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tait, tliis teiperature. lut the plant at Sinîtlîwick the volatilizer
wyas Iluade tilt sautec size as tlîe redutcer, but ii tlîc lien plant st ib
somiewlint gniuallcr.

'rite deconîposer lias beeni deviscd %vitli nîutcli care, aîid lias.
lu its preselît forn, anly rcceîîtly been jîatented. The nickel i,:
depasited fi it, front ils gascous conmpounid witlî carbou mon
oxide, au granules a! ordinary conmmiercial iietal. Tlîe arranige-
nients by wliicli tlîis is cffectcd are vcry iligeioius, aîîd inay bue
describcd alnîaost ii tlîc wards o! Dr. blond's latcst piatenît. Tlîe
abject is ta obtain nietallic nickel froni nickel carbonyl uit tHe
formn of pellets, whîichi arc spccially suitable for the production
of nickel allays. For tîxis lîunlbse gases containing nickel
carbaîîyl are passed tlîrougli granîulaîed nîickel, wliichî is kept -il
tlie teuiperatuire rcquired for tlîc deconupositioîî a! tlie carboii I

a.bouit 200' C. Tie nîickel wlîicli ulîus separates front thie
caubonyl beconies depasited an tlie grantulated nîickel, whicl
ccnscqueiîtly increases ii size. lu order to preveîit collusion of
tlîe granulated nickel, it is kept lu motion. flieîî a ninbcr of
tîte pellets have attaincd a canvenieut size, tlîcy arc separatecl by
sifting witlîout iutcrrupting-tlic depositing aperatian, tlîe siiiallcr
granules being returncd ta receive a fur.tlier deposit from th.!
nickel carbonyl. A canveniejit farni a! apparatus for cffccting
tlîe process describcd is shown in Figures 3, wliiclî replesent
vertical sectionîs a! ie, apip..raîuîis an planes at riglît anîgles ta
each othier. A is a cyliîîdrical vessel, prcfcrably built. up of short
cylinders, a a, bolted together; it cantailîs a central tube, C, pro-
vided widi gas ouitlet hales, O, tlîrougli wvlicli the gas cantaiiiinv
nickel carbanyl, etcring at thie gas inlet, B, passes into the
vesse] ivhich is filllcd witli shat, or suxaîl granules, o! nickel. Th,~
gas pertieates tlîrouglî tlîe interstices betwceen tliese granules.
and is brotiglit inta intiniate contact with tlium, and wvhen the
nickel carbonyl is decaznposcd tlîe nickel is dcpositcd on th--
granules. Tite gases flnally escape thîrough the outlets, L, into
th.- gas-exit pipe, M. Iii arder ta prevent thie graniules froni
cc.lîering, îliey are kcpt slowly maving by contiuoitisly witi*
drawing saute af tic granules front the bottam af the cylindrical
vessel, A, by uîeaîîs of a riglît and le!t-lîanded worin couvcyor.
U. wlîicli delivers tlîe granîules into two siftiîîg-drumts, N. The
sua-ller granules (al on ta thie iiîcliucd plane. W, and collect -i
tl.c base o! Ille clevator, E, %vhiicli conveys tlieum again ta tlîe toi
o thic cylinder, A. aîîd fceds tliumi tlrougli tlîe fecding hale, X.
Ir. arder ta avaid tlîe <leposition of nickel from the nickcl
c.-rbonyt in the central tube, C, it is kcpt cool by cauîsiug water
ta circulate dowvn thie tube, F, and up through passages F'.
forîned lu thie central tube, ta tic water autlet, FM. The cyhiîî-
drical vesse], A, is stirrounded by a wvrauglit-iron casing, Q.
v-Ihicli formns lîcating sPaces. TT. cammuuicatiug with i catiîîg-
flu.es, P, wlîicli are so arraîîged iliat tlîe temperatuire af eaciî
cylinder can bc separately regulated by danipers, sa as to min-
tain tHie teuiperattire o! thie granules of nickel cantaiîîed iii tire
vci5el, A. at about 200' C.. at wlîiclî temperature tHie nick-!
c- ubonyl is deconîpased. With a view to ascertain wluether tli2
c' lnder, A. is fuîll o! granules, a rail. R, is flxed ta thxe spinille
a! ain externil hiandle, wlîich eau be tuîrued partly rouind. so thiat
if tlîe aperator feels resistance ta the motiaon o! the 'R. it is
certain thtat tie granules extend ta tîxat heiglît. TJîe appliance
tised for <lepasiting tlue nickel aniginnlly consisteh of a series of
rtarts lined witlî thin stcel sheets, an wlîicli tHie nickel xvas r
posited in layers. Tt was fotînd, lîowever, that the mnt so ob-
tained wvas v'ery difficult ta cuit, and tire apparatus above de-
scribed was accardiugly deviscd.

A nîagnified sectionx o! a granîule a! nîickel shows thiat tliere
us a core o! nickel wliicli under luiglier magnification shows ai
cr3stalline anîd convoluited structure, aîîd tlîis care is stirraun-leg
h)y coîîceutric layers. Tite central care is ardiîîary commîîercial
nickecl, and tlîe layers are nickel depasited from its carbanyl.
lu sanie cases granules of depasited nickel are fouud wvithoat
auy central core. Thecse have grawn (rani mîinuîte fragments ui
dc posited nickel which have become detaclied during thie course
a! depasition.

Tite water-gas used in tîte reducer is generated lu gaç-
producers. Anthracite is used ta decompose thue steaun, and thie
watcr-gas is collected in a gas-liolder, wvhence it is takeîî ta ltie
rcduciag towcr, ta whicli reference lias just been mîade. Thxis
gas contains, an euteriîîg thie reducer, abotut 6o pier cent, ai
hîydrogen. Tite reduîcing operatiali is so reguilatcd that anly a
sr, ail quaiitity o! hydrogen remains in thie escapiug gas, as a rule
not more tlian 5 per cent, ta 10 per cent. Thîis waste gas is

subjcîed ta the action of a finle %vater-spra) , whiclî condenîses
the steairn gcncrated by the combustion of the lîydrogen an tilt

al2ga.Part of this wvaste gas is used fur malcing tic carbon-
îîuonixide rcquired in the volatilizcr, by passing it tliroîîgh Uti
C O rctort cliarged witli incandescent charcoal, wvhich reduces
thc carbon dioxide contaitîvd in tlie waste gas, und titis in-
creascs thc aîxîoîîît of carbon-maonioxidc in it. The gas issu-
ing front1 this retort contains about So per cent. of c.irbon-
woîîoxide, and as storcd n anotlier gaslioldcr, whicli coin-
iiiuniicates witli tleicinî circuit of c.arb-n-nionaoxide gas. Tlite
main circuit of the cabnuaî t passes through thu
v'olatilizcr alrcady rcfcrrcd ta, Mvitre the nickc' is taken up. Tlî'î
c..rbon-iiioîioxide, now charged witli nickel, passes througlî .
lifter ta scparate the finle particles of mattc-dust from the gases.
then tlirougli ant apparatus called tic decomposer, and so de-
scribed iii the Figure. lit this decomiposer the nickel takcn iii)
in tic volatilizer is dcposited. Tite gas now deprived ai its
nickel passes to the C O blower, Figure i, whicli scnds the
carbon-nionox jec ta the volatilizer in ordcr tlîat it nîay take up
a (tesx charge of nickel.

Thc salid material froui whicli the nickel is bcing cxtracteil
i, kept circulating tlîrouglî the reducer and volatilizer for a
pc riad varying betwveen seveli days and 15 days, during %vllicli
tinie the oxides are gradtially reduced ta the mctallic state an.l
tilt nickel %olatilîzed. WVlicn thc materil originally clînrged in
lias liad the bulk of ils nickel extracted it as run out thraugli a1
ro.ary calciner roaster, Fig. z, wlîichi convcrts the nietals ilnt4
oxides, so tlîat tlîey îîîay be treated for the second tume %vitli
sulplîuric acid and carbon-nionoxide. Tite ratio betwecn the
nickel ani< coplier indtic residutes froui the nickel extraction i,
practically the saine as in the calcincd Bessemer matte, %wîth
whlicli the aperatiaus %vert startcd, but Hc aîîîount of iran lîa
incr-cased by the renioval of the copper and nickel, as the fol-
lowing figures show: Original matte contains, nickel, 35.27 pe-
cert.; copper, 41.87 per cent.; iran, 2.13 per cent. After lt..
first treatnient ai copper and nickel extraction, tic quantities aro.

'tee,35.48 per cent.; copper, 38.63 per cent.; iroli, 4.58 Per
cent., and aitcr tlie seconîd copper and nickel extraction, nickel.
35.83 per cent.; coppcr, 35.56 per enut., and iran, 7.82 per cenît.
l'ie anîount of nickel extracted in tliese twa cases wvas, after tlîe
uirst trcatmeut 61 per cent., and after tlîc second treatuxent 83
per cent. of tîxe nickel prescrit iii the ariginal mnatte. Tt must be
rertiembered, howevcr, tlîat fi tlîe seconîd treatment anly aur-
i.hird o! the original tount reinain,, ta bce trented, wvhile the
final residue is only one-tenîli. To avoid tic formation of iroti
carbonyl, the temrperatuire in tîxe reducer lias ta bc kcpt very Io%%.
and if this is donc tlîc nickel extractcd from a malte originali '
conitainiîîg as mtmclx as betwcen six pier cent. and ten per cent..
of iran wvill not contain more tlîan o.5 per cent. of iran. If îlî..
ainouint af iran fi tlîc rc3idues riscs abave tliis percentage, thîe
extraction of the nickel is vcry inuicli dclaycd, on accaunt of* tli;.
low teauperatuire wliil must be :naintained in the reducer. Il
is ncccssary, in stîcli a cae, ta rc.snîelt the resîdues beforc
proceeding uith the extraction of tlîe nickel and capper. Tit.,
follawingi arc analyses of tlîc dcposited nickel:

1. Tl.
Per cent. Per cent.

Nickel ............ ............. 99.82 99.43
Iran anid (Aî,O,.) ................ 0.10 0.43
Sîilplîur............. ............ o.aa68 a.o099
Carbon ............ ............. 0.07 o87
Ilisaluible residcîue.................... .... 0.o26
Tite cxperinîcîital plant at Snetliwick lias beeni %vrkîng icr

soîîîe time, aîîd abut Sa tonts of nickel have aliready been e.%,
tracîed iil front different kinds of îîîatte. Tite resuilts obtaine'l
-cru quite satisfactary, aîîd tlîcy point ta tlie caonclusion tlitî
thi, proccss is fully able ta conipete witlî any otlicr praccss a
present in lise for the production a! inetallic nîickel.

PARSONS' STEAri TURBINE DIRECT-CONNECTED.-

W~itlî the steaili turbine tlîe conditiaons are favarable tu tlîe
larger machines for obtaînîng the bcst rcsults, and tlîe increats?
in tlîe sizes manufacturcd lias beeni rapid, the average at presenit
bc'ing about 300 li.p., and we understaîîd thiat turbo-plants oi
4,000 k.w. output are being dcsigncd uiider the Parsons patentsq.
for the gencratian of clectrical energy (rant steani at a very low

'Reprited fr mieering, London. England.
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