Muzo. The production ie ver>' varlabie,
dcpeuding upon thle number o! veia, wb:ch lL>' bu foand, and
fbelr riclinese. Whole montât; mn>' pars ivithout a single
emerald bcing Lunid "b51o 100,001â carats may> bc ptroduted in

a few daye. It le aiso impossible to fi& the tmean value of a
carat of emcrald, as when the ote le large and of a very da. k
colour and pcrfectly pure (whlth, latter condition ie extrcnivly
rare) It may be worked up to £20 a carat, whi'o stotes (If a
lght colour and friliof flawa, aend divideil into snîll fmgrîiî titil,
are flot worth 59. a carat. These are Ilicre crlled Il ,iorilue,
and have scarcely any value. There are no mene of ascertîîîn.
Ing the mua anua! qunntity of emertids wlich lins io'en
prcviouely or lo now procur(d. Thot je the company'e Ecetr,
wliicl iL takce care te preserve.

CILINESE PROGRESS.

.Accordlng to officiai despatches, great iraprovement le btciog
effected in many Cli i esc ports and citice. Thus xvilli rgrd
te the port cf Chinkiang, we learn that its gt ncral condiaý
le satisfactory. The marke of progrese as regarde mîîtefjaî
comfort throughonît tlie place are very coaspicuoîip. 'h
hotses8 are of a botter appetiranc., aend approacli more nearly.
fo the civilised: idea of eshat sucli domniciles otiglit te lit. ilhe
suburbe of Chinkîang are aliso ittcreiising rtepitly, especially in
fthe direct ion cf tlic British Coace sioen. Landl, in favouralle
situations, itl e staled, realiens as mu.zclî as 6 jl. an acre, und
even 8001. have bea knowa to bu refused. It le fuitlitr re-
marked that without the toisa farmhousee af rubstantial brick
continue to be buill; and replace the mud-plascreul retcd-ioctls
aI firet, erclcd by the cultivators on tlxeir retuirn to tht au-
cestral soul. From Shanghiai we alto get acevs as te rt ccnt in.
dications of advaacing eaterprise tliere. Telegraphic ivîres
aow Intersct the settlements la various directions, and a
echeme le aise under consideration for faciifating passe, ger-
traffie by meat of a tramway, fo b'ý laid bAtwecn tîte e,!ra
limite of the American setliement of Honkew anîl tite native
clty. A concession has, mer. over, been obfa'ncd for tac con.
struction of .s public roadw>ty, between Shatnghiai ant< Wiîuutg,
by a private companty of stiarebolders, who lime taken no
parlîcular pains ïx coaceal their inîtntion of eventually con.
verting the line inb a tram or railway for passengt r and
goods traffie. The Land Regulaf ions, a code whiclî lia' greiva
out of a series or mnodîficafîure'i made from fi 200 f0timci cî.
cucastances have rendered ii necessry duri tg ftle pabt thirtv
years, have lattcrly heca found defective, aend a recoinîieindalion has issaued fiera a public mneetin - of bue rat epayer, tuaIt
the whole code should bie reforîned. The consul at Stiatîglai
aiso allud. sl f0 fthu Chinese arsenal at Kao-Cliat g-Tiao, anl
important eàtablisbmerît, employing a number of fuitiga ar.
tificcre hnd about 1,300 natives. ConEidering t bat it las nl,
been in working order for about five ycars, a remarkable èfl.
ciency bas been attaineg,,i, the construction of vesstIs aend tile
manufacture o! arme and macliinery. The Chittese fJovera.
ment lias alto made great improvemeus in liglititi, and
buoying the approaclies te thb' port of Shangbai. Aiîongst
other imptovements, new bair-mai ka haeve been sncb ttîîitld ton
old once on tbe Yangîzse; a ncwî ligltthctuse, ivitt dioptrie
lighfq o f the fourili order, lias beca opeued at lVîîî,,îjg ; nidi
buov blas beca suba;titittei for a blookîtouse beacusi, waâlîd
away at the lentrance of lthe Yaugtzse. Thero are iiiauy coal-
minces i the district of Kelung, but the way tItiy are ivorlal
le; most primitive, Ia fîcut, il is sfatld that ilie Eo.calltd
mining le littIe more tli'n a ter ifcliing of thc surface in a few
places, the real coal-beds being left practically utitoucliicd. 'lU
vtantilation of lthe mines le luft bo itself, and iL la sat that 'lu
cîystemi of pumping out the water le emptoyed. Ftredamp >5
utiknown, but accidents frequently occur, ia consequ tics ef
the aide or roof falling in. 'The quality of the coal lias bren
favourably repart cd upon by computent engineers; iadeed, it
ie atated that Keiaxig coal, for bouseliold purposes, lia ri
superior. la China there le a great, disinclintition t0 utiîaîng
machinery in the wvorking of these minies, enterpîlse u,ýitg
greatly wanfing in thie reap2et.

LUMBERING ON THE SUSQUEHIANNA.

Our illubtration on page 302 represents a busy senne et raft
building u~n the Susquehanna river. Gangs of itt are bus)
at the differentoperabions of hsultng loge and pottirg tugethît
the rafts. Across tho sbreami aa Erie express train ruebei
along. The illustration is from Fra,ut Leslie, arid is a pattlY
falbhfui delineation of tomne intercEting points ln the 1irograi
of Amexicau meclinnicel induBttxy.

[Jalluary, 1871.
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REVIEIWS. PIZ00RESS 0F TECIINICAL CHEMISTIIY.

TUS TRCuLOLOîIS, Olt INDUSTIAL MONTULT, Pon, 1874.
The January number of titis standar, journal, lesued by the Amongat proofs of progress in the above department of op-.

Indnstrial Puiblicationi Company, 176 Broadway, New York, lbas plied scIiCu la the production of the Salitt of Potatssa. lt
reachcd us, and, am usa, It is fdlled witb valtiable and Inter. was long ago for.-told by (Jheialsts tflint tlic Salti; of Potassa
e,sting informition. l'ho table of contents glvesn li-tof nearly woud tai obtained directly from. the mainerai klngdom. ln.
tifly important article, not including moe cari ent Items of In- stead of indi-ectly througzh the nshe of terreaitrial vegetation,
fuemation, of whcbtliere are Bovetioreightcolumuns. 0f tbcsc *but the propbecy ws nlot fultllled untl' 1861, wvhen the coin-
articles nineteen arolllu8tratd, the illustrai ionse including two mercis! production of Potash f rtllizers aud Obloride of Pot-
fudl.pago eiigrviflgs, prireted in colori. In lnolcing ovcr Its assium began nt Str-safurt mino. The following year the mine
pages, one Io struck wuth the clearnesa and Eimpllcîty which of Ltopold&hall, in tlic Duchy of Anhalt, %vas opuned. The
characterize the descriptions of new machines ani proce8ss; deposît nt thesù place-8 consista o! beds of comm m saIt, ln-
the arnestness aud vigor af the editorials, a id the spiciness of tcrstratified with amail beds a! Carnalite, the hydrated double
theujwsltUins. Thoseo o urreaders wbo are interested li ln. Chloride o! Potassium and o! Magnetiium, and Xicserito, the
du8trial progress, ougbt by ail tacans to examine this periodi- hydrater! suiphate of Blagnesin.
cal, ivhich may Ibo obtained of sny nei agent, or direct front busde thedo are found Kaluite, the hydlrated double.siul-
the publidivrs. Lt la the cheap Bt In(l-strial journal îîublished photo o! Potassa and bingnesia, Chloridu 'of magnesium, and
in the l' ,ît<I1 States, tire subseription ratte being ouly $1 50 k5ylvine, the Chlorideof Potassium, the latter merely lu pocluet.
per year, or fifteen cents per singlu number, far a large, thirty- Exlsting dlstributcd throughout the depo-it are boracjte, acid
eiglit.page mnagazinle. borate ai maguiesia, chioride o! tr.agueriunî, tacbhydrito, the

hydrated double chtotide o! cilclum andi xngncî-ium ; auhy-
POPULATIxON AND INDUSTRIES or KNA-.qà.ExTnACT5 lioN THE drite, the anhydrous sitiphate of limi'-, and sutracanlto, the

ANNUAL REPORT OP TITE KANSAS STATE BOaARD OP' AGRuCUL- hydrated double sulpb ite o! soda and tnpguuesia; carnalite klt.
rac, pou 1873. By Alfred Gray, Secrctary aite and tscbhydrite coutain 6aui quantitica of bromides. Iu

1867 the yield o! pettsa as ts iu the mines vas 3,350,000
Judging from these extracts, wliich in theiuQelves forru a centrers,1 numbter o! laboratories 16 ; in 1872, the yieid hadt

largo pamphlet of 111 pages, the ariginal report must bc an risen te 10,284,1)00 centners, and tire nuibers of laboratories
bad inecascd tu 33. Eleven bundrcd minera and threc

exhaustive bine-book of great importance. The fiat extraet thousand luiborers were euîploy cd, sud th.) l opulation, auly
bas reference to the ceous o! the State, %vhich vis eatimated by two thou-aud severi hundred lu 1861, had become twclve
counting front four to six persons Io each vote for Goveruor at thousand.
the election ln 1872. The restilt is bolieved to ho rellable and .Regeneration of mangsuu-e is anotiier o! the, results o! the

of 10,63,shoiuga yarl pecenageofinventive talent of chemi-t.4 As is aiso flic production of
gives a population of6083 hwn erypret fkerotiene froua lignite, Thiefirstt rittempt mnade lu Gerniany to
gain for, three successive ycarit o! 22 54. Statlstical tables, re- di,til off the oleaginous proluu't" o! bituin ous coal resulted
lating to the agricultural products !ollow, sbowiug the uumbcr lu failure, but more rercutlj a stfikieut menasure o! succesa
o! acres under cultivition iu each townuship and the average of lias been realized to dIrive thc uîrodurts of Amecrican petroleumn
esch principal crop. Thon !ollows a report on 81]k culture as 'Dout o! the markets of the little Statt o! Saxo. and also out o!

those o! the Kitigdom of Saxony aud of a portion o! .&ustria.
conducted in Franklu Countycf that Stato. The nurnlerand Thuis succcq8 is ascribed to the employuiueu- o! cite variety of
value o! the live stock la each county 18 alite eEtimsated and con!l only, the lignite, aiid tire adaptatior of tlie proces.i to
suggebtive remarks on the subject are added. The report con- finrt varicty, iusteat' or, as foruicrly, euideavotiring to distil

talu, a~odirctins a itcaingseticras o otaiiugov-kt rosene front ail varieties iticluding bituminous t3chist, bo .,-
tais, týo drecion teinendng etler aîte btinig Gv.head, &c., in 6iunilar apparatus. Iudeed it wc aud secua that

crament landsansd coucludes with statements of busiucess, of but few o! tlue ligites prove profitable, an J thes -froua quite
public in et, t actcd 'luring the year by the ,,iou2 nu.l restricttd lucahties., The product m11y ho cstimdted a, 1,000,
road companies. centiWrs o! paraffiie, 300 000 cetierit o! keruice, aud 90,000

centnerit o! second quality paraffilne. The latter is used lu the
manufacture o! lubricatiug oils and illnmiualing gais, and ls

WATER LOCOMOTIVE. mixer! iith wsax sud stuariae ii caudle making. For the
ne purpiec the first qu.iliîy o! paraffine is used witliout ad.

This la a star" ng sud apparently absurd ides, but a French mrixture. Il la al'o employed: iust-md o! butter lu the bout
civil engineer , DI. A. Huet, advecatcs its postibility most sugsr proceiss, ead iuetcutd uf wvax lu the makîug o! chtldr n'a
strennously, sud, what is more, backs upt bis theory vrith mot tiilla, au 1 tu împr guation o! flic iw od o! matches.
recondite and loborious matheinatical demanstratîon. On.' Aitillcial madd r dye aise evideuces the import.ut sal.
may, however, prove almoat anytbung by figures, st) that auuy varices makiuîg lu teclinical chcuitry. Madrier, the coloung
Lmount o! theoretical demon-tration daes not advauce it maotter extractd froin the plant o! that namne, flic Rubie
materially to îractical acconiplitihm-nt. linctoria o! botaaiis, is largely produced la Geruuany sud

The id.'s is, bru fiy, thut it is ami-take for ships te have to Frauce, sud an idea of tlue total value o! the product .,uay per-
forci. their bulk ihrott fltcerater, mneeting thereby the large bsps be fuuud lu the fauct that in tic FreudaI canton o! Vau-
epposir-g surface o! water aud a slidiug friction over the wbo e cluse alone, madrier yields annually frout 7 to 8 millions o!
of thtir immerscd bur!ace. This, M. Huet froide, ii; ai great a thalers. The colour o! the cxtruit is due te alizarine, which
aiist.-ke as if we ture ta dis i ou..t: aur railway carnages front can bc obtained front il lu reel tilky crystals, and this sub-
their iw'uet:l aud drdg Iier, like bledges, along the rails, stance two German chemistit, Oraebo sud Liebermiaun, were

Hie boldly puts forth thb ihieory thtit ves8els should ho able to couvert luto anibracene, a bydrocarbon dt:riard froua
moulited un rolliutg drumý, that these drums sbould gi've pria. vas tar. B.-for(- the year 1868, lut wbich they madle this dis-
ceIly the power o! flotaton, sud fitbat hty thould b - drivent covu:rv hart expired, they taure abhle to reverse the exprriment
round as paddles to mnve the 8hip furward. IVu sbould iii Ibis and couvert authracenu into aluzarine. They thus became the
way bave a fioating i iomotîvi, mno,î,tcd on its suppor iug founder" a! a new industry, the mauufacture o! artifical aliza-
lvhtrls or reliera. The vo-sel would offer no resistance but a rne, wvbich, sinc, 1870, bai, su exteudud itself, that thure are
rolli1 nO.ee to motion, snd the whole of the atupported weigit t ro tuoit to twelve manufactories la Germauy, and partits; lu
o! th, hip, Nvoiiil ho used as use!îîl pressure te give adhesive Englaud sud Franco have begun the buisiness. lu 1872, the
frictu nal ciTenct ta tire rollers, Iu tbis way M. Huet affirma yield was 22,000 centrecra o! artifical alzar'uc paste, valuced at
ûtha a velucity equal heoaur trains migbt ho attained at sce, four millions of thalers. Oas tar coatis abuut 5 per cent, o!
This is ertaiisly a prodigious leap in advance. IVo have by no anîbhracene, sud fi, sufficiently ab,.nat ta furuuh, ail the
metans reachud Our lirit of ii.Veutaoa yetý at Any rate alizarine dended by the dye warks Although the naual

_______ __mdrinnler rcd still computes with the artificial, yet the competi-
tien caunot; last long, sud it is prob ible ftat u twa or three

LT is îuuiuured flint i-ich gold findings are being mnade on years the cultivation o! madrier 'rll ccaso.-Froxa tho 1>oly-

lAke WVinnipeg. Sevcral parties are ont prospecting. technic (Americati) BLuUetun.
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WHEEL-CUTTING MACHINE AT VIENNA. iwhicels, up, to 3 ft. 9 in. in diamecter for iron, and 5 ft. 6 in. foi
1wood, anîd of wvidths varying front ý in. to 10 ite

The illustration given above represents a wlicul dividing and TIh»e motion is transferred from the ovcrbead gear by meoW
cutting machine, wlich formed a part of the large colivetion of the two sinalt vertical pulicys to the hoi izontal tope puIIel
of tools exhibited at Vienna by the Clienmnitzer Werklzelig- oni the machine, -which drives, by means of spur wiicels, tte
,naschinen Fabrik, 'forivrly -Joli ' 7imîneimann, of Chieniiiiii. s;,iîîdle carrying the cutter. This spindle is fixed to a slide,
Tinis machine is adapted for etittilig Wood patterrus, as wehl as willah is nioved hîorimiotally, but only in one direction, bl
Wo the Softer inetals, sticl as brass, zinc, tin, &c., ini wii nicans of the geaiing iii connexion witb a screw spindle,whibiS

case a cutting tooth is used, whilst the cutting and shîaping of the 81ide lias to bu inoved back by band after.thc wheels har
cast and wrought-iron ivnecti is effected lîy meayis of a rose bren put out of gent.
cutter. lJnth these tojIs are provided with the mae bine, 'l'le whieul tu bui clit or divided, is fastened tothe discshowD
iwllichi is - jabie of utmuýg adi , assi.., of SPur, buvel, 11-1] tA.... in the c....gravmng; on the h.hait o! Ibir, die i8 mountpd ait thd

[JalltIRrY. Iý74.
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iother end the large spur whcl, wbich geara Intel an ondiels PUBLIC JJATHS.
screw sliding upon a shaft ?iinnlng aiongsi<Ic thc licd of the
manchine. One of the handies show» on tiro rightjîand aide 1 The 10W <leath rate ot flic enornions city of London fa one of
or the machine lq tirer! for turning thbi; slîaft, and by difffrent- the mort fInteresting facts in modern 'civntif1c and niedicat
]y arranging the change wheels on th. ltft-hand aide of the experlence. Ono of the secrets of this aisf actory condition of
machine, any desfired pitch may bc obtained. The second thingo wii lie explained f0 a certain citent b>' our illustra.
handie on tlire right.halnd aide of the machine ia used for work- r tions on pages 314 and M1 They reproent the public baths
îng a scrcw by nmens of wllehi tii. whiîoc tool-holder ca» bc and wash-houiies rerently t'rected fvr flic pati..li of l'addiîîgî.n,
mnovc;I forward and backward diiring flic c peration of cutting ani are d1.Escribcd asg follows by the Rujider, Io wlîlch intureot.
scrcw wlhcels. ing journal we are indebteui for our illustratiouts.

True keyuîotc of tile deFign sa the position of flhc mcn's tirsi.
ANOTI-ER IIAPID TRANSIT SCEME. clas swim ,iug.bath. As it is the largest and mort important

of the varions departments. i o which tire ert blilîment is
À niechanic of Bridgeport, Con» , Mr. E A. Coggesbali, Pr': d[vidocd, it occupiea, Fo to speak, the place of lîotio'îr,-tt

poqes an elevated rapld traneit frailway for the clty. Ris Plani centre of the site,-tlîc otiier buildings being groupe il in respt 
,which wc flin-trate on page 311, la fo oCcupy about cl>ht feet ta the samnc in sucli position i as their relative inil:ortance and
of one side of a street witlî two cievâted traneku, supported on uses would suggest.
two rows of ornatncritai wrotight-iron columna, the outbide row This bath la 90 ft. long by 40 fi. %vide, and syf .1 hiold, wlien
f0 stand eiglit feet from flic curb. The uppcr track is tu, be for filed, 100,000 gallons of water. It will bc provxuled with tifty
steani-car., înd threc teet belniç lie i opot-ei a track for liorre. boxes for batlets, and will have a >pri. g.boarl at its enutt in
cars c:îrryîng way pàcs' ngers. Ali the cars are f0 ru» up one end, and an ornemenîtal foutntain nt its otimer extremit>'.
street and clown nother, a block spart. :houiti it bie neces- 1The mnen's Fecond and third class s-vinmr.iiitg-bzeths are placced
sary to ]lavc an up aud down frak on eaeh avenue ho would l In the rtar of flic first-class sw.imn.ing.btli, end tu, en'!, ;ed
occuupy ciglit févt more of fire treet, witit anotmer row ofi are ecd 70 ft. lng by 30 ft. %vide., provitud wtth furty bexv'.
colunn, as but fore dcscribi (1, anci consfrict double frscks, ru» frbthp
ning ail cars on one track the samne wsy, tbus nvoiding tlic Thie ladies' *;wimming-batl lx a 45 fI. long bv 30 ft. wide, and
posmibility of collisions. is fitted up with a dozeii drcrsing-boxtes. Each clssuoflballirs 16

lie would have a station nt one corner of ever>' block for tho provided wilm a separatu waiting-rooni, %vitl thc nec sstry
way pnssî-ngerg, and one for file tlîrough line at ever>' six water-closet and other accommodation. Tue %vitale uf tilt
blocket-~he depotsl on the tfîrough being one stor>' higher than swimmingbatms are liihted froin the roof.
f hlop'- of the wvsy line, whicb will bo k-uspended from the sfruc- 'fTic private bath, are in rqîmar- con.partmnents; madie of

iir", anti no obstruction o! the sidewalk except nt the foot of 0lat,, flite first cirs bri g 7ý ft long bv 6 IL. wide; ie c scmu
1the -taiircasu'. Passtrngers cosuld aliit at the stations of flhc csass being 6 ft. Fquiare It la p) oposL'd to enatnel tilt tulate
through lune, deçcend Io flic wvay suition below, and fakoe fhlic partitionz dividing thec fîrst..class bathiq, but slimpl>' (o oit tlute

Jway-car Io an>' point ilic>' nay wirli to stop at. If>' laving cf the second ciras. 'fli first-cîsas batils will bu &- aile of
c onrtiinuons ailr with liard ruliber between (hema and thuir porc. iliin the second of copcr japanned.
benring--, ail noise vould be obviated,Vd he trains wouid nin Tïhe waslihouse ls 75 It. long l'y 40 ft. sud, îbdivided juta
coinparativt y quiet. Thc way-cars -wouid bo abolit twelvo groups of compartmenfs, a'uf immedistely .udjoining are tîte
lett above flic suret t, and suspendcd from filc lower track, tlie ironiug-room and hou se laundry. A rc'.idence! for rte eumgitiuetr

Imotive-power bcing place l dirctly on tîme top of the car and in ()large and a smitli's shop are alëo provided. It shoul I bu
rworking on flic sane princilîleas an ordinarY locomotive, thug noted] that proi ision hag been miade to enable flic engiiieur and
etiabling tue cars to bu propt-ltd citiier way.-rite k Leslie. other <Ificials o proreed froin the front to the ruir of tlic

establishiment wiuhout going into flic open air.
i CA'TAN IARRTT' APPRATS F11 ANDING The firstf. «Gr is devoted to a board-room, clerks cilice, aînd

SMALLI IfRFT' A'f SATIT FOREA.DI scîperintendent's apartmcents and tlic rooma on flic second floorSNIAL BOAS ATSEA.wilI bie si-eul as bed-room", ori>'.
Thîe difficulty atteuding the lowcring and detaclîing o! bats; Tire style cf architecture adopted la Italian, thi.' n aferials
ia ea-way, tend the dai-ger of the sua striking iheni on the emî.loyed in tire frunt eluvation bting white Suffolk bricks aind

roit-jo o! tue ship, esîls for an apparatus whie. lu, at a moûment's lortiand atone.
notice, an1 fret: tilt; boat f ore it tackicF, and permit it fu io '7he total expenc of the erection fa in tlic neigmbourhooul cf
!.liuved off. Tu comsrivance hucre describud ivas iuvented by $100,000.
Cisptain Edward Bariett, willa commninded tlîe U. S. steamer 'Ibere is.miîcb need for something of tliia kind in our tan-
Tuconderega di.rîng the rccent naval manoeuvres at Ktey West adia» cities, wvlose deatîs rate would undoubtedîly bc sensibly
A min attends flle lever, antI at Ille liroper time throws (t affected b>' the opeuiug o! public bath-. Dîuring our long
bîatk, loosening and detacbing file boita. wii»ter,when the body la covered up by muttitiuonc .s wrspper.

A breattr dilhcu'lty lit fliat of utiscling or hookin.g on boats the far greater part of the population lîve iii haoses unprovifed
ia bea, wuy. T1hut; far ouI>' one uyeteni bIst bec» Làm opera- with baths, tnd so the ticudations o! trie body remaun a liolîhc

flouî, tliat of a linok iittaclmcd to the straps of the block. Tuc cause ùt fî,vers aud b>' no menus a bindrauce to tile saprend of
uew sim0l u t-ied is tbe application o! a cek stopper tci the anualpox aud other infections disea,es.
lower biock-a stopper whit l permifs flic men detailed to
lmu<k tlic faila te dIo so nt ieiýuire, andf to clap flice chai» at the ____________

right. mnut nt ; tii -t i2z, wliciu tlic sea tlîrows up tlic boat and
pî.mniits ii, dumuin te bu 8!toitnc in 'l'ie dt-taching proccis
reutluuirtc uneu utaî, uit Ille attachiîîg two. Tilt- following de-I ALL thbe palper u6ed f0 print tbe United States national
bueitw- ourr ilium traf mn -- A, Attacltug boltW; B3, (ilaspa, kept Icîirrue. on is sai f t0 bc made in tice Gien Milis, near %Ve>t-
in platu by tri bais "'--'(lt tlee i t. B lrwn-baîk tehiuetir, iîîlau'lIphia, by a tixty-two-inch Fourdrinier machinue.

rli (le- "er (1) flic boîts; (A) are de tache c. The lower block 1 'l'bc prtincipRl peculiarify is fhantshort piecso! r-u silk tlirend
(E) of fllc fafi lias aî clmsbi) (F) Atticled to iL; flc Chain (G) re mix d %vithi flic pulp, and it Ma poured on tlue wre cloth
muils tliroitgl an %.p:niusg o! the ula'.ps (F).-'rank Le.die. without going throuigh asieve, as (luis would retain flie ilurcads

Ntxt frein a sepanuxte confrivance worl<ed in a vez>' peculiar
unner, a alîower o! allart blmîe-silk tlireads falla in itsipsonOf

Ax extensive deposit, of lutmatitc iran ore li-sbeen discover- the' par)er while il la in the procées of formation. Ont ie
cd on flic bl tiiks of Boîton's Cr, t k, Bathuirst, by Mr George o! tb. pape-r bu ftent cuve red with blue lincs, forrned lly tlue
M titchiell, o! Pertît, wlîo in prospecting for minerais u.t'ne làii, fîilk i hreud and titis if; tiu'cm for the front o! flhe green-
semu s tbis tieasume, là <Id nl up f0 Mlis froîn the praying eyes o! banck, on wîi, Ji theseth, eadsare di tinctI>' visible, conferun to
mankind. Tire deposit la appsrently Inexhaustible, asd fie tbc iïanner in wlsili tht>' were imuperficiahi>' disfriltell,
ore contaimus a ver>' large pcrcentagc o! pure iron. b1r. Iiiotwitlistnndiig Ilie> are elieiy cnoîugh cmoudîed in tilt

IMitchel, hit; ing mnt once opencd up -uccesul nrgotintions te.fuire of uIle puip'r 'l'h' peculiarity (.f tlis machine us te
for the 1. use cf flic property, ]las now several me» cmployed mrke al pallertso î'eculigr &a t bch practically impossible to
in gtting out ore, wlîich wîil lie sbipped te the American i iitate; and tbis i8 iei or the principal guarantees ag-linst

î warktt. 1 log. î>' in tle posi>estion o! tire Goverument.1



inntutry, 1874.1 AND MEOHANICS* MAGAZINE.

ItAILWAY MATTERS îîew roade genrierlly, fulîl of his and! lîollow; buit (lie rails
wure frcsit sud sounul and male of steul. No) accidet cl itd,

NI, virTof nt ILissF's han nrrived in B3ombay on a tout of ln., but the P"nure fouid out. how inolte gruiid andi loftY
qttiry rî'Fi'cling fle ut trland rahlway tu ladia, ivlich bu~ ttuînblitig' could bu liad wîtlîoiî charge on a îîew roii ie ail
bccu tindertaken by blis father. express train at uti8lackencd specd An Eîiglîslètiu ile-u iii-

evitable Engliriiintt always braughit in to give flic point tu
'lris Iîllinois Lcgiglattire lias pascîl a law mnaking uirunken. un1 Ainerican otory> gettiuîg out oif the ti.îîî lit oîîc util, ii. als

ness lisi the part of r.iilroa'I Offliias during flic lîonrs of cm- for welter, goiiàg forward, akul the elîgisi:.,ii% t r, - Wher, ii.-
ploynr.ent a crimninal offérico. wu? V' Dosi't ktnow ; tever wa4 lîc btiore 1' 1Wlîere are ive

goiug V 'New York.,"
Till; extent of ncwv tailroad opetied lasi year in tb'- Iaited

st~e ea ,9 nlt sctp'd witli 7,340 neiles in 1872. Ni:w YORK~ l!AILHOA) ýilONAb OïnICI; -Th l ignl ul OiCe la al
r, lic total levguli of line in operation in the United States nI lijtte room tilte ftorîhlerut eilie of flte uItiluit, aii,tDfI
flic t los, of 1873 was 71.969 inil s. The fol]owir.g States 'lave abuve the pavuentî. It i., rett ~JIuy at uîarroîv passage wîiy
00 nu i -ate 1n1)iw.Igl ( f 5,000 nii.'es of rai ronl fil olluratiout f-rom the west bide, andîî wn ogein t3o leettg

6tttlf 530 indlu- ; Nw York, 5,417 miles, and i'ennsyl. wîî1i' mnade Jolie& go ie i n oi gl st uil 01 surpris%. il
vaniui, 5,72.1 uili:8. ing down lthe depul tiiere wns a apnee of milole ta OOutfi. ( x.

lent by 2Ouft. breadili, cuverctl aigitis irîtt roui andI lîglîleti
BAnss, RE>uTER writes to contradict the statemu.ust rýcently frott lte toi). Traiî., of tars Wlire eîumutîig anti gîuuug iiice'5

iltade tîttouglilîe puiiiic îit'slt the Ptrbiiîu Rtilway vote- sîîntly, but glo cous.oiî wuîs iercetîible, anîd et'î1 t itiaig, ils
ls tort lîîtd bucti iîuînîîil(. lie states IltI initier Article 8 af gny frieîîd 8aid, Il wtt un bite cl .uk ''lit ru tue IWno

liii- cl.uivrsioîî le.- ts i,îuîd tu uomic'netce flic railway workc operatorm iii service hure, relivving eacli ollier îlnitig et tour
writmn tficien înoîîtls frein the ijate of ils signtature, Ita Le- oc f duly %illtitl..d front 5 le.în. to t t aI. niglt, thuîr nu>o-
furce lie 25th (Jelober fiî't auît ii point <il fâct by îh'it lime lionq beinig regulated by a iige iînul eustlyecluck. 'lie gentle.
îîearly two in les <if î*aitteorku lind bieue comrpiuted, and man ii charge reieivedl us ver>' politely, but belure teu lad
t:vt:uy-live tuiles if te route sycru surveyed. lîardiy tiîauked himn ti heard lthe 8îlliru antd rlipid ring ut il

bell ovcrlitad. It was market]I Ninty.sixllî ho Seeutiby-litIli
llot a iajîroal1 openihug up a ncit coutntry c'renteq business street " I You htv," baid tlie upLrtlur, -' thîc il; et traite ttiii-

fi)- itlf is uleuttontsraledl very reinarkably Inii ofil a înisties ing ini, and .' waîîte to kilo%% if te lire' ru'tdy for il.' . itt
auî.uIliptiO3 iuîg the message uf flic uovtrrnor of lieu ftrritory ot liow dluas il. rinîg tint Ijs.11i ' haid joie 1utti By,
boulurýti. A t-ontjiari,,un oif the UiiIteul btates cendus of 1870 %vas the reply. -l'uts t8 luI olit i p utt ttlàiii îurk.s liku a
%%elleiflic t rriturtial t-iiuiî of 1873 shows Iliat bu'iweeîî Ilîse chnrm.'' lu at futîitttsiui, r bil laniug. Il ti iVt.4 mi k( ut

),r aIil flic cotîtîtite, on lieu linc ;if the Denver and Rio 1 Sixty-l'îrht lu Fili)-sixl btruutt.'' -, frlc train lo rup)or.t
.i-iti.e have ,.ithur trebludl or quadrujileîl iua.'u.' wcalti it;elf again," aîîid the oiito-r, -ani tIti. r,gîuuvd litc ttiier

atl i opulatioon tu prepare for it sur to sigunal il tu tloI). ' lie tluli' d a tele-
graphie muaehinie, atd lieu sîiid, l 'This tlîruws utiltIl signaîl

.\îTTtnEOr INtL~AYS A Miiea papr ans Uîî el coule ii, anid Bute Lttougi Ili a f'w tnilintc; the traite tir-
ALTTVD OFRIVAS-AMexcanpapr sys hattherivcd. Ont; îunîlred anil fort>' Irîllîs lîîîtve toit dtpart iii at

igbt~ls loilît ii flic wtrlil wthere railroadi ate îuw inî opera- day, includint !ie Central Hludsoni. ti liarleni, asi,1 Ncte
i litn id atAiizaco, oit flie Vernt Cruz and %Ie\ico Raiaagy 7,478 îîav nIl aîîd liete fle signial tervice is unu' ut iitîsii
frit aîboieu flte level of lite! sua. 'Vlice next ltiglie>t is on flte activity. 'rTe uperator titei ini orguetiln litaItt cahitoi le 8
Ceiltiil l'acitie, in lthe Nevada range, 7,11!l ficet ttove flie level fout sîarting beîld of differcul, kt'y.',, aIl of wlîuel wure rmoi; by
of file tMii. 'lite liîird is at Arequipa, an imprortant city it hlm b>' tnuaus uft li.Iricily. 'Ilrc ttutrlt1 puîicsetg, r titii
1) ru, -7,000 feet above flie levul of lthe sua; and, tindci, tie anti une or''dont lte( cars lis twon als etRtiîtuti. Ion Ye s'
ePcitvitd<t tcliJa u>i lista lutiewT at te bc conte 'anisa said lie, Il tii htila wbîel lias just coulic Ili. 'l'lic Jtttscigui'5

exec 1400 fta albie liet lti tue fica. cetcp!iG are gone, and 1 wantI to know if tflic baggage Utî tîkui out."
Luzo, 4,tiOfét aov flc eve o th it-a le touclîud a stop) andi gang at bell, as lie saiti, u0uft.tittî.

In a moment a bull ovcrlieiid struck twiee. IlB îggiîge; is out,"
A ec.l'S set'ks for iuicorjuoratioî, %ville power ho ciostruelt bu said, Il lliternvidu bu woti!d have btrilukolue i- , A ould

a file Ir( n lit e Georgii Bay at or uear lthe moutlî of Freuch have wv.îittvui. 1 muost ord'r the lîdun oeil. Do )-uil bue: it
lter 10 a poinlîlvsar the eouth-eat si lure of Lake Nipîsoiîîg, iouuinotiv# ui..tliad ? Weil, uow, lieu ut tuou. 1l tu oulauti

%%ulle 1 uwt.rs (f txtt ntin to the tiuthiward, tu coiînes-t wîiih a aluoi), aîîd 1 seluw th,, lutter Z ti)lit)lu>d lit ît niiiduv ii at bide
tlt r;iulWay s>'stti (if Ontlario, tLnd lu the u.'aàtieard to cuniiul builduing. I l III jiea a bLl iiig aiso," oîttd the olierlîlur. 'lie
%,ie lthe rîtii'as o f flie (Jtaa vailey. 'lie tîpitl block laorngine husky 1 Jown aittîtijtcid lu the ,rnjt> trit&i auîd lthe
fixii it oîîe million dlhar:, wi hi puver lu incrtîse theuaount. Z dii'ajpearud. -1 1 hail uw buItit lit, oeil, ' 2id lieu
Il is proviuiedtienut lthe s~iay bilait be comniticd witiiin ive olierdlor, as lic ltulieti îiiithl blui, tutid tiu tult trajetî ii

I > ars, aild coniplleui wîtlii ten yeard froîn flic pasâing of the once inoveti forard aund UIt lteu btation. 'l lie lulîuîab X l' Z,
Att. 1 inay aid pare utueticali y, debiginlu lthe lu:oiiài .iiî of flic

llarleuin, Hludson River, anJ Nuw Hlaven Ro.id 1 «vid are flie
Tit Siock/îolder gîves the following account of the fir6t trip siguais to back dowrî anti euiîiuct wîih Iraiti. Il 1 aile u0w

malle by an exptress train over lthe ncwly-olIencd CaLada about to k3eni out a passenger traini," coîîtîîued l ie o;ieraior,
Soufflerie rond: "lTwo or I.lree weeks ago, wilen the train eta haif Itour ago 1 sîruck twice lu ,'nlthe Jours and lut fige

knuown as lthe Chilcago express on lthe New York Centrai roati passeugers îiasb fron lthe sîîtiîîg.ro in u tu te cais .N w 1
liad mnade 8omne tity-live miles frum Detroit lowards Ibis shiah souge clobe thaI very door, beut tiret 1 muht stop> chli -,îg
tîîy ou lte tirent %Westuru Ihîuway of Canada, word callue by (baggage.' A outil knob) was touctled b)y bie, linger. 1- Nov,"

tell grapii titat a suddeit flood hiad carried away certain bridges said lie, etthe flext, îruik lthat corus niîiýt tveut for nutuîr
Iand eolverts, an i matie lte rond aiteati impassable for the train. 'l'hueru (anioîtr touch it ib lthe niger), liteu batgage
ighne l1'lit; cotiductor, probîîbiy acting uender orders, took the car is bauied out anti bwitel on to lthe tîglit track. k'îvt

Ib.teK traCk ho Detroit, witere btis train was swttitei over to mninutles tîtore aîd rite is off. Huere goes o10 close lthe doter
Ilthe Caniada Souilern rond. On lthe track of that comprny, bel l' (at a totci nu one pases ltafter tItia. Nuw 1 sa> ail
eutirely strange boti tu conductor anti cnginc-driver, the' train aboard'"I (a hoticli atid %t": lîcar i the distuit% tci of lthe (oit.
watt rîtu trougit, 256 miles, lu lte Inttrîtationnl, liridge to auclor eclîuiti; lthrougi flie vanilte, rouf. -1 2Nuw il ilovtbu

inaku. tite counection %ith lthe New York Central. None of (anoter toucth>. and lthe ruîitb!tng movcumtit nttstiimetit l y
those ii eitnrg' kttîw even wlîere lte wateting stations were. perceptible, and in a few moments lthe fretin luit lthe staltiul.
'lThe etugue, nevertitue, ke:pî ils bped. Wben ,otjvuen ts li8the (,ars go up tue rond îlîey bignal thtuir prugresa b>' itlug-
c recks or rivera were rcacbed, holes lucre eut in the leu, and ing huela in> te bagne office unît! lte>' hia%, J..l ltirotigiî Liu
lthe brakemen filieud ible tender with bucktels. To recover the cii>' streets, anJ thus gîvu assurante <il a tcuar tractk for ail
timet lost tut tits mode ut tvatering, te train was urgeti at al.- ltai may lilow. Thle station wîll conlaîni twc'lvu Iraîlîs of

c elcratel 5l)eed. 'rite rond is new, not as yet bailuted, and liîirteu cats cach, and by als of titis wonderfîii hysîin
Bligliîly ltndulating, accordingly, as lsthocase wilh American thiPy arc aIl mnnagcd with despalcit and safcty.-Troy Pime..
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DOMINION. alialek, and slates. Tire Fhales conthin abundance of fossils 0f
older forme thati any yet fûtuud in Nova Scotia. Theso arc in

Tnt Surveors of Winnipeg talk about organtzing an the finesttate of preservatoa. Graptolites of Ille niost delicate
8dsociation. and beautiful forme are la a ste of prescrvation unexampied

IT ball bcen dccided to eink an irtesian weli on Main-et. in_________rocks.__

WVinnipCg, and the woik lid progressing rapidly.

CANADiAa hIAoGETic Inor Oas.-Duriig hIe ]est fewv weeks WATEIl SUPPLY-PREVENVION OF IVASTE.
deposits of Magaictic iroai ore have been discovcred on tie
Canadien Bide of Lakea Ontario. Tite ore is sîatcd to bc of Continuedfrom page 289.
remarkable riciansr, the yie dl being as ranch as 70 per cent. 1 believe a suggestion te place aneters tapon water mains

bas been malle la foirmer timeg; but it reaiaincd for Mr. J. Il.
Tjiz International Sait Company i"striackI sait in their Wilson, the chaîrman of the Liverpool Waâter Committue, te

works et Godesieh lt the depîli of 1054 fout A ccrnpanY,N with propose thc 8y8tematic adoption of the plit, aaad to duc it car-
$50,000 capital, la to dtvelope Uic phosphate of lime m1ine at ried eut witiî the most complute 8uect!r>t, and with resuits far
Butkaughlam. sgurpaeing anytlaing that; couid bar anticipated.

'rite huait formn of the wastc water muecrmn-y bc described as
Taz 0. W. IL are nûtt' negctiatinig for tire purchase of the foliows -It wili bur seen from tie iiiiittratLun (tiage 29u) titat

Subpeutibou Bridge t Lfiton. Ti prree tu bu paîd la reportIed it consiste essentially of a vertical tube Iiined trilla bra-b and(
to bc $6O,000, $100 000 Diore tilin the oliinai cost, but equai in diameuter at the uipper cnd-wlicre It haï coaanectt d
much leas thau it, could. bu conistrucl&d for. with the inlt frota the main-to tue diaint-ter of that malin,

but larger at its lower end In thc tube is a hiorizontal dise
ManLÀrse RAILWAY or CA.sAOA -Thelî firit locomotive for tho of the situe diameter as Uhe main, with a vertical spindle on

Midluad Ritîlway of Canada tipon the sarOw gatuge stt l'as the centre of Ils upper face, froan Uic end of wvhiciî the dise lu
arivtd lit Port Hope fluai P'ortland. lin otheur englues iare te hung by a fine wire passiaag out at the top of the tube tlarotigli
foiiow elhortiy. itea Mldlanud Riway Comp.any of Canada id a brais gland. This %vire la c 'nnected above with a courit r-
pructudng vigoroubiy witl its uxtenaicu ti. uuoîgiau Bay. balance wciglit wbich, wvben the wvater la at test. retains tic

dise at the top of the tube, wbichi it cornietely fi.
-ras Cape Breton Ytmres says it is reported Ihat Sir Htigb It le obvious, that if waler is caused to flow tiîrouglî the

Atlan, (;j ru,. Field, ana otlieri, ]lave purchsaed lands at Lis- instrument, the dise wiil find semnewhere la the tube a lposi-
tonsb Harbor, lu Goysboro: Couuity, Nova Sctia, with a virw tion which it wiii retain until thc velocity of the water
to contittuct IL railwnay (50 or 60 ies in lengtla, in eider te change&. Tite lower end of the contical tube beiaag about
coinect, thuir 1'actou cotit propuities wîîh an Atlantic port. double the area of the main, ne obstruction to the tllw ciau

take place, such as naugt iit-cessarily be tie case inii al pisthon
H. Lrz Sui-ru, EFq , an eminciat Englisli eligineer, lias coin- ancters, %vigile the motion for any given inernent of veloc iy

piceet an txanaîiaation of the Lewis antd Keunnîbtc Ra4ilway and rugir the toi) or place of iinimnum flow can bu miade equal to,
makes a v. ry satibfacLt ay à epert of the prospects of rite roaid to or ci-en greater thtan, that due to an eqan incret-ent ut the
the syndicale foraitrd te Iloat tiae bonds in tho loendon maracet, bottoin or peint of maximnum flow, aie tlîat, its sei.Nitiv. racss is
wlibe Ct, lm out. net diminidiuad at iow voits-afeature wicîh is un-

altainable in any mncture constructed on the turbine or anal o-
Wg understand tlaat an addition la te ho madie to, the liaI of geus principles.

our moanufactures by Uic formation of a Compaany called the In order to inaure ii absence of any friction aufflicieaady
ioIlty hlanufacturanig Ucîaiipaaay, for tlie production cf elasties great te preveut the da.c and wire frein reathjaag tire exaLt
ult r guësttiîîg an boots aud iocs. 'The laromoters of the point et tvhich they %vould stand if îierfectly frue cluring tige
cencern, 4tue c aprial of wlaacl is $200,o0, arc noiv nîkcrs of continuance of catch particular vulocity, 1 fund at dcsaraîble
these goods on i large seale in Nottighiam, ltngi.,d, for the to abandon tbe ure of a 8tuffing-box, iirelerly go.called, anid
Canadia trade. te suîbstitue a single brasai gland, tige liole ini whlich fils Ille

%vire accurateiy, but not tigIîtly. 'riis wire beiîag arn aIlaay
TusE St.eCatbaraiaes Timnes uiidersatuds int somne widc-awake of iridium and platinum, mainaids ils conîditiona fur any len-4tla

ship buildtrIs are negociatiiag for î.roperly aicar Lock Ne. 2, of tinie, aud tire emall quaulity cf water whlicla oozeai past it
wiîhl Ilie view of prepariag tige pulace for a huildisig dock, wlaerc lR aliowed te dtrain away. 'The absolute aiccîaracy anal free-
a large clasai of vetsels and propellers wvll bc cvenstructedi ais dent witla wbicla the nicher acts fias been proveal by rite
soon as tbe nv canaal la coinplueti. %Vu hîave ne doubt but strictesrt tests. Tire vertical motions cf tae %vire are r-gi.s-
mraiay of Ille prescint geaieration of Saints tîll live to 8a e tbe tendi hy a pencil, coranected witia it, on a drua revelviîig
(anal batiks butween hiure asad Port Dailiousie liuard witb dock- once lu twcnty-four bours, the papier coa wivil van ea.-ely bcr

yars nd acoris.removed aI auy tinte an<l reîilaced by i sliet witlî horizonal
lines, each cf wbicb coriresponade wiha tlae liciglît at wvlîsi

'Tite Si. Johin 2'elegraph says:-I'le building cf tige Baie the peucil stands whvn the aramber cf gallons jier hour
Ver te Canal ivould biave th ffaccit cf stamîal.ltang the GhiineilL mariaed upon tire une la ual te tire quaaatity pasiuia thronagla
firhing, iumbering, aand rîgricîîlturil intercalai cf the Northa the meter, se page 290. TIhe cesential pcîilaarity tlien of (lie
Shore, and cf the Ui.t ports cf Nova Scella and Newv Bruns- wastt water muter js Ibat it regiaiters oaa paper the exaa.t
wick, tiait tue incrtca-e cf îaoîulation sud trade would indîrectly qraantity cf tvater mnoviug at every instant, and tUic exact lne
rel ay any oudusy zacec.ary lur tire construction, cf taie cajnal. and rate et wiîicb that qîîantity changes. 'l'liae nieler as lixard
It ivould open up new branchies cf huriness wtvl hi cannlot 00W close te, tbe kerb juat heneatlî tue fotpatla. A sangle leriglia
exiiii, and lianulate a regioti neti tor1 aid, owingg te ais isolation of the main la renaoved, and a icop fortna'd to 1h by two folele
Iroua tire grta màai kits cf Airarica, irais rcnewcd vagour aud elbov pipes. Access te tire drumn and dlock 1-t vasity <ah-
11fe. liii waolaa i>omini,,n la as anucl intcrestud in thla, werk 1taineal by simply liftinag tire parapet cever and euaing the
as we are, for tire tradu wliich buds up, tlai maritime intercit inner lid.
of the Eas.t supplies a aîîarkvt fur the ptoducta of the West. 1 wiîu now as sbertly as possible descrîhe tiae preceas of

detecling the various kindai of %vste and tlîe syaitera te bcr
''lz Ilroccdiluaos of the XQva Scott-1 Inztitute of Naturel &ienre taitimately adopted! ln erder te lurevent, its recuireuce *.-A

centaine a palier Il U th Gelogy of flic Uehrqtuid MNountain-, district of about 13,000 persons supplied hy a 3an. oar *hiia.
Nova bcotia,' by hir. D. Ilencyman. Th'e survi-y dc>vribted ln main laaving been cliosen, a waste wuter muater lis placed! uîaaaî

Ithi.,paper proinrtstu ie cf consadea able acicn2tific and practical that main, and diagrams, arc taken for a few% datys lbet tu
importaince. On tIai Cuimberland sigle of tlac range a great condition of supply le dîsturbcd. If sloîacocks outsiale ail
metallifc-reîs, as weil as marblv-contsining litris, Jaas premises do net exist they are at once lixed guidelr the lool-
bein, for tue firat lime, rcugnîst-d. A acies cf jaalpîdt-eus way on ca.cry service pipe iandt, at the samce lime, aday %u,-
andt amygalaloidai congloaiîxeaues which corresponcd te 1)105e s pector calle at cach tellement 'ana fillis ap, a 6sitable forin.
of Qutbec, Caniada, lias hein carefully caam.ned. Above Bicles giving much iaformation watb respect te tic fittiaiga,
the ceagIe .. tralles bi a caîsiderable hilckncss cf dalentis, Uic forma affurd, ln coniacction aviti titi eiagnamas alrÇady taien
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the means of tabulatinz the normal condition of the supply, sometimesci found desirable te arouse the initales anci enter
as in the three first Unes of tire folloiring formn the bîouse, in order to obtain the nccasgary evidence of waste,

erpecially whien the running of water frorn tape is hecard. 19,
Example o! formn usedio record information contained on riaete other cases the bouse ig visited by tlî, inspecter early oi th

ica(er meter diagram. following morning, and if while he is ivithîni aiot ber inspec-
loir outiPide turna on the stopcock thec ia generally no di tOi-

-- Stret, district No.- culty in îicte ting the source of wftste at once. If, Iîowev'er,
P)Giutation-Dfty ocupts 'ia the wastc3 is not superficiad, souîîding willh the. teeth at titi

Day and niglit occuan............. tapi; an<i] other fitting wili generaliy discover al Ienk in thu
Total...........:'i urieti pipes. Eachi source of initernaI waste havîîîg been

______dircovcred tîy tliese means, the greoatest cnre mui-t hu exerciseit
1la~ c c>nsîîîpnn ii riuns by the inapectora ta inaure ita remedy in the bt st possible

Toaller head ,erday mntner. e
Dat to '14 houe 0i -J by bcst districts the whole af the stopcocks rMay ru sof

1cr~b o ne inspecter in a singzle nigcht; but a large nunibero
1alinst: s* h night inspections, followeti ly day insp)tections and re-

pîairs, are alasncsayb-oeth(! internai %va.;te is îîearly
r - • . 5 ~rîinîvcd. A test for the condition of piptls la colittuLtctd as-~~i;;ç-- -- ~follows, and generally witlî jno't vaîniable resuits :-AuYv con-

I *0t. 4- 4 a tri , r v 7eent section, say, one.fourgh of the dittritt, il;isotPcdt, frcont

10 OVA47l 3 51 1 M~ 2 9 a lit. '41 0 this sub.-district ail tlie fitttig8 are closed ant i ted vvith a

Dec 1) 3,%2 0 -_q r ;,t t.m. t 210 stig a riibro e en mlydfor tiie 1urpose, nit

2 bt lt.closed one by one, and, th(! timeo lîoiîg noted, waste in the
In lîi fom te 3d,4tl, Sh, nd îI cottîna n-piî lies of any premises is th s uliicotrvd li iasrd 'l'lie

In hisfom tre rd 4t, 5hand6thcoutrnscontain in îOuîoîting istateinoont shows tIe, vtllons Classes; of doef*ct8 in
formation pecutiar to tic waste water Mueter of te greatest fojurteen waste water districts in Liverpool, containing lin
value. The result.a of deducting any ont: of tie figures iii tireJ aggregatc of 3000 person8
4tIî coluinil from the correspoidirig one in lte 3rd isgenerail y
fgound ta bu about tquai tu tic actual quantity of water used. j - - ------ *- -

Titus froim the 4t1h te the 5tit October, lime galions per lioad Ncticeciýîe f.r Sinifle rcp:sîrs by
per day was about the actuai q-iantity used, whîile filty gallons dfeS ~ tierii.- -

lier head per day waa about the wastt fromn adi sources. 'llhoii.
figures in the 4tlî coltumn, being the lowest rates of consnnsîî-
tic» , are ched at times when tie intermittent wailte (lue ta
care. .s la accidentally at its minimum, andi the constant -

wastc duc ta leakages in the piples lai nearly elleL to thiese uI
figurer, ; when it appears that they aire qoite or nearly reaclied
more tlitn once on tue same diagrain, as bapperieci an the Tot it fi5 14i 12G2 .*,0t

11ith Der., where the const.qnt waste la shown to ho abot 1-- - - - -- - - -

twelve gallons per heati per day. 1'l'ests for leaks in public pipes are conducted as follows
1 bc use of coltimn 4 in the detetion of waste is furtlier 1 h condition of tie main and branches te tie sboîicocks May

shown by the following taille, tic figures in wlîîch are tiio8u r hoe ascerlained by closing tliose stopcocks entirely whien any
actîially~~ ucuîC r dsrit nîîîst bu dire to leakage. B>' soîindiîîg closocd stolpcockF,

andi ail otiser exposedticer %vork connecheti with. lte pipes,
Night readings of meters betweea 1 and 4 a. m., af various dates, that leakage may often ho laculiseti. An internîai exanîination

ini Se. 1 District. Iof the neighbotîring sewer on a drt. nigbt many bnci te, many
imnportanît discaveiics, especially if largo isolateti leakages

January 22, 1873, 30 0 gallons pcer liead pur day. e'xiet.

AJulie 27, i 94 If " r hiowever,lte piper. are old, and thernetal indicatesa con-
Juit 27 it 74 ~ *i <i l ~siderable fiow, it la vveul worlî wliile ta strip) tlium entirely,

lihaving at lianri new pipes witlî which to repîlace tire oid onca,
Tîte moral influence of tire wtet water inspectar's presence i1f thoîîglt desirable.

in hiîîgiug dows tire figuires in coluîîîîî 4 to tliosu ii cotuii il; unly rentama for me ta point oiit tic means iîy wliicii 1
5 ia 50tflutimles vcry curiouis. By ref<rring to the actuai jîroposetc, raititain tie condition of compîarative freeiiom front

Idiagramis, it wili bc secui tiîat Ille figures il) caluîmal 4 are %vaste in tliose districts in whîiclî a normial consoimption lias
roîîly maintaincti for very short pcriods, often only a fevr hetn attaineui. 'I.iking tu, exatiple a town of tic sîzte of tire
setonds. boroiîgl of Liverponol, contaiîiing 500.000 perrons, tiiere will

Atter stopcocks have bue fiKuti it is dusirable ta issue I lu about 300 waste watcr districts atnd 300 wastu watur mctcrs.
offiii ntotices ha ail t nauts andi oWliis of iropurty in tie Utiless the consumption otf a district lins suddenly become
district titllder test, cinbodying the fuit poWoers af Ii,' corîîoin. aboormal, it la net oi'jectinablc to leave cadi diagrani on
tien or comiîany vritlî respect te fittiîigs, aind explainiîîg the, fo>r a week, and to allow the sevori dingramas ta ho super-
steles tiii-li will bu taken lapon tire diticovery ofithre toastc of imposed lîpon ecd oilier. 1Eaclî day fifty dingranis svill ho
ivaher withiî aiîy î>remiso. renio'î',d andi rcpla-tcd biy biank shvets anutl brouglît ta, the

At titis stage the work of discavery la commîncd la caro- ollice.
est At twelve oit the liret itiglt, a waste water itisîector Thli work clin easily ho jîerfornîr'd l'y two muter inspectors

I ,uunidi caCIl sto1 îcoek, îîartly clusiig it, if îîcessary, li arder andti wo boys, witli the res,'rve of alto inspector and one boy,
II) contract tlîe passage and increase tlîe noibe. Il the ini- whio ii addition, ivill wird up Uiec dock and do any other
tri.Ltes hiave rutired, andi a flow of water is licard, Uie stopcock j nocessar>'y svork in connectioit Nwihh lte icters.

Iis closed, its nunibrr antîtime bring itcctîr.itcly uatod. At 2xny dlistrit, bte coiisîinptioîî lii wiici the diagrams braught
the, Paine instant tire Mucher registurs tbe reduction in the in hoste )lave iiicre.-ibed îndîîly wîll lic exclutied fromt the
llow af water, aîîd tire time at which it; Isker, Place ut 18 gcneral inispection, sud airnitteti by tîîe ardinary metur iispec-

tor. Tvro or tîtret' spwcial inspectors ii at once ho sent to it,

and th're la lia doubt, that a fuw days' work, or cs'cn lcsr3, wili
tisrl.sY and Qtinlay ,ii'-riinz. t Normtal cmt-l.Iîo'n 'f ,îi-tricî. igencrally briuilI batk te its normal condition.

I tkinzriiei, tn-lecitig ,,îî, iiiakingtuîdr> %tuîait regairu'. Fixing Tuic 'ovantagc of rucli a syastemn is in iife.,t Witlout it
,tut-cucks. . 1tIC>k icl waste watcr iiis1 îectots disco','or oîîly stîperficial defects, and

S,,Tr -iho figure- are ttiso f on. offico district iii lài'.rm'ool in s1 îend thtor time uqîîa;ly on gooi andi tiat grounnîubttthubcst
coliiccti,în wgth which tue crcraticî,ýq înr the lireveinn cf wae;to nre ovidenct; of itqt valle la Ilie unp)rcccdcntcd succoas whîch ia
inc.sn.lctc.tuîcnext.qiep bttii ta serve gencral nottice.* uii, brocccd atnligisaoiotl iepo.

j ittt tîto detait exaninatiuon. tedn saoponnLvrol.
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DEVICE FOR FEEDING AND WATILttI'G CATLE.

1"EEDING AND WVATERIN(i CATTLE ON RAILPIOAD 0ur en±gravings show the completo apparatus in use with an
CARS,. open car (Fig. 1 ) and a closed car (Fig. 2).

Every ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~''i noen gi csci u al rs ttieis Tonst for apparatur, to fccd 30 cars of cattle nt once i6
Evey uv nd gai wesecin he ail prgg tatillutsestmatdby a firm of engineers, to bc $4,260, a moderate

conceruitig the suffering of catthe in transýit over oiur raulroads. outlay, conctidering tVie permanent value of te appliances, and
There can ha lno doubt but thaI, the cattle do0 suffer mucil aud the grcatly ixnproved condition of the stock.
the ment. inust ]ose niti h iii quantîty and flot le's in quality. i_________
An English biitcher lias recently 1jatcîîàtedl a device by mecans
of wvhich niticlî of titis nhisery and losý may lic obviated. lt il Tîrm ST. Loris BRifloE-The iron work is now complec, twO
Iîardly neccssary to state t1iaI if stich an uîpparatus bc d:emed -eeks iii muvance of thc contract time. A grand banquet lias
cssetitial ini Eîî.glalld it litist be îîxuch ,xxoic so iii titis country biea given by the K'Lystoae. ltridgo Co., ctractors, to their
wlîere the jouvwliys arc iuany times longecr and wlierc our 1employeus, soute '200 ini uiber, at btle Grand Ccntral Hlotel.
cingle lilîrs cause lunuch more dctention on the ronad. We The approachies %vill noir bc liastetied to completion, railroad
colnmend thu' idea bo tige colisideration of the Society for the tracks laid, amui carrnage wvays fiislied ast specdily as possible;
1'roventiomî of Cnîielty to Animnais. and te inidications are that the biidge wiil bc thrown openl to

'l'ie liav rack, b, anid t1ic watcr frougil, a, lire sîîspuilded nt public trailic nt a niuch earlier day titan vras anticipated.
the end of a balanced lever, c (scti iii both olir illustraxtions, i ________

witih we reprint froin buse l'nucical .1f.a7azie). Watx'r is 1
turticd on t g, till th wveight of tlie trougli overbalances the I 'iimm original jettent for inetallie tips for slioes was 6olc1 for
counterpoise, c, and descendîs to the reqtiirtcl level. Mien the 100 dois., and the cotmpîaîy wliich boughit it becanse wcaýltl'y.
anjîxualis arc iveil refresiied, the cock, h, is ojmemcd, the remmîaili(ler Now, uipon its expiration, the inventor lias obtaincdl Wt renewai,
of tlie wvatur tlowiî away, «lui[ tic trouglis rise out of the %VdY. it( COUdPI oheel flcoaac to pay Iîim 60,000 dois.
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THIE ST1EANI SIREN Olt F00 IIORN.

Fog szignaIs, niaay of whichi arc required at différent points
on tire Atlantic ami Purifie coastsi, arte ofreveral kinds. Se
rcr steamn wliitlCs, th:e soîînd of wliich 8 mnadle deeper or
lotitier by i iîg senrt tiirough a trumpet ,but tire most e.ffettive
is prol-atly tire sir. ni. Thiiis i îîgt nions niachine consists of a
long trutapet and a bteain boiler. rThe soiiati is producet Ity
fI , , t u a p d r-e. v o l î t io î i , p a , 1 t a d i o fl I e r f t w u i t d - l i e I n r d
iih a great number oeani bolus , a jet of steani îînder hisii

Ipiestre il; p)rc.jt'tedl agninst tlic dià-lol, 'vhich revolve pas'
ecis otit r mort, thiari a îlîoîîaîd tiaies a minute ;as tire row.sIof Fanal hoies in flic two ditlks corise opposite enf-h Mther, flic

Eteaun vchut.-nlltiy rilshes tlàrotigli and i akies the tsingillar
and pivri ing niie nuit Ir a sirün gives ont- One of tlie-se
mat ines, 0fiviiil %vegive anr iliust.atioîî, cost about $3,500
e'omplete, %vitli ite truiuuupt, boiler, &c.

Daboll a trnpet la workvd by an Ericsson engine, and re-
quires no water for s-team.-llarper's MaIgazine.

841FETY BELL SIGNAL FORt RAILWAYS.

It lit gcenrally aigrccd tbat travelling on ralroads is seine-
iliat safér nit iiiglit lia iuring flic dIsy finie. Fewer trains

run uit aiglt, tire attention of tlire driver is not li0 mucli dfi>-
tracttsd froin hls work andi ligit, signais, tliatis lampa are more

Jclearly seen titan semasphores in tlic day. But in) tice case of
dange.r signai. sucli ts torpedots anti danger lights, there ia
aiways posbiliiy that filc former niay fait to expiode cr tire
lutter te bic seuls. In orcier to rentier tue attractionî of tire
engîneura matter of certaunity. M. St lieppers, ia the Ch/roanique
de Iîd streaggests thlimnple arrangement roprcsented in
flire eaigraving on page 319. '1'uo posts art! crectud on cadi aide
of Élie track, aI. a su.itable distance front the draw, swit Il, or
otlîî r point, tire coniiuctioa of wiiici the eîîgine driv. r mais
be iaforme.d of bMore p)ro(eto.ing. J3tween tire, tops; of tiiesc
is a stouit wire, ou uaiii h are tlîrce fravelers, A, tire lowcer and
vertical portions of wlîieii serve for sup1ports for a line B, Nvliciî
passes o' un- pul*le on tire prits, la conaecterd witiî tîc switclî
lever, ni cardies at its fiee end ai cointerpoise C. Secured
f0 fi-li ne B, wbîe.h liasses tlirouglî antd is sectircd to its ver-
tical arma, ia ai double lever D. One arni caîrdes a bell, tire
otlit-r e. steiidhdowit and bas a di.sk.alîaped eni dîrcctly ovr
flie middle of tlic truck. Miîen flice bwitcli lever is îîrope-rly

adjute.;t d, flie couati:rpoitse ils raised, anti the lever carrietl by
flic rope B, ove.r to tire lefI. of tlie trauck, ais iadieated lny tire
dottcdbliaea; slîuld, lîowevver, the rails be wrongly placeti or
Ictt openi, fiecalirangemenit of 1ilie conn.cting lever is; buelî that,
tlîe (otiattr %veiglt diawvs flire bell lever into flie posalitin
clîowa. As seuls ais a train com-,s along, a projection ou tIi"
smoke stzi, of tic eagine str ke. s fire ditk arin et the leve.r nuit
rings tile bell, thua warning fire cgine,-r. Tfire usnîni tigaits
for tire' e) e înay, of couirse, lie. conne-ttd to appanatus; in tire
ordîiîary matter.

IIORIZONTAL ESC 15E.

lVc gie , on, page 319, a ,,trecliv vîcw ol a type
of ho.rizontal enciue î1îow ticing madIe as a tjuccisllity hy Mustirs.
HaImiltonu W cs antto , tif tflic Lt vur Foc, îîtiry, Sal fottl,
Miiiieet er, t ie( l)atti c il.ar ningi e iIIusi r .ten liii îug a cyl indcr
18 in. ta tr W tii 36 in. htioke 'l'le flist enigunc f titis
lylte a d n<e five yt :is -lace for %voilsitig flic ruaclîan.in flic
locomiotive klicp of flic rmiiii ltailwuiye, anti lias (toile
ezceclinegl * goo i w rk. Otlier" bave aine b,'en mîade for

lîwil.sand aiufàietories., amoi g flera ore for blessriz.
lViiglit, 'Tuîrner, anti Se.,nî's; mill at 1'cndleton, nlierc iviili a

pi asire of 80 lb. i fire botter, ti e agint- makimg 72 revolu-
tioas, it lias hein îîiidicating 100 hiorse poiver, tirie enigine
nomiiially bring 20 heorse pîower.

'l'lie n aigilie, as cliowan, lis flie expansion liak raiacd by a
hand-%vli,e] anti rcrew%, tirc expansion slide on flie ack of the
main alîtle bciug Étais regîilated ,for ge.i-rai purposus-, whtîre
tire woik îis lirett- (oiistae.t, titis is sullicin ait aîd lir ft. ir. di as
if sont(- cf tlie madhines arc li, the engaceur clin e.asily re-
guilate tlic iscn-ew accordingly; wherc a more sensitive actione la
r. qiiiri-dl anr arrainiment i. provided for iaisîng or depressing
flic Iiîk by flic governor. Tire design of the uagîne is vlry
neuf; and substantial. 1

ALTION OF? WÂ'iEI ON LEAD I'VS

(Ily CHAS. W.r VîXCINT, ia Iron.)

In miost great town6 tire nater, aifter il liasses fromr the malins
of tire iter ccuîîi anies, is tlistribuîtedtoi and tlîroîg, the
liolutcs of tlic iiiiiunbit.-lits ini le-ad pipest. Every aow and tlets
stîme Nisectre %%îlia int arnt eîmotîgh n.'emi. tr) to know.l.t

juuibco.ide i. boiîtiîin.a *furied by' tht act on of wsatti vii
teînd, ciatta a prait in flic niiiid of tlîc puîblic b>' pointui g oUt
tliis iintportait fact. A gre it fîîss is tiîe' made, anti n grent
rival is taid about tlic tdanger of tliis poson beiîîg overlonke.i
nuntîl tou, lote, frntu its beinîg iatrodîîee 1 into tire iuiaii èybtein
n almu.st, liip. ncelijtîblu quarititi. s, tinere tu atcuîuitateu utitti
fatal consequetices to lîcait h andciai rengtli are juîoduct..

Lxperinieit, are tlier. ripon immeiaitely diret. d to bc inadle
b>' the îIrofeFsionial clieiiits of flire loiility, %vie accordingly
pi 0teet to îluîge jeces of pure tead ad iead.pii mur into flire
watt rai tiet îisd, iiîto <lîstilleti Nvater, frebli aiii %yatur, wcel
minter, &c.

'Thle resits to buecx1iectedl are wvell kuiown, and bave beun
well kiuowa f- r tlie last îufiy yvars. ''.e di-tilled water attat kas

and diss Ives tlîe lenduit i very grent rapidity ; rails wntur flot
qîiite su frajuidly , tue iveil nitcr but stl.dinî attae..kb it a ail,
a d tlic riv..r Nvatu., if it lias travý lied thi oughi aiiy conisiderabl,
tii-tance, ujever. I"cw 1îeople bave baid long exipcricie.e enfi
country district vuitllout ileeting w<iii more or I s o! u. '1i Il%
partie ; but iliat; Parie, olle of tire ir.oat -,ientille cf chiesa, îîîîîi
better supplied %virl cîenîibs titan perliais uîy in trac %vos Id,
blioultl bave belin frigliteiied by s --h a silly oiier), is cc(riniiily
nitttCr for astoiiishlinat.I is liowc cir, troc. Parisu lias latt ly.

lia 1 lit-r equniaiîy very. greatly distiirbetî by liaviiig fui.
tcrnible grievance siddet l lier oflier troubles. Acc. rdimg te a
lîctition i reaeîtedl to thie Muinic.ipal Cotnuicil of Paris (.niue. i ctusd
on by i,), , tire unwlioleboint.ss uf wat.r e.viiicli lias icniiaiiied
for aiiy Ivngtl i f tiîne vitliutit c.ircuuîatiiig, iii tibes of icad, si

q~ faut recogti' by Élie dh, iibs and pliy.,iciaits of' aIl tiges
anti tf aIl coiiiitries. 'l'hli' %rater so.bitiatedi dissolIves flic lenit,
sinid 'e %%liui t hus coi tau.,îiiatt d, is czi lînyme.iit fur ciuh unir>
use %vilI give lire to v. fritmÙle osi'n-lw clirou', nultouc
jurofi. iug suîltir a f rt a hi-, nil fttr tflint tenason iit t'he lr,

'aigi tiis, ftr tflic lt-ad acceitiilate's i n îîe orgauii-ms, anid oiily
revetîs itself whica tlîe miat.licf iii conainitettd."

'l'lie consternation i'as e'.tr. ne-, tlitgîtho oere coîîlt Ire
fouud %tli n o'as btiffLrizig flic dir'- <iects tif le id 1oisoiiiiig,
lion e:vcr, l'iofess>or Duuîas, Dr. B 1griiind, aud Dr. FvIie.,. Lu

MI:iii' a ulie to the' re'scîîe', nuit us t tieir experiiae lits. tlitugil
itot at ail nov'cl, arc, beiitg ri.ce-ist, sicentiit le.sa vcry roisifortiug
te. Sun iiittry ciigilice.t ti r?, and tiii(i ofiiers oif tlie.ahu, nOho dtru
at luit tisui.s liuîbie te. ]lave f0 aisw'--r for tule uvtuen.idur iii..

e. large ul.ou 'J iiiilati- grossir l:, tht-y iîîay bc sbortly suinîu îtialit
Pre.nfr.sor Dii nuis in tie- il îuk, puit sauaîle'sof cli.ti lied nultt r,

rai nater, Seline i.'ute-r, Otircq wa'itcr, anid s ritce lve 1 %%t. r,
iiito e.c lt iiuusk lie thlen inuit graunu luteî le.ail. 'r'ite iir.t uat.n
fia' k, % lieu> stibtuit ted to tire acetionî of suulîulur, tted liyuirogeui,
gav.e inicart ions of cid. iii eollntion wlîcî tire conitact hian ia-cui
otily mouaentary butweea the ivater and tlhc ii.ctal. Ili tint'

case of those n timer w..tens wiril were mûtre or less cliargei
nuith nalcuireons >ait.,, no lead n-t.3 fountl, even after ntaniiiig
ifor a etuseiruetimme. Tlire r *pidify. Dumuas says, wvitril witet
pnure irater chiarges itscîf tettin leail is; very snrjrisig, but tlire
-effct, prodiuced le> flic niieht tritceti of cnalcare u, saits ptrescrit
in solutionî ini prentiig tînis rtactio i is flot Iess so.

Belgraiid ane. Le Blanic directetl tîmeir eniqutirie'. fi>n tir ctual
e.'fet p» oe.uccd by leattee Ili es aI. lresent lit. use. '1'iîy 'oind
tinnt, tlic total atonuit of Italtien tnîbuîmg n'as not v-ery grt'at îuî
ctmntjarieoii nitin otînr kiiitl' of puples lithie eut> of l.trts
fîtere are, for water coave-yance -.-Ct.t-iron mains, 1,466 500
miles5 irn plates ;tiliiltc4l, 75 ,iOO utiles; le.ad p) pets (zboit),
3,600 Miiles-totl, 1,545,800 niile.'s..

T1he publie minnsatre iiitife.,tty above suspiel' ai. It isoîîly
tie 0iort ltriv'ate br-anchiei c 'utli tire of tend. 'rite total tit

ber of tîmese leaden i ouînecte. ns 39,495. T'ire resuîlt, of int
came-fuI e.xjerimt-nta marie ripountir ficvater front (tuent
stources, niecr pausbing tinrougî tflic tuat btrunets into tfli ouar-
weas; inat la iiiiutnbitcd lioui.eut, tîtat is to Fa>, %vire e flie ivatt-r
itever r-nîainus sttîtiouary int fli tend brautith f. r more fi i un 
to twve' hottr-, flot a trace of tcand couttil bcu disî oven-tî.

'I' l i î.'arn fo w t..r svlîile.îisitl ow.d to reuaainfoi acon-
sidetb'c tin c ii coabugcI. ittleati, uic n.. ouaI.of flic ctieti
depeîîds entircly on tlic purity of flic water. In dkistihid

(Jaaoary, 1874.
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water flic pretty tîny white scalles of crybtalline lîydrated, TUE P11OPOSED CHIAMP>LAIN SIIIP CANAL.
plumbic oxide forîn with very great, rapî<lty, if therc is free
access 'f air, and flic bottoin of flic vessai containing tlic lciid By referenco to the annexcd mnap, tlic reafler wvill bo cnablcd

adwelter %vill speil.y becomo covered withi a vlîite deposit I to trace tien extended route wlhIclt it is proposei to open to,
Freshly falieî raire wvater nets nearli as weil. Ilence rate commerce, by the construction ofaship canal sud the împrove-
ivater for afien. iîî.try purposes slîould never be collected from ment of file Iudson River betwevîî Troy>, N.Y., and Wlitteliall

1 leaden gut terQ on Lake Chîamplaîin. A perfectly fu4as.iblo t tignecriiig work is
Un tile ollier hand, liovvr infinitcsimai tiro amouint of Icontemrplated, whicli, whule inconsiderably smnall besido

liere Fiats lii ,oution inay lie, if tlîey can bce d tectcd at aIl others of a similar nature wvhich have been corpleteil tlirougli-
the Welter icu whîclî tlîey are touud is pos-tively free fromnt ont the world <turing recent years, nevertlivlesi offera tienefi.
ai action as r g.îrds lea1. Soft %watcr dissolves lead; liard cial resuits of tire ltighcst importance tu the Nui ti> and Mort>-
water îreserves IL utittriitmihed. west of tile United States, in flint it provies nleuiably flme

No odier samts app(*ar to preserve the leadl ro entirely froin natural and lmest route frontm fle G reat Lakes to tidu walter.
oxîiafi -i as dIo flie salts of lime. Iiiasmnuch, liowvcvr, Its it is From New York to Troy, a distance of 150 miles, the iltid.
unip abel>le fur tir( water to percolate or paies over any consid- son is aaialms is well known, by vesselii of large tonnage.
erable ai oîîîat of soil wiîlîout taking lime into solution, and Front Troy to Fort Edward, a distance of foi ty niiitse, there is
thfs limre it is iniposý;ible wlîolly to remove bY au>' Menas au clevation of 116 feet to bc overcj)mc fro il Fort Edvard tol
short of a coniflt't distillation, it followsr thant ail river water the sutumit, a distance of two mites, aur elevatinn of tliirty-oni
inav lie coivt'yed withli itiîot lktfvet tcuritY throuIî1 iead feet; (rom tlic sumnmit til Lake Champlain, at Wlîiteliall, a
piples wilhiiît iu anyv w y interferuîîg %vitl its whlolcsomueesm distance of twenty-onc and tlirc.tentlis utiles (sevei miles of

1 as IL potalel watr. wlicli is ini %Vood Creeki), tliere is a desceît of flity (icet f0 Lake
lio Paris filc matter is sti 1 beiag # nquiircd into, an<l reports Champlain Tiens it iviil hi' scen tliat tile higIieý;t point bic-

ou file subilmet aie expecteul front NM. Bouillaud, Fordos, and twee'n tide water and the St. Lawrence is 117 feut, andi that
llouiîet ;so tiet, puihîaps, alter tle gios, o! ieatlsoiutiOn ini the entire lengtli of tire river anI canal improvemett la but
tirîîkillg-W.Lttmlia 11 but duly laid liy se îoany priests of sixty.tliree and thrce-tentlis miiles,. Eleven iocks and damts
sti..one, et wvill not realîpear for seune few year., te cone, at are required, tir#- former te bo 300 liy 45 feet in size, 10, over-
Il,at ntmt in 'ue l a o d way as to affecttlie repose of ilie sciefl come tlie( elevation and te gi'.c ten fuet of water in tho river.
tific worid. Wood's Creck, whicha tusi into Lake Chiamplain, is already

nearly ten (cet iu depth, aud would r-q ui re little straiglitening,
se Ihat the c-inai portion to lic constriicted ig reducerd to but
scventeen miles, reqirng lut lwo locks. TPire width nt the

THE MINERAL WEALTII OF TIIE NORTH. bottom is to lie 110 fiset anitlat surface 15D feet.
'rice route froi Wîit'liall exteuds up through Lake Cham-

plain tû the Richelieu river, and tlience fi ýt Jolin'.s, wlîere
Ther cela no longer bie iuy douit. tint the country fil the fthe latter slrm'am is t'i"i'ily fli proj.ctcdl Ctu,,hnawalgt

nortlî of thib vdIlage abounîla witli iron ore of a supertor quai. canal. For tliis ciIterlîriz,. a charter lias already bie 1oi granted
il>'. Speciînt'ns of ore are fr-quently brouglit to our office by liy the Canladian Governînrîjl, andl work is te be speedily
persons (rom tlîe lack country, andin neach case flic specimens bt'gîn. 'rite canal m'xteîî'!s tu Calighnawag.î uîp'n the St.
have bec i of a goulf quality, iind were represeuteud to have Lawrence river, and isl 29 uii!es iii leîgtli. 'Jhe country1
beau lirocurc(l nt laces wlîiere tie( Sîîpply %vas in prcdligioîîs thîrougli which it passes is alinogt at mîcaî It i'l, tre being a
al)iîîmiiicc. Rceport, reacli us, lnoreovt r, (rout niaoy quarters risc ohuit, 25 feet, so tVint the eni ire %vork cali lie built iii haif
of fresli discovcrie, of lion ore. A careful searcli will probably cutting-tliat is, et cut of six f.et aîndt atiaîk of six fect wotild

d>.lsfieprt-euce of oflher ".ateable mineral, and at no bt .1 det, ivon d bc rteqiiiredtfi oenstruceta canal ,f 1

of ui iak cý.mîtiy hecome tlic source of greaaer îvea;th and the' l'atîiharnais canal ofeleven ruiles an t ire Cornîwall Canal
proslwîily fluan tliat, iliîeil Iîes hat'îî flowiog for So, long a of twelee muile (wlmicli canais are coîistructud arouti rîpids
pcrtudt fto îî tIe tLiier anîd (.tler produce of its forests. IL in file St. Lawrence river, andt wlichl rapids art' nuw lieing ima-
would reaily ïcem Nature had d. stîine I filc back couîîtiy for a priviI s0 tit vesolIs on thei dowvnwardl course (Io not need to
gigantic nîctalliirgical laboratory . Not oiily is tire ore founel uise the canais), tlîrnighflicVi St. Lawrence to Lake Ontario,
ii flie ricliest profusion iii ttiv lîtartof flc foreste; wvlich, supplY' andi theuce lhrougli flint lak.' anti the Wella:nd canal (twenty_
file fuel n(ces.ary for tile extraction of flic metal, but in close seven mile~.) t0 Lake Erie Front La ke Erie, vessels of any

1proîimity are fokili, tlic liene sfoîile, Nvit> ut whichi smf-ting tonnage can pas;s inuto Lake litîrouî, Lîtke Nlhhmigtu, andi Geor-
caîîuct hi, carried on, andti lit- Most vonderfîii F3 stein of lake gian Baiy ; andt via the Saîilt, ',t. Mlagie c muaI, of a littie over
aîid river navigation fier ils franaport flinat ena lic fcind in an>' one mile in length, vcbslîI of 2,000 toits c.în pass frott flic

partof flic NNorbi. 'Thle ( nir> of Waters of whiicl Bobeaygeon waters of Lake Huron to L-ike Sîîpcrior. Froîn Green Bay,
s 'lue cnltregivesa uaLig;ttiosi:front Portllerry toBridgelîortli, an arm ofLake Nliut)ig.-n,tticre isrtiow animpioî'elent in pro-

1s eseveuly mlsi eg ,adtliroiglout the whlîoe ofcs fconstrucetion wiit ilw nCoînfictedl, si) improvc
tueli back coutry lire chiitles of lakes of varryiig lcugth on tlie Fuox anti Wiscon-;iii revers thant water commîunicationî will

i wtîièhi steanihoafs Cali ply wvitli ativautage. A ref, rcnce fil tire lic oîaiied betwcen tire Misbissippi anti Green Baîy, a dmszance
latter of our Minideni corrcslîoîident ill showv flent a propoeti of 278 miles, aîîd anotlier îilready conclu lui t liv the Illinois
(tarit t the ouf IcI of lIotnlin Lake wîll give ait uuiuterruîitv't anti Michiigan canîaln fuictu Illinîois river to theI à>isiptui

t navigation neaily tliirty îîîiles int tire townships of tlic Eno- river, a litile above the mnottli of tire Missouiri. Tlîroliglî ttis
li,.Company, au t flic commenicement of tîmis niavigation is entire distance, (rom flic lakes to tide watar, witli tlîe uxep.

scarct y a Iifle dfisant (rom tire terminmtion of flic na. igation lion ofteiglity-fotir miles of slip canal, livre is, uto faîr as speeti
of flic juIl ItIver, wlîiicli laitter, at a comparativelv triflitig is coucertieti, a frec andi uninterruptatl watcr îvay upon wlîiclî
exptlitc, coutl bie lrouglîî i1h10 councetion ivitl. tlic navigation steamers or bailing- 8hips can b li roîiatlcd nb an average rate
tflit connue s Port Pt rr>', Lindsay, and Bobcayge!ou. Burut of ciglit miles per lîour for steain vessea. PromtlI tire porta
lRier could alsýo li mide aî'nilable f-.r a barge navigation, aîîd ou tic upper laites ho the foot,ç f Lake rie, aIl vessela whose
tiens cvery point of tire minîerai regiou would liu brouglit wvith- cargocsa mre destineti for tide watcr by auy route wlll lie upîoî
iii a distance of a (cw nmiles of welter transport Seeing tlîat, aqual tcrms. At tient point Nature lias preselîteti a liarrier,

1tile consuiiujlin of iron ia largcly iucrcasing, wlio eari doulit andi hure tire prolluets of tire wesî take dfftre:nt routes te dit.
iliat oujr back country iron ore %rili ere long fmruish the férent markets. 13y the Chiamplain route a boat coulti conte
inaterial (tir îî great, imuportant, anti profitable iudustry Il front Port Coîhoru, necar tl(; foot of Lake Erie, te tide water

In the lîwaiiime, a prope sitlon is on foot 10 open a gooti 1 (wîtbout brcakiug huile) iii four days' tm, aiiowing only the
wintcr road (rom Nogey's Crack, on Pigeon Lake, to the isamne rate of rpeed in the ciglity-four miles of canal as are now
5i Sîowmlon 1Iron Mine. A t.Jis woultl pass dîrectly tîtrougli tlic madie on the Erie canal, as againuit aiu averag'- o! at least ten
f hîriving Swauîp Lake Settiemnent, itwould lea nmo't desîrall days; froîn Buffalo to Albany b>' tire laîtter. This s.uviug, of

j lical iîipmovemnrt. Front navigable %vater in Pigeon 1L;ke Le ILime andi intercat, of the expezîse of lireaking bulk, of tr in-
fle Cauj1 îbIl iiue wotild lie about sevelîleun miles, andti îs shipmant andidivision of careo, requires no argument toi prove
%wilîter rot advoulti prolialily ultimately formn the track of .i ils importance. It is lielieveti, iiioreover, Iliat a canal adapted
tramway or railtoad.-Bocaygcen fndepeadent. 1for a vesc of lI000 tons-as it is proposed to, construct that
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