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WORK AND POWER AS MEASURED BY THE STEAM
ENGINE II4DICATOR.

I uîs folloît .Iîj paliser 0it the above subject %vas ruait b>' the

au tloi , (:.tlt îj. l a mtîîeetinîg of Nlt>1siirwl ilratuchl 1' o. i,
A. S. E. Iinîrndt-tor> to the palier, as 1îritîted beloiw, the

auttlor gaiea .îitel' Iistor% of tite invenitionî and iiprov'cmcnt of
tIle' iticatol

I o il i non,îro Cccl t0 ail ietigailoi (if tilt reî'elatioiis of

thle iiidit-'itor dtîg ramît. First, it is sin iff' a i ecord of the

Irestie *tgattlt <tilt face of' tc pibtoit ciuring -a cotupiete r
% oluîton tif the cratil pin. Il gaies no Crher ; tlue test we iutst
(Io ourscebe. 1 titi antaie titat there are able crnginccrs, aien%

lit foir éat% posititoin, inutelligenit -liat rcacig ailes), %%-lîi yet cansiur
tite uotoe ting a hutinbug, «andc look -at inîdicaî ing an ii ut as
meuelt'li >wt il a tu>. Tt) (Io tsent justice I wil deÇend thteîu.
1 la(e% haie tiever giîvit the sbljc a1 s'rîous tllotght, anid düîriîig

tueuir cciucation as cigicers, the instrtumtent %vas îlot ira tise. 1

liame oftt'i told liteiu tltat ir Jantes \\atlt, \Vti. «,%c\'aughî and
D.tt.ooclî ionsi icc't'%sarV tii itivett instruieCts to tell attltit

t%i ia ga~,olîxî ciii In thleuil tc'lIindcrs, pertaîts it îtuld do tis ut>
harun 1tu rollotti tlitir eaîî

1 titi1 atuare tlî.i tise standing (if the todicator lias beeni ittjtur
ccl b) cju.cks and procligies mtets %vlan will practically tell 'ous,
tîtat %vitat tilt> ,lotît know is îloi ttorthitîowiîîit. It ks plain tliat
tit) liaiv- îloticre tilt firSt lcssonI iii indiCatoî itractîke, tîtat
ive knotî îCry littIe about Stt.Ll do0ilg tîorl, ira a e>'lincher, and il

îs .'dî'tsable to bc îxto<esi. But it is saitl îthat ttotltng wîas mnade
ini taiîî, lait so tilt inclicator quack, perforins the imîportanît

sitîssioiî of bringing tilt instrumeîînt to tilt notice of aile public.
The tnlechlîan'cal ternisb, ', \Vr, l'ower," ', Energy," tîhichi
intîst bc used iri our lîresent eniquiry, liac butter bce ied.
l'lause itorcis haie a techclîi îtîcaiîg iii engineering~ îviici
taimitt l>t fratîîd ai otr cotisattoni dictionaries. " Work" is motion
aj.atuîtt resistaiîce. A rcsibtance is ovcrcoîîîc, mtnoionî tak es

llce, îîork as cloue. " l'omîer," as uînderstond b>' the mîodem
ei>,ncer is silmply tlle rate i tîliicli tt'ark is donce ; tîtus, the

liainitsr of a jile dritver wtiglis -3,000 lbs. aîtd il is liftcd 3o
feet Iiitl ; hucre a certain animantt of' wor, is dlonce, viL, 3,00 lbs.
lîfîcc .3o feet, or uts cquivalettt ira foot pouncls, 9,000 lbs. lifieci i

(tal it gh. Sn faîr tic cars say no0 ancore. But îîhel i Sa>' liat

.3000 lIs. as lifted 3o fées Itigi in liaif a mintute, a rate of n'ai-k ks
îiaîned. Aîid tîtest tistus: factors, nitcy, atotint of resistailce,
tdistatîce îtîoî'd. îî'athll e rate oir taille il wvas dlouc ina, k the
.. Iottcr» îvttcli as gecralil' e<.pressccl iii t"'lits Or 33,000 lbs. îirt.
&( i root higl iri a inuntte C'aileci a1 1i0rsw pItt'r. Buit il must bce

ieieîibcred iliat tItis so calleci l. p). is oîîly a couvecnient untit.
il wotild be absurci for tile Grandîc «'rtunk or C. 1'. R. to exprcss

distaunces b)etw(Ccn stations ina iiicitcs. Th'eî figures uotîid bc.
couic -. ; large, tiat "'c couli not, ;.unpare or caniptchcncl tuent.

Ili c'oiîscqteice a unit Oi ('3-360 incises is t--d, calîccl a mîile.
1t i-a ;utîs so ai Ouir business. Thie tnits of wt'rk, 'jonc b>' engines

lilte ci) so fabt, itat a unit Of 33,000 foot pounci lier mtinutc is
tîscl. tîlici bnuîgs titeaittoutt itttin our comprc.'cnsion.

'T'he cengineering **Eiîergy " is Illc abil'îîy to do os !lîc capacity
for p)Crforittinlg work'. W'C l1iotoner Itoî%VuIlle CJ elgineerNs,
iitailtgcd to c\lpress theuir icleas nviîtout titis wt'rd. fo: its use b

clngiiîccrs, us tî;ict inoucrit. 'lie re ln tic habit oif toining
utie ntord frontt L.tin or (,Ictl,, %tit tile lestait ili.it tlle% -cn-

Itîsech ltclistelîes, andcilotler petupule .ouiid tîi final outi tvlat
thici' attcint. (,o an Ui Iloinaîtcnture station at 4.3o ia tce aficr-
tiis.t.ndl vis wili bec scierai locomotives, standing in front of

train'- *I'les iont qtîieî ,%ne pca.ble tliey are doing no %i'ork'.

Li.oo iii tlle <-.b, <o tît.î sec t11( finger of tie g.luge, painting to,
icu.ý c 1t.1iîç tilt ltdc.t tlicrt u.% soiciltung stboot lier titl Cif-

lceîtClt [sotus lî.t îtould be. If the lang~ui stqxod 'tt o un UIl tz.augc.
It ilt' Nt:te sie 1% In, bite is pubse-ssed ai enery ; site is cal).

,%Ile of doiitg tî-ark. andI tue aiunt cari i>e dcîcriitincti. lIn titi%
t ae tirg> C\ Wl.iu fui %tu n <e beîtag ls lin% ustd. il vs ai

rct. 1imunag~ine tîte train goiitg along ;it ;o tics pcr itotr
Ntc.'tîît is ,auti(ci iti tt tais : %e kvicis Oil going t lîcrc -s nou- sin
force drawîng licrioiîg ; it is the cncrgy starcd in tic train bt'
tuer %îri, I)rcf)io%% donc by the citgine. lit titisfo'anti is cncrgy

Iîn ittuitioni, antr<i pîro iit ii r apab of doing ttork, look at

ste tle>siîtri qauîsed b% ax -tlisuion.
1lie itterchalitil aluda of ntotk tîjîcrs Ci.Cr> c.tbe or rebistaitte

tovcrcttlc wîltctitcr it be thte saing out of a board in a allait, or
the brcaktiii af il tiiin a collision. Anti so ini the cnsc of ta1

utIicul, elierigy ks st<ired iii the casa ly part of tîlie st roke, antd restor.
cl irt the latter pari. lluildia clastnacross a riî'er- ýt1te itttî>ouiideci

%Vater- k a store of etergy, ; wvork is capable or beiîîg (lotte tlîtr-.
A boiter încher steauît is a store of cnergy ; tit %%'ar, s dlotie b>'
tîte bolier excepî ina case of aita expilosion. ''The st%îall îttnter% ci
eî'ery day have ilieir cxaiîles. 1 i "nch atp îy dlock at itîglit
iii clo'ug so I ]lavec (lonie î'ork ; b>' iaisiîîg tel it itits1 hlaive
storcd encergy ita the tîciglît. It ks capable of doing ît'ork ira
driî'ing tîte dlock fcîr Ille itext 24 Or 30 itouls. In aIl tîte cases
itîentionced, Ille aimanitt of îu'ork tiîat cars bc donc is in p)roibor.
fictn Io the' storecl entergy, eihter ni rcst or iii mtotion, and il cat
be coitputecl. Froi dais stancîpoint ait indicator cliagratît as a
diagraitt of citcrgy. Gii', mle the scale of tîte spring %iti% uitîttî
it %vas taken, tîte ciaincter of thc pistont a tîte leigili of stroke,

and 1 cars comtplute tise îî'ork donce per stroke. (;lve aile tile
ituather of a eî'alutioîîs pur mtinute atnd h cars caitptite tîte: po er,
or th' r'aie at îî'iiclî work is clone.

'l'litre are ntany distintct classes of coagines sîlcie valve, tttilt
lai> or it-itîtouit it, ttitlt a goi'ernor anti tî'ithoîtt ; saine have ctît
off valves i tilt back, sonte cut off outside of the steai ciesu.
'i'eci tîtere are -. titoutat*tc engies, contlctsîtg andi îosi-conclt'is.
iiîg, coipotusd elîgities %ith ttî'o, tiice and four cy'iitdeis. Exl
class ofenrgine, ifnn good wiorking ore mksa diagi'ani ttith
cîtaracteristics oi the ciass to îî'licltil belongs. A glamice is gen.
crahl>' suflicient to tell tîte famnily it camte froin.

hn tise nultiplicity of peculi-triies aud torns obscnî'cd iti dia.
grais, it wvouid be îipossible to take notice of ail, 1 tltink cite as

cîtougi, auti i have sceccted onc of tlc Corliss class .< ina% be
a Brownî ov a Green, rarany otîter of the autoinaic faîîîiiy, îîvilla a
cylinder W6 ciatticter andi 4:! stroke, nîaking 70 rcvolutions pet
inte, a piston speeh of Igo feet per mtinîute. 'T'his engine is a

coînton size, neitîter î'cry large nor v'cuy sîttail, %vitl a f'air slîedt
of' piston. Aitther reason tilt> i selected titis size cy'iundcr anti
spced of piston is to avoici frictions, wihicit il'ait>, iccîuired con-
stants, arc so saluait in titis case litant lthe> can be neglcctcd iîtlî
out any sensible error.

In detcraining tîte periornnatce aîîd efficiency ofait eigiuie
by lmans ai ati indicatoi, ih is tîsufl to caicuiatc certain cluan.
tites, calied " colîstatnts," îi'iicit save a greai lerai ofaftier tirat
antd trouble. A contstant 'is a realit>', it is tite restit of a calcula.
tion carried ot t a certainî point, wliicli point is contîn o 1 il
enigines ofîthat size pistont, ancd spced of' piston. A potier con-
stant, foi aur selectcd citgiiîc iîay take titis l'arn. Wltat is the
power of a 10*"x42' eigiiîe, itiî a1 piStoit s)eeCi Of 490 feet li'r
minutIe and i lb. M. E. P.? %Vork titis out ita the ttsuai wtav -

sinlti>l>' the piston arca b>' the 'M. E. P>. ancd b>' te piston1
suîee!d, (liivide Ille prouut b>' 33,000. The quotient is 3, îî'Iiclî
is the ha. p. %v'illa ont potînc NI. E. 1>. TItis is lthe IPotier contstanît
iii this particuhar case- Lontk serinusly ai ibis for ;i few mio-
tteîtts, -anid vaut it-ili perceivc that il' tîte M. IE. 1. %ins hothuleci,
voit îoulld liai-c double tc poiver ; if the M. E. Pl. îî'as tripîlî'(,
i-ou ti-oulci lav'e tliîcte limes the p)oî'cr ; of course ail ctlter

factors areinain the saine. If vois have cioutî>s of titis, îi-rk il oui,
anti you %till tuttI it <s tric.

it as then cstablislied t:îî the ÏM. E. 1. tttultiplucd b>' 3 is the
ha. 1p. ofany diagran tak'en iroin a 16 cylinder hat'ing a piston
buecd& of'4c>o fiei pur mtintute. Il ib bontletittes best ta kittoi

c.\.tc.îi> that tic arc doing. If anyonc itere ttorks out titis cou-
statit, lie iîli final iabat the areai constant is a1 ilîree-iundte<ith
liai-t less than 3, wlclt i have tiroppeti as insigitificat and ai

noa consecluence. An extra pistait speeti of 2o incites per mintute
wuoulci brung the constant up to 3. Laokiitg "ut the thing front
.a mont> point o ai cii, a tenlant i-cnls i li.p. front our W'" cngluec
ai the rate ai $75 pet >'cat. Iii iîorkiutg til the Ii.î. ai tîte cnagiitc
thetconstant 3 lias isbet , otîr tenant is payîng one-tîi'clftli oa
cent ton tntacts per day- -ani aintnt ofino caîîsequîncc in suîch

Anoîbtci carusani îwiuch utueti aotl a poi'derfui %vecapoli in iise
lîands of thte crngineer, îs knott as " pistoit displicntent," or
the v-olunie siVeh> by the pistont thile îtakziîg aite strolze, or oite
rcî'cluinn, or cuiring anc nminte or anc iiautr--r for IlIt aater,
anc cia> il'you %îisit, but for goond rc.'sons il is custontanr ia
caunit il b) the itotr. A ntoittcitt's thought ivill canvtncc aîn)
engincer itat i work the cylinder and piston ai an enagine arc
actuaill pcrfornîling the fonctions oi a icter. She dtschirgcs
cver strokc -a certain volume ani %veigit ai stcant. The î-olui
is constant, but te wctght varies accorcdant; a the pressure
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