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cos,. to coîfipete wvitil watcr powver. In the ltbine ungine, as in
thie comîîîoîîîd tripile or quadruîple reciprocatitig cengitie %vitit
whlicli we arc more famîiliar, it is essemilial for tlie îîîost cconotil-
ical resultts. that tic capacieis af tie cylitîders slîoîld be pro-
portioneid to the varions stages o! the expansion of the stenu
bclwecn thie boiler anîd tlie conîdeniser. Ili the orclinary t riple-
expanlsion engine îhîis is very iîiconipleîcly obîained. Ili tlie
mîercatiîile mîarine,. the ratio o! expanision seldoîn exceeds If).
tutt. anid ini wir vessels 9-fold. Ili tîte coititiotitd turbîine auyv
ratio of expanision cati lie obtaitied wiîlioîit a malecrial iîicrease
iîî %eigliî or bîîlk, anîd ii tlie larger coiidensiîig turbine niolors.
Iîeing constrtrîctcd for driving dyniîanos, or for marine propuilsion.
Ille ratio of effective expanisioni %itlîin tlie engimie is betweecn 100
anîd 200-fold. It is to tliis e.\cvîltiotia-l ratio of expanisioni, anul
flic ccoîioîni o! the~ einies theieîsclves. tîtat lthe satisfactory re-
sîîlts whlichlinve heenl ohîaiiîed in uIc larger engiles are! at-
iribîiîcd. lit Ille sieaiti tuirbinie tic adiantages o! wvorking ex-
paîisii'cly are- ohîîained hy inicrtaiiig dlit letigîli o! t11e blades
andi di.anîcter of thie turbines: anid iliervfore. of couîrse. isicrcvt
ing thie wra actvd Ou 1)v thle steaîii lut thlis way. wilhat cor-
i espoid s iii soute dcgrec t0 comipou iid itg iii a reci procît iiig
t'iîgine is obtaîicd. thigh of course tlîcte is not Ille iîccd Io
<ivide ilie expainsion i up iiîto sta.ge,. as iii a reciprocatinig euigine..
t:e expansion lîeing continutiz anîd graduai. Su long as thie
itnitial pressure is kepi constanît. tlie îcniperalure of iny o11e ring
ti! blattes will îlot var%.

l'le plants, Mien coitiplctcd in thie machine and cect-
îîîg slîops, are transferred 10 Ille testisig sliop. wvliere tlîey arc
put utider steain, and( uttdergo tlie tîsîtal tests of fulîl and
emiergency tond; îlîe stentm consuîîîîîîion beiîîg -cctir.ttl%. icas-
tired. At presciîu tic boiter and condenser capacity o! the slîop
is stiffUcietit for proloîîged tests up la 500-k %v. output, but tllib
%vtll shortly bc iîîcreascd t0 2.oOO k.wv., v'len pîlatls hip 10 tliis
size %will utîdergo a full series of tests before being sent otut frot
the wvorks. Ncw large iat.clitie-sliop)s, cecdng-stiops. pa.ttern-
flîop aîîd offices are ai present iii course of erectioti, and ivill bc
sýpecinlly cqttilped for tlîe produiction of tîte larger turbinie
pîlants of stanidard sizes and design for cotiitis clîrretit aîid
sîtîgle, tivo, or .lîre-phiase altcrîîatisig cuirrenit.

%Ve do uiot propose iii Iiese articles cîîîeriîîg it 0 tlie con-
strttctioîî o! varionîs types o! getîcralors tnade b>' Messrs. Par-
so.ns, as that îvotil<l take lis too far a6celd. but any descriptioni oi
thec %vorks wvoîilc lardly be coîîpleîc %vitlioit soutîe notice o! the
prodiiel. Tliere are îlîirtccîî ,3 k.%. ttirbo-.alîertîators tiowv iii
lise for ligliting Londonî at thie Mctropolitan Comipany's stationis
at Manchiester square anîd Sardinia sircut. lIni te illustration
've sIhow a 75-k.%. ttîrbo-getîeraîtor of anoîlier type, four of
lieh have beeti iîîsîallcd at tlie 1Ibide Cecil, Lonîdoni.

SiAîTURBîS.

Tlîe cenîtral station o! Ilie Newcastle anîd District Electric
Comîpaniy at Forthi Batiks, is otie of the unlost inîptaîîtital
tionîs undertak-eti by ticHe aton wvorks. A 500 k.%v. turbo-
altcrtiator lias becti more reccîîîly erccted in tlic saune station.

Th'lis Compîlany obîaiîîcd îiowcrs ta suîpply encergy iii 1&8g.
and on January to, i8r.o, tlîc works twcrc Opcncd, with ilirce
Parsons tîîrbo-clccîro genierators of 75 k.iv. capacity cadi. Tlîc
conîpany lias becn a suîccess iii cvery respect frontî tle first.
pnying a dividcnd vhiclî lias incrcascd evcry ycar froin 2 pcr
cent. in tlie flrst t0 81A per cenît. in the last ycar o! workiutg.

The sîîîall cost per unit for repairs aîîd rcncîvals-atid this
figuire inclt:des aIl planît, cables, buildings, clc.-is Wvorthi notitig;
ais also is tic moderaie figure ~hich represenîs tic amotîtit re-
qî'ircd pier unith sold t0 pay interest on capital at 5 per ccent. Tlî7is
is imiportant iti îicwv o! lthe resulîts obtaincd. Thie îvorks are

near tic River Tyne, froin wvhicli wvater is drawn for condcnsing
purposes. 'fle wvater pilles arc laid iii a brick linced tunnel about
,oo yairds long, and terniiliate iii a condecnser chaluter suink to
menui tide level. *rhere arc tîwo sets of plant, ont for surince
condensation, dealing witih liglit loids, tlîc other for jet con-
detîsZ.t0on, "Id caPablc Of colfdenlsinlg 48,0oo lbs. Of slcamt per
litur. Tfli %works arc pecuiiariy fornied, being placcd on thc
sie of a bll. and thc variotis rooins arc as it %vece rraccd ont.
'l'li place originally fornied part of Messrs. R. and W. llztw-
tiiorit Leslic and Co.'s marine cîîginc works, and at prescrnt is
ltoîîîîded on one side by that conîîîantiy's locomotive shops. As
is wveil knlown, Messrs. I iaWvîlorlis marine eniginle depattnent
was, soute lime lîack. traîîsferred to St. l>cîLr's, lower downi thec
Tvnec. andtI Ui elcctric lighit conîpany tlîus %verc able to fîîîd a
site well suited for ils purpose. Advantage could lîardly havc
ben taken of the position, liowcvqvr, lhad t flot been Iliat the
Parsons steani îîîrbo-gecrator occupies $0 smlall anl aliount of
space. and aiso on accotint of the absence of vibration, no
fotîndation bcing reqîîircd for the mnaclîincry. Witlî regard to
tlîc latter ieiture, it is of intcrest tc point ont that Messrs.
l-lawtltorsi's drawing office wall forins a continuation of tlie
ctnginie rooîn rcîaining wvali of the electric lighîting station; a
ladt wvlicli, in itself, wvotld proliibit the lise of ortliiary recipro-
cating engines. The total area of tlie cniginc roomn is oniy 400
square yards. ani in tlîat space îlicrc are at present fixed turbo-
gcneralors representing nearly 1,720 k-.w.. %viil provision for a
total Of 3.200 k.W.

'l'lie lise of the steain turbine for actuating elcctric gener-
alors lias litîlerto created thie chief dcniaîid for tItis mtetr, but
tîxere are soine other applications of tic steain turbine; amongst
thesc tlîat to fant and pnip niaclinery is of considerable im-
portance. Il lias been fouîid îliat a ceuitrifuigal puînp %vlîcn
sonîewliat inodificd, is equally efficicnt 'vhetlicr it is mtn at i,200
revoltitioîîs. as it gecrally is, Or at 3,200 revolutions. An
ordiîîary 6-incli pnp at 1,200 revolutiotîs wili give a iift of
a'bout 40 fect, but %vc learni experiment lias slîowvî tlîat tîte
iiodified purnp runîîiîg at 3,200 revohîtioiîs Will giVe a lift Of

abîî oo feet, %vith proportioîîately grealeroîtu.Ts
rquîals a discliarge of abiout î,ooo gallons per minute, and gives
about 6o water li.p. Wlien tlîis is coînbincd with a 100 li.p. tur-
bine, a very comîpact arrangement is obtaincd, suitable for
mnîing purposes. A plant %vas recently crecîcd at Messrs.
Storey Brotliers', Lancaster, for 85o gallonîs per miinute, at i6o-ft.
lift, ivlîcn rn at a-bout 3,2-oo revolutioiîs per minutle, and is re-
porîed to have given cxcccdingly good restilts. For low lifts,
tlie centrifulgal turbine puinp is not so suitable, and propeller
piunîps %vith scrcwvs. somnewliat like tliose of a slîip's propeller,
aire adopted. Tîtese arc sîîitablc for lifts of front 10 10 40 feet.

Anotlier departnient o! thiese works is dcvotcd to the mnanu-
facture of faits for ventilaîing purposes. and also for induced,
and iorccdi draîiglt. For the last tlîrcc ycars, a1 fan 3 fcet ini
diaineter lias bcen running nt Mr. Cookson's works, Ilowdori-
on-Tyne, drawing ]iot gases, and exertiîig a pressure of 7-inch
water gauigc witlî 2,000 revolutioiis per minute. ht lias practically
rîîn day and nîghxt sincc the slart. Fans have also ber Iitde at
ýhic Heaton %vorks for forccd drauglit on board ship. and for land
î>îrposes. At tic limie of our visit otie n'as being crccd ta give
induccd drauiglit at 3-iinch watcr gauge to two muarine bolers
capable o! evaporatiing 25,000 lbs. per hour.

Anotlicr application o! tlic faits is for collicry ventilation.
Engineering describes a 5-foot fan wliich lias now been running
for nearly tlîrcc ycars at tic Clara Pit, Wyla.m-oni-Tync, a large
collicry in tlîc Tyne district cxlîaustiîig 120,000 cubic feet per
minute at 2!'i-ilIClI %vater gauge; aîid anothecr fan lias just been
ceccd at tlie Tredegar Coal Company's pit in South Wales
for 300,000 cubic fect o! air per minute at 3 inch watcr gauge.

Botlî fans and piimips arc rcporîed 10 have given good re-
sulîs for ccononly. One tdviiittgc is îlîat practically no fotînda-
lions arc- rcquircd; in one case tic total cost o! fan, brickwork
and foundations aniouintcd to oîîc-îlîird thatt nccdcd for an
ordiîiary slow-specd fan. Thîis wvas largcly on accotînt of thie
,inaill quanlity of brickvork and foundations whlîi werc neces-
enry. Althougli we arc nct entering mbt many dctails of con-
struction referencc mîay wvitli advaintalgc bc made to tlîc inlcrest-
ing feature of tic govcrning of turbines. ht may bc cffcctcd by
an "mlectriral governor, or by a centrifugal governor, as may be
fournd nîost suitablc for the special work. If constant spced is
rcquired, as in aitcrnaîors which have t0 mun in parallel with
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