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MOTIVE MAOIIINEDY.

iVater wbeels, next te eteatn, en1gîne, are the Most common,
motive agents. For centuries water whes reninod witheut
much Imprevement or change, down te the perlod of turbine
water whocle, when It was dlscovered that iestead et belng n
Vary' simple matter, the applicatien o! water power reail' ln.
velvcd somne ver>' Intricato conditions, and chis gave rie,) ta
man>' probleme of spicntifio lnterost, that la, the end produced
the modemn turbine wlieols.

A modern turbine water whe, of the bost censtruaction,
eperate g ndter favorable conditions, gîves a perceotage o! the
power o! the water fliat (taklng into accouaS tho friction et 4he
wvheel iteif) almost raches the theoretical co-efficient riuo te

gravit>', and 15 mn>' bo assurmed that there witt la the future be
but littbt, taprevement mode in sucob water wheels except in. tho
a> of simplifying and chcapening thcir construction, la faet,

there le ne ether class et machines that seomas te have reaclied
the ame state ef perfection as wnter wheets, nor a> ether
class et machIner' thant is coaatructed with the samf. unitorra-
it>' ef design and arrangement ia difféent ceunitries and by dif.
ferent makers.

Every one remembers the classification e! wator whoeis Mot
with in tho eider Etchool-books on natural phubosophy>, wb,,re
we are Informed that there are thrco kMnde et wlieos-s taert,were ilthree kînds et levers "-'aamely, overshot, underahet,
and breast wheeis, with a brie! notice of Bsricr'8 Miii, that ran
appareotiy withouit any gond reant for se doing.

Wthout findiang (suit with chie plan rf describiug wator
power, furtlier thau te sa' tliat a litlüeoxplanation e! the prin-
ciples b>' which power is derived frein the water weuld hive
been more usefut, I ivili venture upon a diffortint classificatien.
et water-ahoeie, tlint i8 more in accord wlth modemn practice,
and witheut reforence te the secial mochanista e! the dîfferent,
wheeis, except whon unavoidable.

Water-wle ent ho dividod inte four general types:
1. Gravit>' whoeis, acting dir:ct!>' frein the weight e! the

wnter which ie loaded upon one aide e! n wheel revolving la a
vertical plane, tho weight resting upon the wliecl untîl the
wnter bas reached the lewtait paint whoe it la discharged.

2 Imsct wheels, driven by tho forceeofspouting water that
expeis ite percutisivo terce agaleet the fient tsngentatiy te the
course o! rotation andi at a right angle te the face ef the fiente
or varias.&

3. fleaction whecis, that are Ilencloseti," as it te tcrmed, sud
filleti with water under pressure, thie wnter being allowed ta
e-cape threugh tangental orifices, and the force being derivcd
from thte unhalanceti pressure wishin the wahoe or front the re-
action due te the wcîght of the wator that le thrown, off from
the peripher>'.

4. Pressure wheels, ncting in ever>' respect upon the princi.
ple of n rotary' 8team n gine, except se fer as différences arise
froma eperating with anon-olstto inetead o! an elastingflnid, the
pressure of the water resting continualiy against the floats or
abutuient, witheut chance te escape except b>' tho rotation o!
the 'areel

To this classification might ho added combination whieis,
acting partly b>' the gravi t> and parti>' b>' tho percussive terceI
o! tho water; or acting partly b>' impact and part>' b>' rose-
tien, or b>' impact and iressure, whlch are common, conditions
of eperatien la water wheels.

The water whcel or atier power, as a mechanlcai subjeot, le
apparent>' quite disconnecteti with shop manipulation, but
serves ns n geood example for convoylng guttural ideas o! force
and motion, sud, on these grounde, will warrant a more ex-.
tended notice than the seeming connectien with the general
subjeet would othorwiso onul for.

In tho remarks upon steam angines it was expined that
power le derivied frein heat, and that the water and the angine
wero both te hoe regarded as agents through whlch power wne

0This, andi tho aucoedinq articles under the saine titis, ware pub-
libhet simuitaneiously le the Journl of the Fraaima Iast.tute, Phla-
doiphin ana le L£ngimec,-vg.

apled and, furthr, that; ait power la a product of bonI. Tthere
i ,,eh.ps, no probleam In the wholo range of mochanics more
lnteretiatng than to trace the application of thla principlo to
water whecls: one that la nlot only lntereetlng, b't, Instructive,
and may euggeet to the mmad of tho apprentioo a , jut8O of lin
vost1gation that wilt apply te many other mattors connected
wlth power and mochanice.

Tho power derived troni water by means of wbeels le duo te
tho gravis>' ot the water la dtjsoending froma a higher te a
lower lovol; but the question arises, what fias huat to do witt,
thid ? If htiat la the source ef power, and power a product of
heat, thero mudt bo a connectiongsomowrhoe botween liens andi
the dcscent of the water.

Watur sa doicending from one levei te another can givo out
no more power than, was coneumed in raieing It to tho higlier
leveiand thie power we wll find ta be licat.

Water le avaporated b>' the tient of the sen, expanded until
i5te isighter chan the atinosphere, rle through tho air, anti by
coudeusatton faite in the foain of rata over the earth'a surfice,
thon dr tins loto the ocean through streama and rivera, to agaQ
resa ne its rond b>' evaporatbon, givlng out power ln lbe dui.
cent that we turD ta usefut a cotate b>' meaane et water whee.
Evaporation is continuaily goiog on; the rainflit 18 likowise
quite constant, se chat streaine are matrttained within a aul(li.
aient voguions>' te bie availabie for oporatlog machiner>'.

Tho auatogy between, sta powor nl wator power te, thons.
forte, quite comploto. Wator le, ID both ca9es, the medium
throusah wvhtch power is obtained ; evaporation. ie atso the
le 0iog principlo la both cases, thae mnain. diffdrence baing that
i i the case et steara power chure la ueed a force atising ditectly
frein the expansion of water by eat, and in wntor power a
force whtch te an Indireot resuit of expansion by lient.

Reruýruing te the olassîficatlon of water wheels, gravity or
"overahot I wheelq, ns 510>' are calte t, aura te bu ttue most et.

fective and cap4ble of utilizing ths wholo affect duo to the
gratvity et the wattar; but la practlce thie le not the case, and
if1 os uly under pecullar conditions that wheols et this clis
are preferable to turbine wheie, and lin no case will they'give
out a greater per cent et power than tilroine wheele et the
best cL :,q Tho raisons for this witt bo apparent b>' cxamaa.
lng the conditions of thair opeiation.

A gravit>' whetul muet have a diametor equai te tl'e fai 1 of
water, or, to use the tochalcal naine, the hoight et the heati
The speefi at tho paripher>' carneS weiI exceed 16 fI. per second
without lesing affect due te the deicending %weight et th
%vater. Thie prettaces a very slow axial 8peed, and a train of
multipiyiug gearing bacomtes neccssary la ordur ta reach the
speed requirod in mesS operations wliere power la applied. This
traia ef geari-ig, basides bain-. lable te wcnr and accident, and
casting usuailly a large ainount ns an investznent, consumes a
oon.derabto share et the power by frictienal roeietance, cspe.

oint'>' when, the gearing cmnsiets ofttoothl wheels.
Gravit>' wheols, (roui their large size and their neccssatity

exposedt aituatien, are subjeot, te bc trozen up la cold climates,
and, as the parts are liable tOI ho tiret wet and thon dry, or warm
an d cold b>' exposnre ta the air and the water alternatel>', the
te ndency te corrosion of iront or deca>' if of wood, ia mancit
gi enter tban la enbmerged wheols. Gravit>' wheele, ta realise
the fuilest effect frera the water, require a diameter se gre:at
that the>' muet drag in the waber at the iower or deliveriug
aido, and are especiali>' affectaid b>' back water, te wbîkh ail
wheeie are more or leue lable, [romn the reflux of tides er by
freshets. Those are among the mesS notable ef the disadvant.
ages portainaing te gravi ty whieels-deadvantages which have
with ether roans, auch as the inconvenience o! mauuactur-
ing t'aem, first ceaI, and s0 on, driven rsuch wheu:se ont et use
by the force et circuanstances rather than by retual tests or
theoreticai deductions.

Impact wheels, er thoe drlveni b>' the peus8 îe force of
water, lnciuding the clans termed turbines, are no , genral>'
uscd for heade ef ail hcights.

The theory et their action mn>' bo explained la the i,I.lowing
propositions:

The spoutlng force of water je theoreticall>' equai tojlta gral
il>'.

The perciuive force of water can onl>' bo utllised to its
full extent if its; Motion le altog6ther arreeted s'y the fioate cf.
the whcei.

The force o! the water le greatest b>' Ifs strlklng atgainst
planes aS rlghltangles te ite course.

An>' force ropresented b>' the water rebonndlng froin the

(JUIY, 1874.
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