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l'litvre are t'' i ii Iuîi '.II fil .t it buit tg l'lttll tt % In lît1 irt tut.tl

f' uk itle Ili wiIl tilt-' un tit-i t t'. k<ît t uui'.t.îit and t<i ti foirt a, t'

%.Irictl it'-torcditig ttî tue( .îîoîtint tif 't' trk tg) lit' titî; tit'- ot lit'
Ini 'viitite foîrce' j'. i'.t't alttiit and . th titqt.'iitit: t'. 't -rîtU Ii

prtprtionuii # Itirle nuit-k <loît. suptipi, e .'.t latil ture toi) tif .î
1111til astlîîy tif avalter .vliitiîi nve 't'. l I'li tii '.î fuir plane. r. andifit - tî

po'e tiiat i one ie tif tut'. hll %ne toulati destendt nîitti l %t.aile>-
inii ti depili tif too feet. anidtitin tire taitler sitle %te t'couli otutîl

dlescend o féelt, i'l %supilt'.e ftirtliiim, tiî,t ne.WC ie ttî

tîlîrate tell 'tater wliîels frotît tii-; '.'ater pioweir. If m'e pulat thte'.
tell '.'.ieel'. %ite b>' %ide atit ci'tiiect tiret b> il plipe Large'
etitîngli ta Iipl ti>i llît'm ail.. tht'e c...r of Ille w.'t ' mOuitil

retiiatîi1 cotstalnt ;ai tlle (tltatity tli'vig ''otld dî'petît tlpoti
tire îitlîbem oif '.'.'aer '.'.hîei' %t'.Orkilg . or, iii tter m o.rd't, tIliotn

tire ,unîloutît Of '.ork dline. ()r tie otiier lîhiti, .upPiîî~IIg ne
poil thiese NV.iîecb on the lttier side tif Ille jill, One 'A'iîCC el tht'u
te other, tenl feet aluart, tunu cotînet't tiret'î uithiî pijpe otiC

after tire otlîci. 'ro itke titi', Ç-oîîîlaristîi, ctîtiîulete il tiitt"t lie
et(litîiercil tiiat Caria niieei-j, til stel' tr tî'rrate iii sti far a'.
tire Pipe ks not ini a straîit i ne til aild dtlo. tire ill, ai
because cacli wt.licel ks suppti'ed III retîtire a iîead of In fect
otil>'. Non', iri tItis case tire citantity <if wt'.rc pa'.'.itim rctîiaiî

coritiait, 'tviercas tire pîressure or ''itatl drtîp cari le cotibidercd
a.pr.tcticaiy îîroîortitîai ici tire niuimer of %viei's o -.. ikuî.

'l'ai oper-ate ail tenllvîci on titis sy'stetîî requires a total faîl tif
100 ect, aid ture saine '.'.ater . . 111' aIle ''..lîels .wlîemca, tg)

'.'orl tire telli wheels lîy tue fatier %%,%lete require .1 a lail of <uni>

In fret, but cacli whlieittk ils. onti sepat att. stppiy of 't'atcr.

.Xltholith is cotliparîsot i 1.a little I;fhictilt, it ks esentiail>' (lie

If, foîr instanice, nve hiave' teti laiîîps, caxil of n-hidil recluires a1

cimrent of it atîsperes in tîuaiitity 'tith a j)re'.siirc of Io vtolt,,

and ive commiet tiiese laîîîps one atter titre otuer, ticeta tire saine
curmt-crt of Io aniperes notuld wcurk ail tire laniips, butl tire force
nvotlul hi' go timres 1o 'toits, or 10o 'toits, wvlîecas if wce cotîneci
thcse laîwps bitde by bidie, iien eaxil 'tould reqitire 'its o'tvis'uplîpy
of electrtt'it>', tire baile prc'.'.nrî '..otid 't'ork tient ail, bilt it
'.uoid reqie 30 lianeCsw a'. tchîi electiicit% 1> -stipl> tdictai.

THE WORK THAT IS IN STEAM.
'l'illt-RE is oni>' a certain animont tifork tiîat cali hb. gel Ot

of .teait, lit) miore, sa>'s a i'riter iii I>tnep' tind 7'ransmis.i<n,
-ardt nititout expans.iontichte is nlitici iess titan titere is, 'tiit. il
'..otid be n'eUl for ils to hi. able Io tigutre (lt jttst ho lit>'''icil lite:t

atîid n'ork titere are iti mtcauti at aul' eir pressu.îre, hotu nvitl
«raid '.'.itiitit expatibsiî.

'l'lie mî'aximums %t'tork tui can be got Oui tif bte.îiiii 't' it!ioutt e'.-
patîsion tia>wbc fund b>' iltiîtiplyitîg 144 b>' tite pýressutre iii Ibs.
per square incih iii 'acuîtiîî andi b> tirc '.olutie of stcatîî .u tue
desircd pressure, as cosp:tred niti thaci of't'..terat tirc maxitrini
density of 39' P.. tiie's di%. icinèý b) tile hieat tunt lier tubi,. font
oif steati frorn 32 to thse desircd tctripcr.îtuire, .îîîtl b'. dlit ' ultie
of steain of *hc correbpond(itiîg tctnper.ttustc 't-uîi.t cdl %%' illi thia
of '.'ater ai tire mnaximsumr Oe'it f 39 r. Ili,- %t tluie V,. gtui
b>' Fairbairni '? 'ate" foriiiîui.t.

l' 25.02+49513

4+0.72

aii mt' luthi I represent'. til. t %olunie due to rte tetij)ecattitre titli
a'. tise total ,tetin prcbbutre t tntLiie'. tif tuict'>

suppose that 't'tt 't'. îh tttu't ho'.' tiîuti maimîumî w.ork, thtere
is, tn steats i 6o pound% .tbo'. e %'tctuunm, or rallier miore titan 45
potinais lier %.tua're Inili b'. tite g.tttgc. Tiat uîîaxtnîtn %ork '.'ll
bc
144 x60 xt428.32- 1 -1 4 4 x COx427- 3 2 >

170 e8 x 428.32
,70-5S x428. 32, cquals, '.> 5o. foot lb'.., or ;o. 5 +772 <.54

per cent. oif tilt total lim'ter.
Supptose iliat ne't mfcrea',e the steain pressure to 120 pouis
toaor poundb .îb<' e ti ttiden nve -1lait% .ce ti iaximumi

arnount of '.'ork
14, x 120X (227.i6 -t>) -t4,1, X 20 X22632.20 X2:7-56

56) (325.20 X227-56 = 2. folo0 pou'îds, ab'îut 0.85 per cent. of
the total '..ork. Milus by (iotbiing thec stcami pre-stre abovte

-tg tititIli %% (1 lait% v liitidt I t it 111.t%ttitIlIli *tttuîîulit tif %% girkl, ah mt

%%Vlît',i il t i it'% tt u ntîi ot tbl Ille ilamiltitu .îmimînttl «If mo<b I

iiitt%t nitiltiffly 144 Il% Ille total Iîre1%tre aii ptuindý lier squ are

mlt~tt titi hi 2. ;,1 lianes tire lom.îritm tif tire '.îrtokt of tire.

tlii' li tire sainie eleliiiit', .1% before. tit- L.at nuits. lier cuihîr
font of %.tratin frot 32 to tire tetîipt'ratîtie tif tlle striat t '.îl

antit re 11 olitii' o<i te 'traîin toltnp.retl nttlà liliat ltf tetr ;il 39,
Fa.it.
l'lî t'.t' a 'ter> oy il' rule tit a-, iltn llier e -

liru".'eti 1% ;a fornmuia.

iti'.te.i(i Of 2.31 titît's tit, t 1îro-ttîiti f tire relaîjînil betw%'eln full
stroke and tIie tite of fulîl '.ttati. tire expre'.'ioti " lîsperbolic

TIo '.'.rk, ortal .1 ouple tof utiplc'. ltimier tdais mie and1( futtîliîîiu:
sîijpuu. litant WC have steatin a'. befouti of (-.0 potîîîk pres'.ttî e
above 'tacuili or about 45 pon,îd'.4 iw tire gaîtge ; alid tliat the
ctit off' k at '4 tire stroke. 1.ea'.itg trat learatîîe anîd ail otliet
ti'.ttirliitg andc c-o11ltIitltg cati. e' gt't tire fuiIlîî%-Ilng

V-" -- 427.32
t +h>,eI)rboiic logariiî of4 2,180î2u
Il= 1t70.58. Mietn 've lîa'.e

144 x (A x 427.32 x 2.38()2')

t70.58 x 4ý_8.32 103
'.'.lnî'i , of coirý;c, jtN't 2.38629 t'Ille, tire rt".ttlt thtat Nve gtit '.'.ttli
'.teatii il O pttids andI no exlîas .ion.

Nowt. trying stcantl at t-z 20linîl' lrcsti.re abtî'e 'tactititni, i.ve

144 X 12-1 X 226.5(0 X 2.3802()

325.20 x 227.56
or, oif cotr-ejust 3.38629 titilies tire propotiotn wlîere tîtese 'vaç
no e,(Iîanbien butl Ille saille ptevmlîe aho'.e -. Ictitii.i

N ow nve %vili try ctitig offat Il iiîsteadl of .ît ' l'lie ex.-
pariîsio:î ratio i'. 8, tlie lîyîierboiic logarithiti of wilicil i'. 2.o;94,
so thant %ve shall hiave' wi:li cighît-fold xat'ini 3.0794 tinlies lt'e

ihît> that '.ve hall without any C'cpaninnii.
WC nila> cotmpare tires. si' restait-, wvitl a(la1tage

- -~ -- 1'roportiotxofnork Realizeid.

No expans'ion' ai ali ci.5 ().s
1Four-folt '.anil t5.6 16.',
E.iglit4niltl :",îut'Jt 20. 1

ItEATING FEED-WATER.
1'îî E.tE ks somietliiing very reniarkable iii tire '.lo'% tics mt'attr

wlîiciî sîe:nîî Users recogtîize tire grcat sa.ang tire) Iîiay ttî;îkt tIi
tiîcir weckiy coal bill by the aise offccd]-wa.ter he;ttersý. lii mati>
piaci.. the gain, %%hkih m'ight bc bceurcd ai. nt) %et) gtea'. tnilay.
%vt'id milice ail the dift'cicncc beîî'.een t dIi% tdend and no divi-
dcnd. At: a :iecting J a piper noîtnfi turn 9.eoni>ai.y il shnrt

1111e siflie, il n.s iîicntitinet that luil tie fiti ubeul 20 mais ni
cal per week, and ibMt the recent intxcase in thse iice tni çai.
mrade an incre.-ie nf,£2,6)oo per )'car in the fuel bill, 'tihicl i îaîle

al re<itiction <if4. per cent. in tire div.idend, oir frot 12 to 8 lier
'enit. This is (,.il% one of m.rny '.'rksb 't'hetet stilAi larg'e hquart-

titie', of fuel a're .. aon ed, .anu it ~neit'' it) e'.îgtlIers.

that il is tire e>.t zltion rallier tlî.n tire rafle tî lic.ît tilt feed %%'.lier
on ti us''ay to Ille houeilr',. Vet b) tiîsti.nsn borne tirri'. arc
mlalzing ;a sa'.ing 't'. l rejurebent-, tî lar-ge àitLtiie. A 'cm-V
nioderate estin'.ate of tilte 'alle of il. liemer wlîk h raises tire fecd-

%v'attr froni -a normal tetiperatuire tu abhout -zoo degi-cts, es tii"
ba'ting of 10 lier Cent. of the fuel uscul. 'Illi% n%;lrc issU cobtîs a
21 lier ton, aiîd wherc, Ls in tiit: .îbo'.:c t.îc, 22o ton% lier neek
-ire usetd, relîresenats a yearly m.:ng of' fi,25o lier ycam , or
probab> au di% iclend of frai.. ,o lier cent. tu Ou pero toni. ,et ye.îr
on tire capital expendcd on liii f ced %%.ftctier îe' ihe An,.

lit tti. r<'c&'t ttcîI oloigtca eXh< i.'i<n 1.tîkinîd uisa sdîi!ar
cunllpete. il 8 . sigo o:f the times tllai <'tectiru liglimng attractel t mure alliai
îtcrâ s tIaray e. t'lcgrapîty.
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