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comwnly iîsd, the retorts requiro about sixteon heurs for
carlîonieatioîî.

'l'iera are se0 rnany commercial uises te which acetates andI
nrî'îîc acid ccii be applieid, anîd sticli pesaibilities openi te ny
jîrrees wihl clîcapenàs theni, Iliat if is qtraugêe olîfUe atten-
tin ilinseen bestowed Upenl COltectiîg the ilnlienn4o tltnantîties
now wa-tq'd in cliarcoal production, whiile large wuorks for dis.
tîiffing tiiese pîroducts freint wood ]lave bicou erecteri et, or tiear
te, otir citiPs for siipplying lîrilt worlcs, etc.

But thje importance cf carboniziîig iii close-( vesseis is net
liaseal cloue au the vaine cf' acetic vapors collecfcîl, andI the
uiarkg t for tiîem rnay bc a inatter cf secoîîdary consîderation.

Il is the poýsibility of ebtainiiiîg a greafer yield froint a givenl
alii'nîit cf woiod wiîici iiîaktv retort4 v'alîiahlo f tiioso usîîîg
cliarcoal as a fuel fur inetallurgical )îrocesses. Liberal averagos
fur flie varions inetlîcds of producing clîarea'oî frontî ordiniry
air qlrîecl %vend ol mediumiî iie andI size are, fer neiler clarriiîg,
30 bushlîcs per cord ; for kUn cirring, 46 buslielq per cord ;
fnr retrr charrng, 66 hnlàiî'ls per cord. A cord cf woed ivili,
tliprefnre, prodiice lis iniiel eliarcoal in reforts as elle and elle-
tlîird corda ini kiliî, or as two corde iii nicilers. 'lfîle rea2on

Ifor tiî is, fliat, as tihé heat is aplied extratiîeoniy, nlone cf
the wcooul ini tho retort is a'<îiîiiin.- i, wite lu thec kilui part cf
ils content arc burned to caîrlnnizo the balance, andl the ineiler,
bi-ltig moto iupen, less contreliable, andI cf snalier content,
%vastes moro veood than thie kiln.

The saving of a large percenrage )f tlie %eod required (parti.
cîîlarly ina soute cf flie Westernî States %viere charceal suIs are
as lîigii as thirfy cents lier busiiel), mwould saou ia~ for ta plantf
of retorfa, even if aIl flie acotie vapors ivero %wastoeî

The finit cosf ef a batfery cf retorts is cciisiderable, bat,
baed oit the outlay lier butelî' cf charcoal rMade, if compares

jfavorably witli tile exîlense of kîlmîs. WVhel. îîiaced ini nests,
fuel for lîeatiiig the retorts is soldon requircîl, for the uncoli-
detisable gases resnltiîîg frein the carbonization are genieraliy
stîficient to iiaintain tlie tertiperituro of the retentsa rt the
point desireul. Thse ainclînit cf tiiese gases available la îîî'îuifli.
cieîîf ia saine parts cf tlie jrocess, andI in others abundant,
buit where a unmber of reterts are operated togetler the defi.

Iciénry of one la matIe up by the ethers. The conveniencc of
filliig antd eupf)yîng retorts as comnrcred with kîluis coînpeîî-

Isates for tlic cost cf cutting the wooîl.
'Vie ceîîýns statistica of ISSO show fliat, eiglteeîs billion foot

of boardsq were cnt lu fliat year. of tlîis aunotinu fliere iras
jîraiîably a waste cf cxie.liall cord lu fois ansd branes lefu. te

Irot lu flic cleuinng, or lu shahis bitriiol t the iiiille, for cccli
tlîotisand feet; of boards sas'ed, or 9i,000,000 cord'î. 'Ihia wottlçl
]lave 1iroduced by intprovoîl nietiiods prebably 50,000,000
biîslîelq of cliarcoal, or two and oiic-iîalt ýtintes the quaîîtity
alinualiy censumeil ini the counîtry. There la, ulîcrefore, an
opportîîîîîy te produce, front whitt la iiow %vastcd, fuel te dIo
muicl te advaîîce the industries of olîr country, andI t hus paier
lias beeiî preparcd'te iîudicate the 1 iosýibilitics cf iîanutactiruig

icliarcoal ecoîioiicaily ini locationîs wçlicre, if if rccciî'ed consi-
deration, uteat satisfactory re.'iults nîiglîf folloiv.

If the expoîssive anid wseu rcsofprodncing charcoal

fluai fuel May eaiybc prophîicsied. But if the ccoiuolis of
îîaîîîîfaicturo are caîreîuily coiisîîered, charcoal w'lI bue fcuiid
te bie in iany locationas tihe leailii t fuel accessible for nierai.

1lurglcal purposes. A iiîiiber cf Peiiiisylv.înia, charcoal fur-
us ces lîreduce pîig iroîî witlie gcreater uiouey uxpienditure for
fuel lier ton of nietai, tlîaî thîcir niear iieighhors rlite use
niiiierai fuùls, anti iin tlat State the umore nieulera ietliotls cf
îîroducing charcoal are nef geiierally adolîted.

Uiealy wlîere wuîuds are felilef prohluce cliarcoal, if la
coîusidered ais sacriiiiig t.iîîbered aroas. Surit f5 îlot, or sliotild

1 nef lie the case ; for if is comîpatie %ith succesul eperatielis
te carry ou thie lîroîhction cf cliarcoal iin eîîîection wii u in.
boning, or other kiiidred iiidustriî's4. 'Jhc la less niercliant.
rible tiuber consunî.d to.day, in flic iaufactnrp of charcoal,

thun s lef lu te ivo ti ie hse wlie strip bark for tanneries,
or cîît rai iiv:y si Ils andI ielegraphl polos. 'l'lie i'aste cf f li
sai' iis lias becîs referrtd te above andI uceda no further
comment.

'li inuistry dependeut upois chiarcoal as fuel must, f0 bc
iacrilaleitt, mainfain large foresf areas, fua beuetitiiî fthc

Istirrouîidiiig country ; aiîalumnchx of the growiîig. tinîber, biein.-
isutiiblo fer oflier îîurposea thami charcoal makiing, iv Il ho se

useil whtuci-er the coîiîpeiisaiion lq greatcr. Aionaleus as if
may at first appear, the probabilities are thiat, ina the ucar fu.-
ture, tlhe large consumnera of cliarcoal wili be auîong the inost
enthilsiastic paftnons of forestcultivafion anîd preservatica.

TITE MANT!'ACTtIRE AND APPLICATION OP AlRTIPI-
CIAL MANtJRES.-itv Mia. Siir.i.f

(A pai r reail lsfore the f it rrpool Polptchîic SocietIy.>

The inantif4irturo of artificial ina'iur,'s tnay bc lnokeil uron
as a modern indtvttry. For inany generationst it luis bfeî
kuown tiîct t0 prodîîco stfîtyrcîit flic th i&ld it Wall
îîecessary for the fariner to ippîy te the hid inatréS, i. e
pîlanît foodl, to supply tic loss %vlicih Iîad beiin sntaiîîed by the
rcîîîuval of varionîs ele-nipiit.q from ic esuil. But ini tliosA former
tiiiies, the knowvle.lge %vas sueli as was -4 lctined Il *xperience
oilly, nnd tbsoltit-ily îîotliiR was lcnown .' the meda wlierelly

crolls ehandtiîir îîoîîrîi1îînett. WiVittflih extension of
inow[euIgoil physiutaîIden cîenîi'try, thie lbarriérs

ivere cite by ont brohlwîî îowit, andl witlî this sî,lvancù, lit whicli
thi lnante cf LAebig statîIR1 pre.enîineîît, thc wray wca e1 .ened te
artifieinl inantiring, anîd coîîsequerntly ta fleicnititufucture of
artificial nlanure.

Before treating. of tho méthods of nianîîfrîctnre neoir in vogue,
it %will bc nec".siary tn give a rapid glamîce lit the general crinî*
ci pIs whichà govei th.- grnvth of plants, and the methodas hv
Wr4îîlîl thcy arc able to i,ssiiîl.ie the food which l; ploceîl
wjtlîin theïr reaehli otlhers iî,e a just concej)tion of the advai-
tages of the present prv 4ses %ili bc îîîî1 îO-Sib)le.

It nit bc cle:îr to e.cry elle, that planîts in order te gmewv,
stand ais niuCl. il% îîecd of food as aniis or mnan. Wlience
thon does thec plant obtalîx thiî; food 1 lut the first place if nlh.
talus whates'er %rater it reqiires. to build np ifs structure-
principally front tlio sal. The cirbon, the eleinent next ini

Inporance, ia obtained frotn the carbonie acideof thec air, which
is deîîî11.»poseil by the greenî colouring itter of plants (chlore.
phyli) andt is fins assînîiilated. Since, in titis clirmato lit ail
eventsq, tiiero is an abuîîdt.lît Aupply of water andI carbonie aeid
it is clear fliat it ig quite unetessary te artificially suipply
eeier cf tlîe.se. But wlîen we conte te tic other elements
wlîlcl go to biiild nip the' structure ùf plants, thc tuatter is far
différent. 0f these nitrogcn i'. au important elîsment. It la
absorbed by thle croix clîie!iy in the forai of amnienis or vitric
îîcid, aîîd it is fcuîîd that aithliugh i utrogen ini botlî tlese con.
ditioîîs exists, the quaittity i4 by ne meaus sullicient to suit-
ply the requireîîîeîî..lo cîu ltivaîcd croc. ; atid as pats )lave ot
the power cf assiînilatiîîg the freu nitrogen o! th, air, it bo.
cornes îiecessary tei sîîupy ntitrogen te our soîls if 'se would
obtain reinunerative resuiltq. lit fthc rsviaiing p.irt of plants,
the niiineral.îîîatters or ash, rlîcro are a great variety ofeloînents.
The principalrcf thes, rire :-ime, magîlesia, pliosplioric aciii,
bt!ltiliurtc îicid, pt sifîica, ami clîlorimie. Soils, aluilost
wîrholnt exception, coîîtailîîlicse thies-e elemeîîts in great'r or
leas extent, but fowv souls, in lands wlîich have been long culti-
vat, d, coutîain the wholo of thi'ac coîîstitueuts iu sufficient
qualntities te supply the wvant cf otr crops. It is net necossary,
however, to use tii. wlîole of the foregoiug list of elcînents iu
ant artificial manre, siuce it la found, both by practice andI by
the anialysis of varioîîn eulls, tîtat the majorîty of tiiese art ai.
reauly there ini sufficient, qliaîifitics antd iu an available forni.
lu the nîajority of casts it is therefoe foun tlîat, cf tlic min.
eral corwittuents tho oîi), fivo iîi.ch arc required are pilles.
phoric acid andI potash, andI this latter is moreever oniy re-
quired ini certain classes cf soils.

lFor artîfficial nînrnthorefore, the niatter resolres itscl'
iuto tho manufacture cf nimsures wlîich shall centain phoes.
phorio ccid, nitrogen, aîîýl in soine instances, potashi.

Fortninately tiiere c'xist in nature large deposits cf minera)
phioîplîctea clîicfly ini the forîn cf trilbasic phosphate cf lime,
conîtîlued with a greater <-r le's quantity of extranetite moftva _.
The foriti are varionîs andI fouiîî ii almost every country-
th!e mnoat implortant fr<'îui a commeorcial point cf vicw, being
Carolina lîhusph;t', ;%Iaétte (Norwegian and Cantadian), Eu-
traniadura phosphato, copïolices. and at cousiderible variety of
so.caiied phosphatie guanos. Besitles these minerai sources
wa derive a ccîîa:îlérablec quantity of thec phosphate required
for agricultural purpos.'a trotn the boues cf varions animaIs,
guano andI suchlIike aiial producte,.

Bunt, altlîeugh phosphates aire coiiuparaiti%,eà3 wvi'hly clistri-
buted in nature, it lias beeti found tlîat ina thle conditions ina
whiciî rley cxiaf ther are, ln Vie case of mine-rai phosphates, of
]iftlc valne as plant fooi on accounu. of their prac'.ical jîisoînt.
bility in watcr. Before plants can avail theuselves cf the
muinerai constituents of the soli, ir is necessary that fliese sn».
stances slîuld be reitdera(1 soluble in water, so thiat they may
pass by the rooflets into the plant. Soute cf the minorai phoes.
pliates arc alust insoluble ini water, aud are only veryv slosvly
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