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riirst oi %viait îs cxpected syuîl be a serte af ver>' intieresting lectures
wnas given by tir. John LiaIt. C. E-. on Fcilay eeening. Match 27tlt. ta the

ruants of the I nvtittors andi l>.tentccs Association. Public Library Building.
lrîî.Tite subjeets treatesi of v 'ire thte siecinical principles of worlc,

andi tîte vcxansion of steant. NIr. à* i-.. Esikins. Ilîres*dcnt oi' flic Society of
sîntioliary Engines. under whose auspices the lecture was fielsi. occuuiesi
tîte chir. Thie niteting wasç largely rattendeul.

i. Gialt saist %vas a source of great pleasure ta sce.'e aisudicnce cons-

puxxi of p>î.ctirai itin Lake so iiiiinaf>'s rn iIteresýt an sunietliing that a.

iivé intetidesi lu bc a formt lecture. fatat ai simîple tali, on scieîitii îii.îtters..

1 lit. large audience preseat was suIl'icieîit ta sliow the teesi ai institutions

far pr.scîical traininsg. for evening scisools ta inîpart scicittifie knawiedge
nîticla wouici be tLoseful ii ste variaus traites. There were certain sciences
tisat tiare mocre dircctiy upon cacis brancit ai tradr. and tihe khowiedge of

tuenti enabled a man ta irisc itiglier tIlan a mere iscwer ai waod anti draw-Cr

oi %vater. To suppty titis %%eant n'as recognizesi as an inmportant p)art af ite

tducanal systems oi Englansi .ind ste L. nitesi btases. Large sums %vert

!,lient annually ta give s.ientiflc instruction. Witcn a boy leit the public
litaIo he %vas mcerely on the. titreshisoli ai lcnavlt'dge. There %vas -an

-euing voici be-tween tht' public seitoal and the University Tise ardinary

stiidcnt cauli flot ssep front anc ta the asher. Whal n'as needeel to sssppiy

itie prcssing wvani ai' tihe day was the niissing link beineca tise public
-ciools ans the University. lic supposesi aI %vert asvnre titan agitation

in unis direction had long bca gaing on in Toronto. t %vas pleaating to

iaov tsisal as, bat tere %%as a pro-epect of obtaining.the mucit needesi %ork-

ifigmen s techitcal scisoal. Tihis %%as important trams a national as n'el as

a local stansipaint. What the working clisses wa-nted 'vas :î.fair sbire ai'

ste public mancys spent an tiseir itebaîf. They litaî anly ta niake the
dernani. ansi it mass be recognizesi.

Paissing un 1a te sulîject ai te evening. 'Mr. Liait saisi hit sud not intensi

ta reasinasermlon. He proposes! ta give a practical talk opon the princîples
os inectiaiiscb uts .spplicd tu nourk. lu tise saîns turk suiggcbted sonietbang

thaLt as movangtsisrcforc nork w-as.synonantous s iitniatian. Wark nas

active, flot passive. A wall might support a great weight. andi nas an
evidence ai' force wiiailu miotion. Warls was force in motsion; to aaal)-ic
force se'as a very diflicuit ting. 'Mattcr %vas endowed wi:is titis inheren:
priaciple. WViat causes msotion nis ie definesi as force. As in alisciences.
it w.ss litre ncces,,.ry tisas force shoulC lic reducesi tosome farni ai measure-
ment. Lvery science is.sd some sypical instrument for îneasuraiag purpaOes.

Astmnamy lins te divided circie. Citmitry hai te balance. lcal nas
ictergiiined by tc tliermomctct. Sa. .Ilso. ste n'iole systeni of mcisanicai

lirsna.iples of work aîgit bc symbalîz.esi by a foots aile, set ai vetglits ansi a
cloùlt 'ise s-uIe determinesi distances, te weights gave tlîc pressure. andi
the' dock measures! thse lime. One ai titese units ai sneasurement did nas

mean anystiag. If lis helsi up bis isand andi saisi a1ne" il wouls i cans
noting . il he saisi "a ne pounsi.' thereby combtning t'a ai ste sunîi ai
measuremenl. hen athUe saine sînse gave a notion ai wor.k. Ail quantities

in mevisanies sigit be expressed in tcrms ai unîts deried frani lte fonsda-
mental units ai lenglis. mass andi limet. Thse unis for length %%-as ant foot.
tite unit for miss n'as anc Poundi. ansi ste unit for Sime n'as anc nminute.
From isese tisre fondamental onits sucre deducei te gallon nus-asuire
ansi tc cubie fosat. Wý.orl, i measuresi by tise praduet ai the cxisting force
ansi tise distance hraugis wisicis it is overcome. Wiscnever titere %vas
motion lucrt: missi lic sameîhing 50, producae il. Tise simpIci conception
ai work is lifting against tite force af gravity. Tise standard ai work %vas
tise lifting ai' a paunsi seigist anc foot higis. Tisc question ai lime dud nos
crites muo titis. isut was connectes! n'ith thec question aof pan-et or tise rate of
dosag s-voik. Foot Poundi being te standard af work. ail calcuLatians %%ere
masie lapan isas iasis. Thos ta s-ise tea paussifs tevo fictt. n'as ecquit ta
raising tweaty pountis anc foot. 'Wock donc in sisis mway n'as os'ereonlîng
thse attraction oh ste carsh as tisas point. Work was also donc wisen two
in.tguets %%cm dran'n asunder, or u'.hcn a spriag or eleetarît. curd n'as <irann

-41a. \Vurk heing siipli force in miotîn. is uas Oral) ncccmaar tu muttiali

tht. eucgit in paund> %visi lise distance in fet tmras es suget te n&uri donc.
Thir nexi point vvas ta clistingsiish be:tween vark ansi powe Tise ititro

durtion ai' ste unit ai' site uao tise calcuilation cniabirs tix- scientist ta
calculait the pawer af a farce.- Tise tesni-m "pwe- meant tise rise ai'
doiag %votIc. Il nas s'ery impartant to foiiy tindessanul ibis dcfanitian.
'lakean>' quantity oi n'ock tisas %vis donc ta anc mintute, ansi if tise stme

quantit% n'ce d]onc ta twa minutes, tise tite oi' doing i bieig double. is
n'ýulId only requirc half ste poa ta do il. Rate of wons. tiserefurc. wsu

7',inutut Mefornsrd in tomne given interral ai iCme. Titc standard ai' panez
.isliasi had cen genc'-illy asiapted i as calles! borse pane-r. One htorsc

povcî- cansistesi in lifting 13,oaoa posstîds ane foot ia anc minuse. or r.980.000
foot pountls per hans-. It ncves- was supposéd ta bc abile ta do ant-sentis ai'
th'is amaunt ai worl, Fsa a swiis fotesi race boise ta a iseavy dirait.
the prodict aof theis -speesi inta thse s-csis tante oves-came is a measuzbie

Iîuantity representing .33.000 foot pouinss per usinutse. ly mewnus of sa lever
sulait coutl afiesi Itest exert liii power, but as Uic obui î,rovcrb went. . Wlîat
was gained in powver %vas loit iii sI T-l. or gain psawer tîseant sisltt il %%as

pbossible ta imove a iteavy wceiglit by a siili forte. proviclesi anc lo!ses ligne
by doing Il very slowvly. Mitis was ilbittattsI by the siciecatiical priiîciple
of tlie wlitel aiîd rtxle. also by tlic reduplicasion of pîiileys nis fuilsi iii ptlley
blocks. Wlicre by any contrivance a mais inovesi a greas %veiglit Iîy n1
sniali force. sie ulilerence bttween tie w'eiglit anid tAie force 'vas conspen.
s.'ted for by tic lois af stue. Il was inmpossibîle ici increase panver. No
influer whlat meclîanisi sas resortesi ta, tlierc seotîllsi ao loss of tissuî iii
pîroportion ta the poner gaincti. If titis simiple fundaniiental priticipie were
weil knovîn. nîuich lois of inventive energy niigli be avoided. 'llie doctrine
of tlic conservition oi energy wsas not vcry weli undcrstood i if it wcre
there nvoulsi bt fcvcr attempts so lanvent pecrpelu.tl motion. or la: devise
miens for increissing powcr. The conservation of cnergy sens s teill

denionstratesi as the indestructibility of masser. Th'le ail-wise Crenttor liait
cadowcd il] mnasser witit eîsergy. and it coulîl never bc, destrayed. 'Ilie
ciiergy whlicli was utii7.ed in the witer fidi sens the s:tune eners>' whliclî pro-
pelicui the Stein% eagine.

Passing on to t'e expansion of steaîin thte spea-ker explisii. tii,' iia'ory ci'
expansion in the' rvlindrr acc'ording to tite par:sbolir enr"u' The. powrr of

anr enginse was calculatesi by the average pressure iîiultiplied lsy te ,iuiber
of incies vvhich gave the foot pounds. andi tlilî was niultipied b)y tii féct
travelîcd b>' the piston in a mnutte. Fronit îlis tic horse pawer was
obtainesi. as aliready cxplaincd.

At the' conclusion a hearty vote of titanks %vis tentlercd to NIr. Liait. *%Ir.
ds'adMeL'k and Dr Wm Fail speaking very lîigltly of the lecture.

The;y t'xpressedi tise hope tias thert' woulti lie asher 1ecîres -. nt lts.t thry
%votifs] bc cqually successlul.

Sînce dclivcning his lecture, Mr. Liait has rmccîvesid the fulboving lester of
enquiry, the reply ta wvhich as appended .
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Sus, -Re H P. of sieamn engine. 1ia the party sho r-uistid ti question
aof rate of spced of lioarse. A H. P. is definect as a power th.ît can lifi or
maise .33.000a Ibs. i ft. hîglin taone minute, but lthe sanie horse powcer iîiay
lift 40.000 Ibs. tise sanie hcight in the saint tante excruang lIrasuit . 1 lien
il becomrs necemsaiy t0 livrit or define the rate of speesi of horse. If the
rate of speed ai hsorst is flot taken inso accouat. mwliy take speesi of engine

mbt accoaunt? Yasi cannot compare superficiai fi. wviti cubie fis. If ste
tisree units of tue one art taken. Use sanie units of the cather nutisit of neces-
sity be taken in oarder ta conmpare tlîcm. Watt defines a Il. P. ais a pîower
that coulsi lift 33,000a ibs, i fi. in oane minute travelling at the rate of 22o fi.

pewr. minute. niticit is ste rite oi travel in estintates of homses on public
wvorks. ai. e..* railroads. canais. etc.

\Vith dite respect 1 %%ritc tha!s. so th.it if puaile iLtat 1 "'4>t na.tke iîaysell
clcaîIv undrrstooc.

Vours truly.
D. A. Ro.ss.

C. & M. .

D. A. Rass. EsQ.. City. TRNO N. 01 81

Stîs.-You :îre stilli n crs-ar. frîcasi, ansi ltkely ta rentaîn so tintil yatî fîtlly
andi clcarly compreisensi titat Use standaird htorse uiver as% tte rie of doing
n'aîk equaLt to 33.000 ft. Ilis, pet mtinute. Any force mavitig any distanice
ta avercaaîling resistaisce ansi producîng motion, tise iroduct of nisielà for
anc minuit naît gise .33.a00a untts ai svurk. must besatkun to equal andI refire.
sent a standard horsr paner. If 4o.oaalbs. asuber.aastdby.isursc î>oucr.

ai mustlie doneat tise raite ai.82.afý afai per minute, foi 4 0 ao) 8_S5,.,
33.000

Vaur contention as ta tise usual rate ai' spes by canait honrses snay fci-
argument's sak- c takens as correct. saut yaur deduction is serong. beccause
ý3.oo0 . 2o - z3a. as rcpresenting lte forcze exertes! b y iarse so as to gave
ta anc minute af lime tite prapcr standard. via., 220 fi. x 150 Ibs. ,33.O0O
fi. Ibs. =one itare paner Notice tisas tise spes-s ai hoarse bas ever>'tliing ta
do witis lte force exerted. but notiting nisatever !a do vvith ste restait.
Grensi spees!^ lever forceý-.vci speed x. grenier farce=consaa-.nî "n
tity ai' eri in givea timc=,33.aoa fi. ! s. pe minute= z homte potner.

rhse speesi ai tise isorse. titeefore. ii only anc clenient in ste caiculation.
TIte spcerI assumred. itowerr. is a vcs-y goasi example ta practîce. vir-
22o ft. per minute, or 254 miles per isotr.

1 hope tisere simple cxpilansasions seull put my frcaul rigist.
'YouîS troly.

Prof. Silva.nus Thampson says ai' Mitis mct.il an lina, rcens lectures on
Mgsî.'thas 1'e isas raundi il far superior Io cardirnry cas: iron. ansi nos

mucb inferioar te uvraugist irait, for cectro.migncts. fu is u-el lînnsea tuas
te fieldi nagnets af dynamosnsi mators are madc ta certain forais. mainiy
tu avoid expensîve forgangs on sthe anc stand or iniersor rirsutîts vr &a cas: iran

ars>n fai tht tua.glal .ures .kad u-.us 4tun lut ttc faute îatcces. the haites: antutv.
iag duisilt wark. ;f furgesi vut of %% ruugiss arun.

E-xpetiments nere receat> m.-dcbithc.Inchstcrl.nt-tni Uscrs Associa-
tion ta deserminr tht' effct aiisowcrng cisi feeS %%ater an red.hut furrnce
crassas. ise boiler taies for ste purpose %,vas ai' ste Laincasisic type. seitit
Plane furnate fities.anul single-rivetteu laLp joints flot strengiiicnedl hy fl.anResi
smanis or eniclang rang. Ji %%-as fossi tisas thae introdutction ocfit cald

fteeS sud ios IraS taoan explosion. even tehea tise ciown slieet wais s-ht.lit
but titt on ilt tontriry. as was atters folloneal by an actual Is'yr.înution in
stcnm ps-essr. The 1.0as'motls's. reliuing su ste tsta. Says. 'W r %totîli
flot s-ecoatmead tise introduction ai colt! feesi-tecr as socisa sanie. lionve,,r.
becau<e it is likely tisas tise consecquens sosdecn cisilliag ai the plates migist.
stade- some eircumst.ancs, prodoce stitiins in tise siscîl isas waulS bstets
tise failute ai' tise a-n-sheet, or ai' sarie ai'tise tubes. so sisal tiseattendant

mîglil bu scaisict.
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