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fromi .tbnt of niacbinery, for, as 15 18 in-the abstract
inc*pable of change or al.tertion*in its, nature, wei
are enabied to. adoptjust -that arrangement of
wood, iron, &c., ia s eparate parts wbicl, we find
Most conrenient, Weil knowing.that 80. long as a
few iaws are attendtd to which iil prev.nt the
wamte of force, its nature, obaracter, or existence
can ba in no way imperilied. And we thue find
that the dimensins of a machine really bear no
relation wbatever to, tbe amount of power whicb it
msny render available, other thon tho8e whieh are
xmpressed by certain properties of the materials cf
irhici 1 is composed, such as their tensile or trans-
verse strength, their liability to, Wear by friction,
and the nattire cf the modes by wbicb the deval-
oped forces are subeequentiy transmnitted. In
practice, we Meet with instances of the trutb cf
this proposition contin'ually. The ponderous
Coreish engins, with ail ite arrangements cf
colossal bham, buge cylinder, and vast boliers,
develoées lees power, perhap8, than the littie loco-
motive which hauls a train cf -coal waggons laden
with mnaterial for the supply cf its furnaces. hits
neediesS to nmltîply examples with which ail car
readers mus eb suficientIy familiair.

Power is force in motion, and therefore the
question cf relative velocity is a master cf great
importance in the construction of ail machines,
but *more especially. cf thoLie which are intended to
concentrase a great capacity for 'work ie a very
smail compias. Mcst of the forces atoaur disposai
wiIl operate, under.certain conditions, at any speed
deemed muet desirable. These conditions are i n
general easily secured, and, therafore, we flnd that
noshing but considertions, tQtally apart fromn the
develupmieet cf power xer .ae, preveet us from
resorting to the use of aven -minute mecbanism
whenever it8 empicyment becomes desirabie from
the exigeLcies of situation,&-o. Practicallyeeking, the great obstacle te the concentration Mfpocer
je tound in friction. A given.etrain being piaced
at car disposai,, the amount of machanica1 afl'cs,
or, more exactly, power, 'whieh. that force.or strain
can give out, will be meaeured directly by the space
wlhich k pases ovarin agiven tima. Consaquentiy,
simali ma~chines intended, to . do mauch wcrk must
run as a high' spcad. A rosi stanceocf 1 lb. over-
come at a speed of 33,000 fît. per minute, ie a horse
power just as much as.33,00 tb. overcomne at the
velocity of 1 ft; but at high speede ail the trouble
ever.givea by*friction..becoméo* mýagnified, and
speciai arrangements for lubrîcation, and particular
furmes and dimensions for ste rubbing.parts or sur-
faces must be adoipscd, or ýtbe machine will alsogeth-
er fait ià the perf6rmance of i't8,daties.. Whou the
friction pruiblem ie. eolved ýnu difficulty çihatever
ie Met wit.in the concetitratio)n of.power, provided
the conditions under wioih* tbhat>power.ie produced
in ethe first instance,. by. soneo-nde or other cf the
naturai forces, are cumplied with. Thus, a cannon
bail, at the mýoment itisaves the miszzie in ite flight,
je. the var'y impe reonatio n. of conceatrated ,power
due tu hiigb va[ocity.' .This, perbape,A is sarcely
n iustânee 0sricsly *analoguesi to anythaeg foutid
in initehlumery. Turbines, howeveré,.now asnd.theu

f rinie exampli of ste production of immense
p'ower within a very em.îsp4ce.ý At-Si."glazier,
in théo BlaCk Forest, a Fourneyron turbine, only-20
ie. diameter, .ueder a fall of 172 fb., giie 56 borse

power, although its ansire weigbt is but. 105 Ibg.
Another.turbime at th'e. name. place, cf but .13 in. in
diameter,, under a bead tif 354 ft.,,makes 2,200
revolutions per minute, asing i cabie fut of water
per second, and driving 8,000 spindles,, besides
lorne, &c., in the Mill to which it is attacbed. In
cotou mille, spindies are frequently drive,aS 11,
000 revulutione par minute. Now, if une of these
spindies is fitted with a dise 12 ie. in. diareeteri its
periphery will attain toe enormous velgocity. cf 33,
000 fs. per minute, and therefure it wiIi require
jues 1 lb. of rceistance at this peripbery to rengier
a. herse po.wer neceesary te overcome it; anit Vice
versa, were the force impreseed on tbe die sufficient
te overcom thie resiesaince, it Weuld give out. a
hourse power. The late Mr. Richard Ruobers ha.
dr-iven spindies. for tbe experimant, as 00,000 revolu-
tiens per minute; a greater epeed, parbape, than
wae ever before attempied in any machine. Hligh
speed lthe, circular eawe, and somes osher
machines supply us with examples, where an im-
mense amouns of power is euncensrated witbin a
very emal epace. These are, however, ssrictly
speaking, negative examples illustrating tha
axpendisure, rather than the development cf force.

As the power of staa le the meet'univereally
applicable cf ail the forces used for driving machin-
ery, ite concentration becomes a master invested.
with considerable importance. A great deal bas
been done in the production cf email high speed
angines, of late yena, but a great; deai more remains
50 be doue before the principie can be regarded. as
approacbing thosa limite, beyond which is may. be
neither Bafe aur prudent to carry it. The Il Great
l3ritain"' locomotive has freqaensly given cas 1,000
hore power for many minutes togasher, with a
pair cf 18-mn. cylinders 24-je. stroke, the weigbs cf
skie engine in working order being littie over 35
sons, or, witb the tender, 50 sons. Thie uaay,
perhape, be considered as a maximum eff.,which
it would nos ba advisable te attempt to maintain.
Taking the work doue, then, ac but haîf this, or
500 bs-ree power, we bave stîli over 14 horse power
per ton ; or, if we neglecs the weighs cf the wheels
as in no way aecessary to the deveiopment cf this
power, we have as teast 15 herse power per ton cf
machinery. One cf the mtain lire engines, tried
laet year aS Sydenham, developcd nearly 30 borsa
power, the weiglis heing uader 50 cwt. This
estimate of power dose not pretend to strict ac-
curacy, as the'indicator was net. used, and the
power wm.calcuiated mereiy at an assumed pres-
sure, soima 20 or 30 Ibe. les thau that in the bolier.
Stili if we disregard the weigbt cf the wheeis,
driving seate, &c., we lied that the amoant of power
deveioped very nearly equals thas of a t- ièas
locomotive, weigbs for weight. Modern express
angines .gîve out 350 horsa power as a matter of
daily occurrence, and aven goode' engiries semas-
imes a grant deal more. Is i8 naedless su say that

le ail these cases the power is obtained by. an
eitremèly high velocitY cf piston. lu sesaionary
engines, -seldomn eonliaad in epace, theý march of
impruvement goes siowly, but, nevertheless, stead-
ily on ; and wa trus ere long to, sea the clamey
beam and its appendages banishad for ever in
faveur cf high speed horizontal angines, working
expansively. The IlAlleu" angine, exhibited in
1862, inaugurated a change of. practice, wbick is


