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.lli question now ariscs wviat becoînles of tit initial lires-
%tire %%'len tilt flY-wilecl is suffliciently hicavy to instirc perfect
rotary mtotion; surciy ht cafinot bc averaged wiUît the dintin-
isliiug pressure, and( couuited as thrulst, as is Uic lîractice (per
itîdicator). F-or titis wvould Ktcessit:itc the liy-whecel slowing
<oio~i anîd starting Upt iii specd tvice during cacit revoluition,
aiid as the resistance is assuineci to bc constant, and tite peri-
pitcry specd ibsoiuteiy unifori, the nser is tiiat "io otltir
liait tlt! termntial pressure cati be couinteci iii estiinattiig the
povver deiiverctd." Thiis %wuid bc unquestionably truc îf tilt
piston w'cre tiisting a plunge inio a dtaiitber o! constant
rcsîstance; or agatitst a ionded platforin, and îvlitci fuliY
îniderstood the conditions ivili lie accet>te(I as being îîreciscly
tile sansie. Dtily conidclriitg tite foregoing. it caninot but bc
aciniittec tliat wlicre tl resistanice is conîstanit, the 1pressurc on
Ille steant piston miust bc constant. Aîîd tiat %viiere the fly,-
%wlicel is sufllicient in wciglit and veciocity te niaintain a per-
fectly uîîiformi pcripliîry spe«d, optrated by an cungine cuittiitg
off at any fraction of the stroke, the resistaîîce becoînes prac-ticaliy constant, and osily thc terminîal pressure cati bc esti-
mîates] as passing ilîto tuseful wvork.

-The paper by James M-ilne, of Toronto. on thecI Stcam End of
an Etectric Plant." mlas rend tatfore thte Canatlian Elctrical1 Associ-
ation by C Lord Wecks. Of Toronto. Prcss of matlter lias oblîged uis
10 omit thih paper from file present nîîmber of Tie CANiAiniAx E.-
GixEtIER.

IMPULSE WATER WIIEELS.,
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(Conîinued front ?day Issue).

In ail1 these particîîlars tiîcrc are sorti modifications wvhich
caîti ctmore or less exactly statcd: (a) The vclocity of t
iiipitiging jet is reduccd ii tilt ratio of a coeffiient of vdlocitY
depciîding on the pipe lise and ilozzie. (b) Iiistead of striking
the vaste tingcntially, the jet gcucrally, as in tue case particularly
aliuded to, strikes at a point iiearer te the nozzic. (c) The force
of imlpact is rcdxtccd owiîîg to tl veiocity iost by the water in
passing over the surface o! tilt vaste. Somce pruvioxîs Cexperi-
itietits ont titis subjcct afford data wlîicli iili bc usçd iniapoi
nîating to the loss due to titis causse. (d) It is impossible, practi-
caily, to turn the watcr colmnîtletely baci, on itsclf on account o!
te ,'clctiosi whili wotIl(l takc effect ou tic back of Uic Suc-
cediing vaite.

Ln practice Ilhere %vill bc a reduction of velocity. disc to twO
caiscs: (Q) Rcsistancc o! pipe lise. (2) Loss iii discliarge
fromi the îiozzlc. In the trials under discussion the licads given
arc titose ncasuireti close te th Point o! discîtarge, se that no0
ioss dise to tiîc pipe line ncd bc considcred. Thîe only ioss
o! vciocity is tiat wiîichi occurs iii the discitarge front tue no7zile.
lis the nozzics tiscd iii thc experimenîs tilt streain issucti front
a parailel diront, andi consequcntly tiiere vouild bc no aPPreci-
abîle contraction o! tc jet. Tiîc co-eflicictits of dîscliarge %vcre
detcrinciid for tîtese nozzles for licads Up to 20 fet, abovc wVhîch
point tue variation becoînes vcry sligit. Tiîc rcsults obtainecc
tiîercforc bivc an approximation to the truc veioýitY of te jet.
lit addition to thcsc dctcrininations tiîc co-eflicient o! discitarge
%vas caiculateti froin Uic data afforded by cadi o! Uic triails. Titese
co-ciicints agrccd vcry ciosciy withi titose obtaîîtcd dircctiy si)
the case o! tc ys-in. nozzle. The tucani vaiues %vert .972 and<
.98o rcspcctivcly. Thc discrepancy is not surprising Miecn il is
coîtsidercsidit iii the former casc the otttflowv %vas fromsi titi cttd
o! a1 lonîg pipe, witilc iii tue latter it %vas front a1 laege botdy o!
Ivater nt rest.

The discrepaîîcy is nmorc inarkcdl ii tue rvise o! thc nlozzie
'~i.dianetcr, wlicrc tc two values are .f0l and .976. It is

suiggcstcd that titis differcence is due to th fact titat the iitterior
o! titis norszie was covcrcd %vitit rust axi the tinte of its being tîseti
in lthe water whcl, as it liad bcen iii place for soîne tinte. The
coating o! oxide on the interior wotuld diiniishi thc actstai arca
o! ottet, se titat thc co-ciicient %vould appear to be sinallcr
lisait it actuaiiy ivas. In addition to titis thecre can bc no doubt
tiiat te rotigi surfacc of tue oxide wotîid diminisi the vciocitY
o! tc outflowing wvatcr; itis înay bc partly te reasots WhY tue
trials wvith t 3/,-in. nozzic show a sniaiier cfficiency titan those
madie with tiîc 4-in. nozzlc. If titis explanatioît is correct, it
svould point to the dcsirability of itaving te interior surfaces o!
tue itozie tips ciean andi fre frein rust. To accomplisi titis,

*tisa Pa$-er nfac belote the Canadian Society of Civil Englncts.

it %vouid probabiy be %wortlh whiie to have dctaZctlZbie IlOZzie tipýs
itiade o! brass or soite otiier aittetl nt o SOable to be :îcted tipoit
as iroît in tue îtreseiiee o! inoisture. It vvoîld aiso be advisabie
for tue user to periodieally takc ont anîd dlean tite itozzle tip.,
especially if mtade o! cast or wrotigltt iroîl. Witiî a dirty sitozzh
tere is a direct ioss o! efficieîtcy correspotduîg to %vitatever luss

of veloci:y is catuses] by the rotîgli surface o! tue tiozzle. Niort
tuait titis, titere is a dimiinution in tlle arca o! the outiet, aniti
tîterefore it the discîtarge, ivitlî tite resuit tîtat tc plover dcccl-
oped by the ituotor fatis off. 'rhis itay bccoîne a, scrious cotîsider-
atioli if the itiotor is ftot mîucli mtore lisait equtai to the deitaitds
îtsually mîtde uipoit it.

F-roîin caieniations ittace it Svas apparentt tîtat tiiere is stili
aiaste o! froîît 15 to 25 pier cent. of tite original eîîergy of tite

%vater vviiici lias îlot beci accoîîîtted for. Tite ioss due bo
frictiont o! bcariîîgs wvoîld bc sîttail iii a simple mtaclhinte o! titis
sort, and the grenter part o! t 15 to 25 per cent. ioss îiust bc
(Ile to sonte departître iii practice o! tue picnoîncna o! actiont
frons tose assuîtted. Il is suggested taï. tit ioss arises \vlolly or
it part froin tue imperfect action of tîte vastes or buekets in tîtrît-
ing back tue tinter. Lt %ill libe reîttenibcred titat ont of tue fuite-
tioets o! the wvedge %vas described to bc to cause tue wvater t0 bc
disclîargcd to tue side o! tite %vliel. A little coîîsideratîoîî,
lto\vcver, sviii show tat duritîg a part o! t jteriod o! actiont the
vecdge dots îlot perfornt titis fuîtctioît. WVieî the vaste begiîts
Io iîtterccpt tit: ;ct, it is tilt outer lip or scoop whîehi first colites
it countact vviti tue jet. The sîttail aitounst o! water whiicit strikes
the biinit etige o! titis outer hip is scattered, and titus oily gives
lip a proptortion o! its ciîergy to tite wlie. Mvore tiani titis,
it probabiy causes considerabie disturbaîtcc aitd eoîîscqueît ioss
of eîîcrgy in tit rest of the streaiti. As the v'aste passes furtiter
iîtto tue patit o! tltc jet, tue water strikes oit tite interior curved
surface o! tite otîtside scoop portiotn of tc bueket on eaci side
o! tîte otîter eîîd of the svedgc. Tue cttrve o! tile buckct aI titis
ptoinît (s sueli titat the scater is inainiy detiected in an (îuiward anud
b«tckward cuirve it tile plant of tue whlecl, se titat it eiterges
front the valse surface ut a plant tatgcîtial lu tue wicci rini:
il procceds in Iltc saiste directiont uittui it strîkcs te back o! the
foioiitg vaste, producing utoîî it a force o! iimpact opposite
tri tue directioni o! mnotion, of tc wlîei. As tc Nvlic-1 mtolles
iîtto suci positiont titat tite jet plays tii)oi tue cenîtral portion o!
the wcedge, the sîreant is deflcîed to eacli sîde in a plane paratiel
te tue axis o! tue wltei, aîid it is titei aîîd oîîly titei, titat titi
condcitionîs of actiont assintiieti are approxiniateiy fulfllied. *.t
îttay bc estituateti titat the action of the svalcr is îtot wiîat il ls
ass'aîîted to bc wiie the valie îttovcs os'er front 1-5 te 1-3 o! t il .
total arc o! action. Duriing titis intervai tc action o! h t tr
is mtore or less ineffîcient.

La. sas iiotiet titat tue defleit o! te actual front tue raicu-
latcd efficiency iîîcreases steadily as tue speecd is ilîcreascd. It
is suîggestcd tant titis ntay be attributeti t0 two causes. (t) Tme
best effeet of tue imtpact oc,:urs %iihen tue sitarip edgc of the
wvedge is perpeîîdicxîlar te the litte of the itutpittgiitg jet. Titis
conditionî outiy occurs at one point iii the arc o! actionî. At ail
otiter points the positiont of tlîe edge o! the wcdgc departs mtore
or Iess !rom te pcrpctmdicuiar position, andt the deflection does
itot take place in lthe mnner assuntcd, iviti thte coîtsequence tat
the efficiency o! the imtpact is ilore or less inîpaireti. lThe
itigiter tue speed o! tue wltccl lte grenter is lthe irc of action.
aîîd conscqîîcntiy the grenter sçill bc the departure o! tc ctting
etige o! lthe îvcdge froîin perpeîtdicularity t0 lthe lisse o! the jet.
Titis would mutt titat lthe ioss o! cfficieîîcy o! the impact is lcss
%iiin tc a.rc of action is sîttalier, or the speccd sîttaîl, antd that
tue loss o! cflicicncy intereases as tue arc o! actioni increases, or
as lte Sp>e(i is iitcreased. (2) Lt wvas îîointed out itow tue actioni
of tue outer lip or scoop at the beginniiîg of the arc cii action
tended te impair te cfficicncy of t whiei. It 'viii br scen
that if tîte arc o! actiont is large tougi the saitne cifeet wili takec
Place at lte cîtd of thte arc o! action, as ivei as ah the begiitîting.
If, thierefore, tc speeti is imîcrcased to suchlis iextcîît as to .11low
titis te Occur, lucre wili bc a further caisse o! loss o! eflicieutcy
at itigi specds.

It is estiîîîatcd titat the efficiency woîtld îlot suifer duitîi-
tient front titis latter cause until lte veiocity reacites a value o!
Soo rcvoltitions per mîinute witit he i75 foot ]stnti. or a value o!
900 res-olutions per minute %vihh lte 235-fl. icati.

I.-Nozzle .5277 ;n. Dianicter. (a) Pressure 5o ibs. pcr sq.
inch. Eqtîiv.tlcnt ficati = xîS feLt Discitarge = 4S gallons
per second:


