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seule, betwecn thie frecziîîg aîd lîoiliîtg points, iltider a1 Pressutre
o! one atinospliere.

Tîte unit of tent, or tîte British thernial lieut unîit, is tîtat
qiuaîtity o! tieat îîccssary to be added to i lb. o! water (.at or
ilcar its freczing point), to raise its temperatire i' Fahirenheit.

rThe unit o! power is i L lifted 12 incItes, or i IL ot force
acting tlîrougli i foot o! distance, and is called tîte foot potina;
33,000 foot pouinds, or units o! wvork daote in otie minute, inakea.
horse-power.

The unit o! %vork is the raising o! i IL throttgh one foot.
and a ulnit. o! hieat is eqîtivalerît to 7;8 units o! ivorki.

If water is at tîte teînperaturec o! 6o' F.. liowv mîany pouinds
o! it will it take to condenîse i IL o! steat rit 5 lbts. pressure,
the restîltant water to be ito* F. ? It is cvidemît to answer tItis
question you must kiov low iiiiich lîcat is iti t steain. Look
uip the stearu tables in atîy o! your lîand-books, and yoîî will
sec 1151' as the licat o! the bteamt; tItis wve will say is
1151 = T, and the iio* in tlîc resuttnt waiter, is iîo* T,.

r[150 - T,
Tmien wc have = P., or pounds o! water requircd.

T, -- T
\MTe now have aur calculation to put dnwîii iii this way:
11-r-110 1040

= - = 2o.8 lbs. Ans. Aîîd iii this formula:
lo -60 50

T = temperature o! the wvater. Ti= licat iii the resultant wvater,
S = total heat uîîits iii the stcant, P =amount of T to be îîscd.
The formula before any figures arc substitutcd for the letters
wotîld stand thus:

S -Ti 1150 -110
P=- or in figures - = 20.8 lbs. ivater.

T,-T io - 6o
Many cveryday problems in cotînection %vitiî our enginies

aîîd boilcrs can b>c %vorkcd ont by the simple rules o! aritlî-
îîîetic by tînderstanding the thermal ficnt unit. and its value urn
fnot lbs. For instance: H-ow inany thermal tînits o! heat have
wce in tc folloiîîg engitte. also how much coal 'viii be bumned
lier houîr? Dianieter o! cylinder. 10 incites; stroke, 24 incites;
revoltitions, 110; and pressure ilîrougîtout the stroke, 25 lits.
First, rentembcr the value o! one thermal tent unit (T HU
and the meclianical force it wvill exeri. viz.. 778 foot lbts., thcn
wc %vouild have to first find the foot lbs.. tîtus: toi x .7854 xC 25 X
2 x z22o= 863.9.4o foot ibs., and 863,940-778 = Il110.46 hecat
units uscd in the cylinder per minute. Second. if one lb. of
coal contains 12.ooo heat tînits, and our fosses betwvecn thc
fuince and the engine piston, froîn escaping heat in the
sniol<e-qtack. front radiation, condcnsation and exhaust dis-
charge. is 9-10 o! aIl the licat in the coal, titis ]eaves uls but 1-10

for available wvork. thcn 12,00o - 10 = î2oo iteat units available,
and 1110.46-12oo=.925 lbs. o! coal per minute. .925x 6o=
;.5~ lhs. per itour, and tîme h.p. of the englune wvould bc
863.940 -î- 33.000 = 26.2, whiich %vouîld make tc coal îîsed pier
li.p. pier Itour ;5.5 - 26.2 = 2. 1 lbs.

Latent lieat.-Tlie latent lîcat o! steamn is that quantity o!
tent requiired to change a body in a given state to another state
or form, without clîanging its tempcerature. Experiments have
showvn that 966.6 B T U wvili convert otie lb. O! Water ai 212' F.
into stcant o! the saine temperatuu-e. lience it takes 9Ç6 tintes
as rnuch heat to change i IL o! water at z22 F. to stcant. as it
(tocs to raisc tîme saine %vight of %vater front ss'* to 56*. The
latent lîcat o! stcant changcs as the temperature umîder îvhich
it is generatcd changes. If stcami is gecratcd tînder a Itiglicr
temperature than 212* F., the sensible litat increa%ýes. aîid tl1ý
latent lîcat deercases. To find the latent licat -)f steanti at any
ttmpcraitire the foiloving ride is very neirly correct. Let
T = temperature o! evaporation; latent tient =966.6 -. 7
(T-212). Exaînple: Wlîat is the latent hteat o! steant if the
teniperature is 228*1F.? 966.6-.7 (223-212) =955.4; work
the brackets first, titen x by .7 aîîd subîract dtlc resîtît front
96&.6. W~atcr is conîposed o! mtillionts o! molccules, wticlt are
always in motion. At 461' F. below zero wc %vould have abso-
lute cold and the water wotîld be pcrfcctlY StI, at 32' F. thîcrc
i- sorte movenicut o! thte particles, and as wvc zadd tent tItis
moventent inercases, scnding the rîtoleenles fardier anci fartdier
apart, thus increasing tlteir spcd, and tîte greater distance
bctwvecn te utoîccules the greater the space the wvater will
occîupy, and this gocs on tintil one cttbic inci o! ivater nt 212' F.
wvill exparta until it occupies 1644 cuibie inclics o! space. the

tcmiperature o! the wliole stili being 212' F.; lld in cnusing this
expansion we inuist have addcd 9M6.6 units o! hecat; tîtese have
L'een converted into the work o! driving the înokculcs o! water
furter apart. and cati bc recovcred again if we. use tic stcam
%vlhcre %ve cati apîply tliciii, for tlicy -.Il leave tie steam as it
rcttirsis to water. If wvc takie 1 lb. o! steain it 212' F. and apply
it to Iicaîing our building, by the tinte it is ail coîîdensed back
to wvater it lias giveti up 9W6.6 lîcat nits. Iii nixiatg stcatît and
watcr ]et WV rcpresenît the %weiglit o! steamn, tà the tetnperature
o! thc steani, anid w the wveiglit o! tce watcr, and t tlic temnpera-
titre of the water. and T tic final tcmperatture o! the mixture
of steani and wýater, and L tic latent lîcat o! the stcaîîî, we.can
tiieti fortîtîtlte titis rie to fitid the tcsnp)eraturc o! the mtixture:
Add togetîter tic latenît litat atîd teniperature o! the steant, and
multiply the suin by the weiglit a! the stcani, to tlîis add the
product of the weiglit and temperaturc of Uic waier, and divide
titis stirn by tîte weiglîts o! tue steain and watcr; the answcr will
bc tic temperattire o! the nmixture. Thtis is a long ride to writc

W (L+ t.)+ w xt
clown. but iii formula it appears tlius.; T =

xv+ '
If 14 lbs. of steam at 212* is discbargcd into m0 ibs. o!
water at 46', what will bc the final trnperatiire ? Tlîe wciglit
o! tîte steani W = 14 lbs., the latent bcat L, i.- 966, tlte tempera-
tutre o! it is t1 = 2W2, the %vciglit of the water is w = 200 lbs.,
aind its tenipcratîîre is t = 46*. we tlî--n have

14 x (966 +212) + 200 X46
T=W (L+ti) +wxt= .or

14+200

966 +212 =1t178x 14 =16192. and 200X 46 =9200, tiien
25692 25692

9200+ 1492= - - 12.5'thc final temperature.
200 +14 214

82UE5TtON5.
If a Centigrade iliermnimrcr registers x120, whit wvould bc

the correspotîding mark upoît a Fahrenhecit scale ?
If a Falirerlieit registers 3o5 whlat is the correspoîiding

mark on a Centigrade ?
Howv iiany heat units %vill bc required at an enigine piston

if tîte conditions are as follows: Dianteter of cylinder, 26 inches;
lcngth oi stroke, 5 feet; revoluitions, 6o; average pressure
throughotit the stroke, îgYM lbs.?

A. M. WiVcKt:,cs. Exccutive Secrctary.

RAILWAY ENGINEERINU.

The followiîîg criticism o! Railway Engineering, by Cecil
.3. Snmith, .. appears in a recent issue o! The Railway
Gazette. ?1ew% York: In itis introduction the authar explains tYiat
îlîis is intended as a " fotindation course only," and that lie has
cndeavored to epitontize Ilis vast subjcct in such a way that «i
student or layman withiout previous knowledge can grasp it
intelligently. He undertakes to cover the subjeet front the vcry
brginning to the cnid-to tell the considerations that should
govcrn in the gencral choice o! the route and termini; to dis-
cuss the relation, o! grades and etîrves to future carning power
and niaintenanic rnsi; to trIl litw ail iurveys arc muade and hoty
roadbed. bridges. culvcris andi track are bîîilt; antI fitîally to give
an cpitontec o! railroad lawv. lie undcrtakes to analyze the difîl-
cuIit subjeet o! train-resi stance and to develop the sornewhat
intricate tlîeory o! casernent curves. He treats of rails. thcir sec-
tions and cliemistry, and o! rail joints. Ail these things and
miicli more hic does in 200 pages o! 500 words to the page.
Olivioiusly so nuclî groind can be covcrcdi only superficially in
a book physically s0 smahl. and the autiior quite truiv says tiat
the ",work is not exhaustive. but mercly introductory." Nat-
tîrally, many things are said in a dogmatic and unqualificd %vay
that really cannot be acccptcd as said. witlîout qualification. In
the main. howevcr. therc is not nîncli in the book that wvill seri-
oilsly mnislcad. and gencrailly it is safe and sound so fatras it go,ý.
Il is writtcn front tc modern sîatndpoint indicates good thcory
.-înd practice. and sîîggests Unes of tliought and study tîtat may
tie profitably folfowcd ouît. In this is its value, ratlier than as'.a
conîplete and comprelicusivc guide to practice in any one brandi
of tic sîîbjcct trcatcd. Biggamr, Samuelc & Co., ptblishers,
Tnrnnto and Montrent.
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