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wihl a stuat, lion condcnsing, slide-valvc engine, nîay give
four or five tiines as inoch power Mien used in coniieciion
widsi ai) engine of muîre iniprovedl design. To get tie liorse-
IîOWcr of a1 boiter, by Uic ccntennial muie, or by anly otiier
rule, tise first tîrobleux is to fisid tite lieatiug surface of the
proposed boiter, wluieh eolnsists of ail those parts of the stîcli
Ieieas aud tubes whici are exposed to the direct action of ître
fire on UIl but gases tisat conte froin it. We shahl proecced
to cousider tisese parts in detail.

To oblain the arca wc should know the exact length of
tic shadicd area and also the lieighît of tie side walts of thc
furnace; but iu practice it is usuially assuincd titat t shaded
area is eqîîal to ne-bahf o! UIl sheli. ''ie front lîeadl of the
boiter is of littde or no value as a hcatiîîg surface, because if
tic bîoiter is welt dcsigtned tise tcrnieratuire of tise up-takce docs
îlot greatiy exceed Uic tenliperature of the boiter itsetf, and
itetice Usere cantitt be aîîy couisiderable absorption of licat
throligli Uie frontî lcad; this shîoutd thcrefore bc cntircty
oini<ted iii Uic caiculation. Tite back liîad is more' directly
opposcd to tie tîcat of the furnace, and allowvance is s6inc-
tines madte for such henting surface as it contains. In prac-
ticc, wve do îlot allow for tce back licad, tiowevcr, becauise the
only part of its surface whichi is available, ini aîy cecoui-
sisîs ia lthe sînall segmntis whicli lie between the tubes, to-
geitier with a narrawv strip arousi thc flaîigc and just under
the back arcli. Wite there niiglit bc sonie tîcauitig vaille ta
tisese parts witei tce boiter is icw, wc do flot cousîder tliat
thley are worth taking into account aiter it lias beeîî tiscd for a
tinte, tiecauise scale is iikcly to form tîpon them. Tite tubes
are oi great imîportansce in comptiting the icating surface,
liecauise teir coîîîhiined area is very large, as can be secui iii
tise latizsîeric.11 example given helow. Ia computing the hecat-
ing surface of a1 tube, WC have first to consider wvbcttîcr WC
siîoutd take thc internai or externat surface as the effective
one. Thtis question aduîits of discussion, and coiîld only be
settied definiteiy by actual aicasurement of the external and
internat tenmperatuires of the tube wlîcîî Uic boiter is iii opcr-
ation. If it were found by experiments o! is sort that the
tube, as a whote, is tiearty as hiot as the gases within it. thecn
Ille externt surface shoîîld bc taken; while if Uic tube M've
pbr(veci to lie tardly botter îiîan tse watcr la the boiter, thicre
caui bc no douîht tliat the iutcriîal surface should bc takzen as
hIe effective oîîc. 'Ne do not know that aay sucît mcagure-
mnîuts bave beenl niade; and some eniginters base the catcutated
beatilig Surface uipon tc internat diaineter, wisile others lise
externat diaicer and stili atiers Ille average of the two.
One practice lias been to talie the externat diameter, and Uiis
course is justifledl by expcrieace.

Thiis point beiîîg settlec, tic next stcp is tu find tic area
of lte tube by mulîiplYing its outside circuiniference by its
tengtl-.-tiie circuinîferecec being foîind by multiplying the ont-
side diameter by 3.1416. (The dianieter of the tube is usualty
giveni in meties, so that if the surface is required in square
fcct. it is îîecessiry to divide Uic given diameter or circum-.
<ecnce cf thc tube by 12, so that it may bc expresscd as at
fraction of a foot). The area of onc tube being found, we
rnultiply kt by Uic riumber Of tubes, and thiis flnd the united
suirface of ail1 of theni. Thtis. Wiien added to the licating
surface affordeit bY tic SI)CIc, gives Uic crîtire surface uipon
Whticth Ui ratcd Itorse POWer of the boiter is tu bc based. A
nilmerical cxanifuie Witt makc the ride plainer. Let it bc re-
quircd ta fisid the lieating surface of a 72-incb boiter, 18 fejt
long9 front lead ta Itcad. wittî 92 tubes-, 3t/ incites in dianie-
ter. he dianteter ni the boler being 72 bIches, it.ç circum-
feresîce is 72 X.1416 =226.1952 incies. To express titis cir-
climference in ect. Ive divide the resuilt by 12, thus: 22,6.1952-
12 = 18.&46 (cet. The lengtli of the boiter between hcads

beinsg 18 feet, the total area of the sheitl is 18 X 18.8496:
3392J928 square <ct> aud 339.2928+:2 = (0.6464 square feet,
whiclî is to bic taken as tic effective lieating surface afforded
by the siil. Passing itow tu tue tubes, we find tliat the cir-
culitfercusce O! a 3V-iîtcit tube is 3. X 3.1416 = 1.9956 inches,
wtîiclt is cquai to 0.9563 o! a foot, silice 10.9956 - 12 = 0.9i63.

ltcsurface of the tube is ieu fouîid by niulitpiyiîig tie cir-
cuuijferctice by tue lcaigtls, ttîus: o.9163 X< 16.4934 square fect,
wiîicit <s thc arca of a single tube. Tite coaîbiiued arca of the
92 tubes tlîat the boiter coîîtains is 92 X 16.4934 = 1,517.3928
square ecet, wiliciî is Uic hicating surface afforded by the tubes.
Upoti addiiig ttîis ta tue iieating surface afforded by Uie slîcli,
we have heating surface of shlt and tubes. Total tîeating
surface Of boiter 1(0664 + 1,517.3928 = 1,687.0392. In roti
numbîters, the effectivc licating surface of boiter wotiid lie
1,687 square feet. It xvili bc seen that Uic tubes are o! far
mlore impîiortanîce titan the sheli.

Tite licating surface of the boiter being knowîî, Uic next
stcp is ta find wiîat evaporative duty înay bic cxpccted of tise
boiter in ordiiîary good practice. To salve titis part of the
probicîsi WC hiave Ia know front expericuice wlîat ainuit af
ivater eau tue ecoîouinicai>y cvaporated by cadit square foot af
tîentiîîg surface per iîour. Ia our own practice we fitnd that
wviti the boiter <s Weil desigticd and thc draft is good, an
evaporatioiî Of 2z;' pouuîds of water per Iiour may be hail from
cadi square foot of lieating surface. In exceptional cases the
eva1poration may ruri as iîigii as 8 pouinds; but under ordinary
circuinstatices <t is fouad tat 2!,/- pounuts is ail that cati be
reasoîîably cxpecîcd.

If tîte data by experience be accepteut, it foliows that tule
boiter wiii ]lave onc nominal hiorse power for every t2 Square
icet of licating surface; for if cacli square foot evaporates 2vi
pouiids per tîour, the total evaporation -..1 12 square <ct vill
tic 12> X 2 = 30 pouindS per liaur. Tue nomuinal hiorse pawver

ofa boiter is thus calculated by dividing Uic total effective
iseatisg surface (in sqîuare [cet) by 12. If it is desircd to cal-
culate the aclual hiorse power that a boiter may be expectcd
ta furnisti, we miust flrst knov somethir.g about the engine
that is ta be used; for the boiter maerety produces the steatn,
and <t <s the enginc which transforms the stcam <ita meclian-
ical energy. Nowv, if tise engine is of gond design and
economical, a good average can bc expecrcd; wviile if <t is
Ivastecful, Uic boiter wviii bc workirig just as bard, and the yield
will bc niuch smaienu

A nurnerical exanipie af this rule may be given, taking
tic boiter wtiose lheating surface bas aircady been given. The
beicag surface being 1687 square feet, the evaporative duty of
tise boiter per lir %will bc 1687 X 2V2~ = 4217.5 pounds .'
4217.5 30 = 140 horse POWcr, the actliai horse power devet-
opecd tindcr sucti circunustanices and data afforded by experi-
cnce.-National Engineer.

PATENTS GRANTE.

Tie fottowing Canadiln patents, rctating ta tise textile
trades, have beca granted:

Mattrcss for ieds, couches, etc., O. R. Hunt, 'Minneapolis,
'Miii. Conibination of tramle, springs and mattrcss <abrie.

Clatîtes dryer, W%. M. Barnes, Philadelpiiia, Pa. Gant-
lination of lieating coils aîîd air circîilating device la drying
rooni.

Window stiade fixtuire, E. H. Bassctt, Waterbuiry, Cana.
Palier niaking machine, .J. W. Moore andt J. A. WVhite,

l>tsiladctptliia, Pa.
Stiears, WV. G. Henderson, Titiîsviiie, and E. P. Cole,

Pittsburg, Pa. Extension appliance.


