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Lot H= fetvehr.power of engin.,"
X Mea.n radius 'ot fiy we
N =Number of' revoutin pe aiute,

*Tben in round. numbers the weight in cwts.
90,000 EIn

Ral Na

In this formula n represente the degrées of irreg-
ularity which ie admismibie, and tbis will tif' co ur8e
depend on circuimsttinées, and may be anythin g h.-
tween 20 aud 60. Wbere nut great degrýe ut uni-
formity is required, the former value will answer:
for the. fineat cottifn epinding macbioery tii. latter
je nuL tue great. For ordinary practical wmrkslmop
use, however, et mny b. eliinated,,by substitution,
snd the. furmula then beocome-

2,000,000 Il
Fgor ordinary machinery, W =

R' N
For purposes wbiere a miaximumn

5,000,000 il
regularity ie requieite, -W= ______

R2 Na

In otier cases sone value hetwe n these wiil
be foundinmuetBuitable,.* The. deterumination -of the
diameter for any giron >ptwer, and the. veiocity,
cannut b. se.ttled extictly. by ptny raie, s tbem~e
thingst depend almuet whollyr on circumetances
eeldom quile wvitbin the 'control of -the engineer.
In corn mille.t4e rima of'the wi'eel ebould, as a
genermîilraie, ras faster thar i etuntes, in order,
to preveiat back lash, and tii hoide goud in the.
case ot many otheir machines, s well as cors mille.

It ie as Wall to, remember that the -pressure on
tie arèmi of'a piston dates net mccurately repire.sent
the 'presseure on a crssk pin when the engin e la *1
Motion, becaue the. veloity of a heavy piston,
courtecting rod, cross.imeead,. and guide blmcke,
repriedents a very considérable amourit of momen-
tuait; and. thus at the heginaing of a struako thé
strainjis the crank pin je 1e88, and toiwarda the. end
greater . than that due to the presmaireuon the piston.
Fromn'thia it t'ollows that an origine might eaeily be
constroctea wbicb, white working eteam very ex-
pansively, wauld exert a smain nearly constant on*
the crank pin. -It wuould only be requismite to
proportion the gravity ofthe mases of metal recipro.
oating,. tiie epeed, the grade of expansion, and the
initiali preitsureIn order to att.ain ttisenid. Thus
fast running engines. with* heavy craie hena, Uc.;.
wil ot require nearly sc ponderous a fiy Wheel,
if they are- worked expansivély, as at firsti sigt
may eeei ýnecessttry in conséquence of' the. varying
pressure tin the piston. -Fur eucb engines tb. raies
w. haîve jut .gavitve need' not be departedl front.>
Slow runnîogi expansive engines are usaally se
watateful of'fuel that; they'are sot very popular;
at leaat, etedm' le:seldd'mcat:tff very-early in their
oyl inders,:and we -ne'ed -not, therefore. tîtke theui
into consideration; Simple se8 the -fl,ý wheel le,
there are many 'probleme invulved in itai maction
Worth. the attention of. the. prmietioal mechanic, and
w., porpose returning to thé.sber-tca~a

s The sectionl as 61 V, ly Wheel rlm i inches,

CONCÇENTRATION 0F POWER.

'On the* concentration of power. depends. the
solutio)n. t impqirtntt"nechiiical pritélems daily
encountered by the engineer ini the. praàtice ut' bi@
profession. > bn is pracsicalftbrm thecuoncetitr;ation
of power is embodlied in the réductin ot the'diin-ý
arasions t any mottar tornilium lirnîts, DoumaLter
wbat iLs individual construction, or the nature eof
Lthe primîciples ander whose administration it gives
forth power. Tiie problem. thue statei, involves
in itti solution malkmy points ut' technic'l detail,
wvhich cano (nly meet witii pràper*tratinent at die
bande uf those pratticmilly, Ms weil as tbeiôretioally,
acqîmainted with the. w0rking of machinery, because
ait ths difficulties met *witb in dealink 'v;ith emnall
machines isitended te) devehmp a high power are
eibdountered ie their workîng, selilom or noever in
thoir mero construction. The whole taîiti1ject is une,
poseseting ni) comnno interest,- the. struggle for
conceetratedl power having produced soine of the.
muet elegant and in portant mechanical arranige.-
mtente ever called ito ;ýexistence -by tbe excogita-
ins utf inankind. : ..

It ie needioqe te complicate the subjeet just now
by any disquisition un the enigin ot' puwer. We
know thtt Dno machine or systemn of matchines,
bowever complex or ingenious in commsructi"ôn, cari
do imore than direct In o the required ebsitiels
certain proportions of those forces wbicb are
develuýped by particular law8 of nature over which
we pom.sess a ver y limitod léontrol. To orixinate
power in theiiiolves is; beyond the capacity et:
weud, irun, atone, or, in short, any constructive
mitteriamdt;àteur diipo)sal.. 'rite warer wheel stands
Rtill unuil the 8tream le pormittedl te flow into iLs
bîtekets; but the atream dites not pos4mesa volition
-it aleo w-unld stand stili bat for the. action cf
gravitation, a- force in the abtract wbolly indopon-
dent of maib's control or influence; obeying certain
well-known laws, front, which it neyer depmîrts, and
perpetually operàting tbraugbout the. omtire uni-
verse. Why a larger body mhuld attract a mmalter
one, we do net know ; w. can only rocognise and
avail* ourt4olves ut' the ftct. In likre mutiner, the
sream etigine is iin*ipable of doing more titan
converting Lu usefal parposets, a certain proportion
of the force storod tmp in the fuel whiehà béats the
water from whicii the 8teamt îe raised. lit eitiier
the fali ut water or the combustion of fuel, a car-
tain force is merel'y set ireit àr called inue action;
it le neyer creasied by the. aid of' macliery of the
existence ut' which, al the forces in natture are
wbolly -and entirely 1ndependent. 'hua, :wben-
ever a pound of ceiundergoes tbe proces cf
combustion,' power previouely etored tipis set free ;>
and preciey the smine mechanical effortie requisite'
te evaporate a pound eof water in an* open vet4eel,:
as in a elomaed generatxbr con nectedl with a eteanx
cylinde! and, piston.' Vere, ut net that pure for-ce
o)r puwer hasexietoe i.ndependently t nechmiim,
there -wiould b. litile mont for im'provement in the
.Construction of machines.. We. hould ex peoL to
fied thoir dimensions bear an inv riable proportion
te the antount of power whioh they were intoaded
te produce,.-wlmile the Ieaet possàible varioty w'muld
b. penmitedl in matters of detail, on whicii their
Working woald doubtiessa alm oet, if miot al togetiier
depend It le* Lierefore penbhape fortuimite that the
existence of poweï iii wholly separato and distinct


