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WORK AND POWER AS NEASLJRED BY THE STEAM

ENGINE INDICATOR.

of laie >'ears anl instrument caiied the l'l.11uimîîeter lias% Conte

,silo geiteral tise, for deteniingii tise M.E.i'. of diagiîs. ln
llits fori of it, il nt>' g ives the area of si ciagratît ai squale
lit< lies, titi to the second <iccimiti. Il cre its tvorlk Ceases, aid
,(lu sîlîust (ivdelic arc1 bl>' thli letgili. ( lie qutient liituilt lî

ythle su',tici Illte <ii..1.correct tu the secondit <lciial.
Ii n à,> itîsti unient, >itu selt Ille isrument tu thle lengi h

(>1 ( lie d.iag r.u. A\ 6cr ruii uiig tIlie t rat.ilng poin ut.rouid tlle
d(legranii, ste re.adîîg of the n lied, il it bc,;.îî it o, sa the ic.n
1 fp' <sve I)leSSirC tit seale orf.i' If fice sca;le is any vîher,
dieu it is coînptite<i froni .bo. Th'is inisîruîî'eît oiîly goes tu thie

rlî Collin averager, lias a ii ig pole. After goiîîg rotund
tit diagrain anud starting front te ex.îrcîie riglît ofbîki diag1raiîî,
Ille traciiig point Us silo cd liltt%%ar<i oit a1 ierpCitditillar liai inltil
the îeading of lthe whîiccl is the saine as at the beginnling. 'l'le

.dae icît gth front titis point to thie startiiug point, is the 'ii E 1'.
of! the (liagrini. Ail of tiiese inîstrîumtns are cxîîeditious in issu
aisi wvonderfîiii> correct, btît tliîir price puits thein beyond tuie
reaci of a good niany. i -laitstcquainted tviilis niecliaicai
lyeans for solving' titis saine qulestion, witit iaking a figure
or caîctilation of au>' kind mtental or ollherwise, tiait in quickness;
is anay alhead oi Ainstler's l'lanitnetr, and ilu arcuracy, sulterti
1 beiicve tu tuie Cornus averilger. If timue persnits, «liai >'uu alie
ioi tired ont before i get titrotigi, I will show Yoalt uw% it ks
dlonc.

lor illustrative purposbes ou1 titis ocecasion a real diagrati
notit be tseless. Yoîî coîîid al sec it, auni tu overCoime i I ii I

have laid ont ou the iulack boardi, ail enharged diagrai, Con-
foriiiing in a!h respcts, wiiit the best performnance <d'a fir-st-ciass
cîlgine. 'i'liere is no theor>', gttess, or drcaîn abotut it. Any
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titontlitiengîne îtîi c.liîndler s' caijtît jaetcd on bari anti cutis,,
lîston aînd % aive% s;.n-thail parts in pruper proportion, ;îîtd
uth builer, steain pipe, stop) talve anti cylinder, ln ail ai ils
parts, .%nd outsîice of the sîcani jacket, cotupietel>' proîecîed
frurn ioss oi iteal, would prodtîce, u ith an expansion ai 3.4 timtes,
bîich a titagratît as thîs. Oi couîse aur cylînder is 16'x 412,
nîakting 70 revolutions per minute, and a pressure b> t-autge of
mua. Oit titis large sizeti diagr.amt 1 have used a scale o! 4, or

14 incht risc ai îhe itencîl per pound ai pressure, and made *Il 42
tîtdîcs long, the actuii hcngîb ai sîrokze, anti I ltame dividicc it
'mut 14 equai parts ai 3 inches encb, 14 being the first nuier

. bove ant i ncîuding îa titat dut ides the iengtlb of btrt>ke, %%Il]t
Mitî a1 fraction in the quoatient. TItis iakes it lianti>. 1Il, merci)

lnoking ai the diagrain, 1 cars se that coutipicie ctit-aR' las taken
place at îîi inches ai the sîroke, anti tuai the exitaust poil

aîî)encd 3« prcVious tu the end ai sîroke, anti on lthe rettîru
bîroke il ciosed ai 3' previaus tu the cuni of the stroke, anti
follooved by tîbat is known as cushianiragor compression.

On arrival i authe endi ai tic stroke the pressure due lu coiît
pression bas risen tu 22 ibs. above atiiîospheric pressure, Mvieni

il1i5 evitient ib.îî the sîcani valve bas openled te passatge, andi
site pressure julps ltp ta 98.

At tbis point lthe sîroke front that enîd af ite cylinder beCgins,
lte porti k kept open, aînd in faci lte oapcning is grac(tlali> in

crecasting in arca util in Ibis case i 9%1 inches ai tue stîoke
îripping or disnag.igcnienî tukcs place, and ai îî loiches of the
:troke tbc talte lias cenmpicîci> closed lthe commtunictioan ttiti
the bo'iter, anti expansion ai the ste.ntlî ieit gipnisoiied in tbe
-.ylintier follows. At lthe 39th inchî ai thte sirike, the exhaust
port opens, 't suddeu drop ai pressure takes pl.tcý, atnd afîer the
piston bias finislhec the stroke, anti is faiiri> startd on itsJaurney
b.tck, il soberb tawnuî a a tniform back or cs\i.itist pressure ar î%S
lits. ta the square inchb, tiili-ttisbinning is aghin set tmp- anti so
an, as long as tbe engine is ttorkine.

1 tt'ilh nowt uteasuire this ciiagrarn mn orîler tîa finti the mucan
effective pressure. 1 htav.e aiready (tlone it withli uy foot rule, lu
Ortler lto Save your ni, ina sitting iooking ai me wte duîing il,
and the nunibcr of U in. in lte nic-:tn ltcighî ai ca-tit 3' livi-. on,
1 faîtitt aS foiiaws,: 88, 95, 94) 94, 78, 56, 45, 37, 30, 25, 21,
17ý4, 14%4 antui go. 'I'hese inuita titit oetlite, 1'ive :u total
or 69; 14, whvlti diviciet !)Y 14 Xt utîtber of c1 uai, ,)arts iiat
tbe diagramnis diviuicd into>,l.ives-a cunotient, 49.68, ,tiicii is lte
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M. E.Vi. iii pltOtilie r Stltirc tIt hl <if t is 1Itrti t uh.ts d î.wr.îut ou
al îe of' 4, aund hetie otir p<>t-i'el constant 01 3 <'<nuegs ira. Thiîs
(.'. ' f 49.68 itttiltiîtiied laï 3 giveCs lis 149 IlI'. beiulg the rate

ni tvork dlonc y Otur i 6" x 42' enigîne ilder Conditins as lier
diagî'aîi.

NS ttc *ail kitou, titis itaus iti a cotaul;ti prebsure (if 4t9.68
lits. lier squiare ich, act ing on the face tif lthe juibto(>1 diiritg the
tthte siiokc, %roulai du the saisie .îtuotiîtt of wo k <lotie b>' Ilte
'a;i yisg îîressîires iu ste diagraiti.

AI this poinut ait importaitt quti on .trise% t lit i li.i e olîcît
lie.rcl .sked b) oît tgier mi b> oid unies too lor tlitî ,rî,
andt likel> thte haineC qtierv lias ,îrisen ini ,onie forits% oratailicr uta
Ille ini or' mîCasi icr. eter)sol prescill.

'l'lie %Nrk dlant b> tuie %tr isi;; îîîestueb iii tialî di.îgîauti
ritigiuig front 95 t la k ecitivaleitu l ao titi ibi min iresstî re dtiriîîg
tlte %%Iioic stroke, tif 49.68, or sa) 5o ai ratiud ntiiiîerb îtiîy
tt lti il al be ab eflet.t n.id v ii t a tt, use a Lih blastte

t .lse eniîe, mit iut is, anid t .«àr r> ulniortit îresstiure of 5o
lbb. during lthe tiole stroke, irtd (Io îî aa %%ltis ;lit the îtii
%Vbaitîb anid ginicr.tcks or' di.tîsiipnt, sp. iigb, %%elglits, tî 11) ge.tî,
iii tifli icit,>' of valves, anti su oti ?

''lhi Sb ai iionest slmaigltlwa t.rtl <itiloii, tid( ib eiitîd ti
,a direct -aiswer. i ncoîtjuiction %vil tué cliagrai, %%e are uit-
debteed ic a Freciatiî, lilctiry Vtetoi RegriaciU for a direct,
cas>' andti ruc soltion ni titis ter>' impormant qutestioni. ileîwccn
i184- anid i S5o lie %vas iitsruticed b>' tite Frentch goveriiittent to

uîak'e itnvest igationis ai esi ablîsit îîutei it aiý data bearîng Oit
caiculations coliiuected %vitla the wvorkilg of steauti englues.
Re,'utilt %tas %veIi athapleti for sicit n'ýork. î le ttas a piofessionai
cîttî.st atiti csperiiettaiist, and ltand the tiecitanicai abilîty for

contriviitg uteais f'or the solution of' sucit questions. After
several yeatrs close applicationt lic finisiet lthe work ; andt tue
Frechl Governiictt wvili tintt liberalit>' su citaracîcristic of il mît
scienitîfic tff-tirs,gaive the rests to ltse tvorid frc.

As 1 singeai before, fige piston 'mcl c>'flder of1 ain cilizi at
îvork, ini realit' rforni tue fiittcions of'a mieter. Every stroke
she disciiarge% a ttniforit Voluitîe or steaun, w iîicî V'olumeî is

qui t the pistoîn displacmttet dtiriig a sîroke, ani thte
pressuire at tt'icb cliscîtarge or exitatist takes lila. e is
uteastireti ai the cliagraiti, ait iii ail cases tansi be iîîeasître:i
front a iterfect vacilnt, whiicii b>' coitîmnoit contsent is 14)ý ibs.
belon' iiîeatniospberic lige ait tue cliagratît. If' greai accuracy
is reqîtired tteit the trute positioni of the v'acutumî une is obtaimted
frot lte iteigit of the baroineter vitei ste <liagratit îas îakei.

Andtinott' Mietn titese prciitinai les are lthroti itt, 1 %vili
auswer the previotis quiestiont. Ily a formter Caiculation 1 foîîiid

gliai: tue piston dispiacentent or tiisi>acite.it constat ofaour 16
x 42 incih cngine, nîlaking 70 ret's. per mllat. tvas 41050 cUbic
fert lier Itotir, anti this is aiso the volume of steant discit.rged iru
tuai ligne. Nexi imeasître the terminai pressure of lte
ecpansion or aulonitlu dilagrani, alid fitnal il ta bc 28 ibs. I next
reFer tlZRenaiuiî's tableb, ami ftn.i tuat 14.3-, ttilii f'eei ofisteaîî
il 'a total prebasure of -18 ibb. lier sqoîrc imi nigis mie poanti.
1icre is %vitatl %tc are lookin, for. 'rite tot Noitiune of sleutt
per ]tour, 41050 Lubic f'eî, (fitudcd b» 14-37 dte itinhebr of cttbit

f'eet in a pouid, git es for ,înbstter 28 '56 potttîds of %talier in the
iormi of !steal «as li.t iiîg- passed il rougi the t> lînd(er lua One hoîtir

abs ac-coutîleti for b% ste indkiatr. fiuî oui englu si î ha t orketf
during tuaI liane ai the rate of 149 Il 1'. D',%tting 28,6 iy 149,
ne gel tg a, 5 pountis of steaiti accouitcc f'or by diag.aît, per
iIl P. per haut. Sul fat I hta,.e paiti nu attentioit lu cylirîder
clearance; il is dotn ton Ille duagrain as 4 per cent. or 1,.25 part
of thte stroke. Le.ti it-tuiiloning otî i ues( quebtion tiis nul
ii.tte the cfl'ect ofaidding; 1,ý25 or 4 per tent. to 19 1 5, hrisigîni
il ver>' close tu 20, witlich amiotnt I .tccept as the %vater
equivaienl of our diagraîti jiet li P. per liotr.

Wc %% ili non take U) ste case of it M.E.i>. being carricd the
nîtole sî,oke, andi sec wh.îî the resuits ,re, dte piston dispiace-
tment bcing the stite. Thei terrinral înessure niti bcie iuTsed
fronît il %.ttuurn, andi in ihb case il ib 49.68 x s 4., or a littile over
64 Ibs. according ta Regnauiît's tables 6.6 ctibit. feet of

sîeanm at a total pressure of 64 Ibbs. ttmgi allie Pouind.
As before tiividing ite conîstant .10 50 b>' 6.6 tvc
get l'or .tnswver 6j220 poutis aif sîitî pisng trougli
Ilte t-ylinder pet botir, anîd dciutermug 14t9 i 1.1., the baute ritte ab
aiirite expansion engîne. I)mtiding 6220 b> 149 as before, tvc
gel a rate 0f 41.7 ibs ai bteanm pet li I'., per hour, at.cotnted foi
b> the mudicator, tu %tluit lttc .tdd -as , the fursî -. ase 4 lier cent.

l'or Jetr.nte, tmc finail> gel 4 lbs. ttiîacit site ît.tter eqtiitalent
or i nncpus C eligmc, pet« 1. 1'. pet Itou,. For ci>'r 20

lbs. iteiîisbîei>te tonttcune3 sisbagi
by the non.e~.îîstle engluc 1 n &1 mîcrix 149j Iii., maîth the
neCesar ensîlieîteti. alitute t01.1 tt t. ibs nîmtith fulel Sb
burut on tile grtc tu t;eier.tie .13. Ibb of1 bleatîî, C:... e. it t.îkes to

g9elterte 20.
I s ai luis mannesr gliatl thte ecunoincai perfornmance oi

engutes are compilarei-,bsitie valve, aulornatît., coiitiensin>, non-
conieitsiitg or cotupottîtt, -ire alil sîbjci ta one gtrneral prsncipie
nule or lait, iliat the iott'r site terminai pressure of' a diagrarn
is, relatîte îo îte M l',the greater is lthe econoiny oi lthe

Thntue ls as frîutits conîanon tu .11 igi i Cg -, %*CI il bmas a4
tirnt, sicaîti obeys hatts ai ex.panîsion, antd il' dt presstire faits
below the aitount (lue ta tai, grade of expaniîson, il is proof ut
ioss, cither b>' con-iensation or Icakage. A performance in
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