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is alffays jîîtitîcd( ini lalcimg qustions as titay ara givea it iiiî.
\*ieavimig it ini tii I;gitt Ilie rcply would bc, No.

''liea caplattatiait of ti% is as oiw 'ta riir oiioi
%%c sa>' lit ienia spaca is filad wviti meatin, avait il' the piressure
i% (111ly 0 IOt itîd aiove a1 Vacumi, il N frail, beca osa îtotlmittg ks
tiiare lit sIcait, anid yet wtîtm ss'a brittg thlita it! niattcr downi
III wliat ks techiîtbaliy correc.t, ai sitaca is steVer

fuîll ?.o long as it is ito-sible la gal aîythitig lmarc imto it, ilîcrefare
stîtait >teatîti ks forced iii outtil thea lîrasura is litirty-give poitîs Ib>'
tIlie giltge, i ks out aia-Itaîf full, uditalr k% il fulîl wlcmî Ilm pîres-
stîra riscs ta saveity potmmtds, for moîre cat lia forced imte il,
attd it i- diîrmict to lacata tlt! lit.

l. los' dIo Vous fint ltae ratio of expattomt for a cattptittd
<'mglîta?

A. Tltai' are lwa wvays of doiîîg tItis, onea of wliich W ta dacter-
tinle thli volumeît of thle Iigît pressure omp tIo t lia poinît of cîît aff; tlso

Ibe ota vosttw oflselow tcsstreyUssde. lvide %le latter by
tha laritar atd lte qutotienit is thec ratio of exptansionî for ltae clîgata.
'l'la otiter ks to nttmliply Ille raitio ofcxp)attiolt in Illa iigît prassure
cylîidcr b' tae ratio it the lots preasira, anîd tîma Sirodutet will bc

tata total ratio. Tlire are ntany engineers bii charge offinet plats
thaI do îlot tndcrstamtd titis, for il appears as if tae ratios of Itle

two cylitiders slioîld ba added togelther instaad of miultiplied.
Tlake lte casa ofan î.mgitla witlt a Itigli pressura cylinder twetlty

mncita% antd a lowv pressutre forty niches in ditaîiater, ntakumg tIma
ar 1 10t 4, Ud as Nlîlttllg ltatI tu eut off talces )llace atl aile.

uartar strokte. Titis îtiakee the ratio 4 for lte Iigli jirassitre
evIiitidar, bacause alth cI uit of tha sîroke the space tilied lîy the
steatti lis four titmts as large as aI te point of eut off. Mllctt the
exii.atist valve opens nuit allowvs tlt sîcanita1 go lu Ilte low pres-
suîre cylindar, il filîs il l ai eqîtal pressure ltp Io otta.qtarter
stroke, aI wvltcm point thea ratio is still 4, but whîen the 10w lires.
sutre îîuîou lias advantced la otta-tîird stroke il is8, I ilirce-tiua.r-
lers %troke it is s 2, antd aIl h lc uit ai the sîroke il is 16. As il is

4 far cadi cylitîder, il is 4 xs 4 = 6 for the combined or total ratio.
lus thi case thte effectis of clearatce are îîeglcîcd, it order tu
mîaka t lie illîttrattoîl simtple antd conîpreliensive.

S. Thme areas oi lima pistoits ai a Itree cylinder tritle expantsiî
emigilte are loci, 3oo antd goo square incItes repectis'ely. The
ratio of exltattson in thea Iigît pressutre cyliîtder is 3. WVIat us lthe
ratio ti thea iîitcrntadate cylinder ? WVlt is il for lthe iow pressure
cylmtîder ? Wlat ks te eotîbiutad ratio ?

A. As tae ratio it ste Çtrst cylinder is 3 aîtd te secontd or inter-
metdiata c% linder is titrea issutes as large, thecceut off would laike

ai one-tîtird stroke, uutakiuîg thme ratjo ,3. Thte low pressuîre
cylitmuier ký ttre tlimas ass larga as the interotediate, tlterefore thte
mata is ttrcefor Itis alo, auJ lte eambincd ratio: i% 3 x3 x3= 27.

Atoîlier %wa> ta explaisitsItis kto assume tat lthestroka a oaIl
1',lts% i% îllirty.six inises, (]lits localing the eut-off ii the itigli

lr.sracYliutdcr atl 36 '3 = 12 iuichtes. The contenîts of it up go
itis- poinit is 100 x 2= s,200 cubie incites. The contents of te
10ov Iîressumra cYlitdcr is 900 x36 =32,400, and dividing anc by
stealmiter slints's ili:ît 329400÷ 2,200=27.

9. Wt kb ltaent Ilîat ?
A. 1 lent tîmat is utot indic.'ttd by a tltermomeîcr. Ileat ks a

bornt of mîotionî, so iltat wIîen water isé lieatect ta the baiîiftg ptoit
iltî utoîccules of wlticl il is compased are set in active mtonu.
Thmis is ittdicated by a s iueruîîouîîaîr, but wlîai matrc e i is applied
in Ortler ta itîcreas ltae mtotiont of thimtolectilas and< tiraw iliaui
furtiuar apart sa as ta formt steani, il1 ;S tot slîawt Il)y a coluiutin of
ntercary, tîterafore il is sa'id ta bc tlent or iidemi.

la. Wimat is sensible lîcat ?
A. llat titat us iîudbcaîed b>' a titernitouttetr, or uhas ik sensible

tn te tatîcî.
t t. W'.'Iat i meant by the absolute zero ofîetpruture ?
A. Il nicans a tamperature sO low that it is iimpossible for il

Io go lower. Ir oailier svords, it mnis% wlieu the ,îiolecttle.
arc brouiglit ta a sItte ai perf*ect mesu. 'l'lis las neyer becn
securd iii lîractice, anîd ks tiereftire a tîteoretical calcîtlatio bout~ny,
lut il is utesayfor tise in tîmauy enîgineering caictîlations. ly

Ilue Faîtreuficit scalc il i% 461, by Reautîter -. 29, aund Caîtti-
gra<laI 274 degrees beîow zero.

For the 1Fa-hrentie*t scale, wltbcl is the aie nlost comntanly tu'cd
in Ille L'îited States, it is calcmlaîcd as foilows :It bl hacut
determiîîad tuai a quauttity ofaieîrctury will shiritk %bout 113 ofilbs
hull, for eacIt degrcc tîtat ims leniperaîtîre is lowcm-cd. Starting
-it sime freczimtg point, wliiicis i4 32 degres, ini ortlar sa r.dutce iî',
tîulk ta noîting it mîust fait about 493 degrees, ar t10493 - 32 ý 468
degrecs blwzero.

1m-1 Whlai is thte total sveiglit ai a coltumîtof water wuo.sa cross-
sectioit is utite isqulare igîcles, the hietght heing one lmuuudrcd lect
aust tue uctîperatture 62 degrecs Fahîrenhecit ?

.s 359.375 pouinds. As mIte Cross sectiont ofitus colunin cut-
taîiue t square incite% anîd il k, too . iz- t,200o inciues itigli it

coutains 9X x ,200= io,Soo cubic iuîcles, or ua,8oa-, i,72S8-.2.5
etubie fret. At a tetoperattîre of 62 degrccs, one cuîbîc fot %Vcigiîs
W: 3 pouuutds, amd thte wholc will svtgh 6.25 a 62.-3 389.37,5 Pauumtds

13. Wîtat is the diffet eîtce betwceti a conntiuts and ai alternai-
muîg dlirrent of clceicity ?

A. A countinuous or constanît cumut flows in oa directioni only,
but ati alternaîing curreuît (as ils uîamc btdicatcs) changes its

direct ion, Or MItarmiattas "IRUîY tulles lier second, th liiiiîumubcr
4 lelicttdi tig t poî t he deig o aitlie geste r ator t lat sîmîîlies thei cur-
relit.

s 4. fflien i lic reaadîng (if thle volt muaîcr anîd the atiitr art-
giveit.ho liat)d y-ou detm'riîîimt thet electrimzal IlorC-p)Ower ?

4%. Mlltipl y (isu by theî ollier :îiid divide by 746i.
i5. wliat is a1 volt

.Ithe tli iOit of iressitre iii elctflL'aI wark, Ille saite as Ille
îmoiîdk or î :ti pessra Whiîutliccosidisctorcl soI i00000,0o0

Imlits of force lier seconîd, a Iprt.stirc or jiatattial af oua Volt 14

gesîcrat cd.
s6. Whiat i% a kfilowat t ?
A- Ouae tliouaM'd wa-tts, :Mid A-4 746 wvatîs mtakc aime lhorse-power,

a kilowatt is praclically aile aud one*tiîird imor.sa power.
17. Exîllit lriflY te tliaOry Of icclîtilic-a refrigertii.l
A. Sontie liuid or ga-i, usiually taiiuoii., ks teaiittre.4scd b> il

mîîechiicial dcvîce called a comlpressar, or by expîansionî eaismd by
t lie app>îlication of lîcat, oumt il a Itigli lîrassmrc i scimrcd, &ii thli
lcat coîcent ra t, after wlijivii il is reiovd by e'ald svater it a
conidenser. l>.ssilîg ait t liromigli ptipes un111 1 il t expilsî%nhi valve is
rc.tced il i allowcd ta cxpatid intot a muuch larger volutme ut%
pipecs of granier diaiîictar. As it (lac% nl coittain lieat ciîoig ta
Stiîly t1) lia( iiiCeaasadj Volumiie, it att racts tl frot th li rroîmiimig
air, ini thle direct expîanionî %),s in, front ste brille ini (lia inîdirect
systeii, tliîms prodm eiig a la%% t cittîtarat tire.i 8. Wh'ly i., alitnoit n sd ;ni tîmi' proues ?

A. llacause it is remlil)v Obtaiiîed ai a nioderata lîrica, il i% cuick-
1>' claiged front a gas ta a liqîiid, anîd ils expanlsive prolicrties
are vcry grcat.

19. %Vliat s tIlic latent Imeat of ce ?
A. Il i% 142 lltaat tImîit%. It is -su Ca'lle(d becam-It!a wheic i at a

telluparttilra Of 3-, degrcs il reqmires ici aîllct îOf 14-, liatt
unit%, ta mailt alea paiid of il imîto wat cr al 12 degrecs, aiîd wim
in the formît of waler as :tlitve Stated, it ks ilccessary I0 abtract

142 licaU i mi ils ini arder to frecze it.
,o. 'WhIy i% salit tvatter uscd ini circtmlatiitg îîilies imstead of

fresi vvater?
el. l;cc.atsa it ean bc m'!tcuced ta a lowcr temîliarattîre %itliout

freczînig.
2 1. %V11Ma is a gaS ailgille ?
A. Il k aiî cninl ini wlîil c!ither siaitrai or nrtifacturcd gas

ks burmîad ini thîe cylimîder ini order to Iaote thc pistonl.
22. WVliat kN a gatsolerta cligilla ?
A. Ait igitle in wlicli thea gas forîtîad front gasoleite

is bîrîed ini thli cylimîdar.
231. IIawv do )ou clescrmîî;iîc ilim taîî effective prcesbire of a gas

eligille ?
A. A cliagramît i takmi anîd ils meal ef'ectiv'e pîressure comiiîîd

t lic sainea as lfor a steami clîgitte, but th lim ule dumriîîg wlîiclî llmk
pressumre k acting on tla 11îston nilusI lic taken iota0 acctmmtt. If
ilere ks oa explosiont for four strokc4, lie Iprcssttre slioiî by tIme
diagratît mulst ba dividcd by fouir to det'ide thte ilîcaî effective
lIre',sure. for the full Iliston spced, or tlîc acîtial tîlan effective
pircsstmre for oile stroke niay bc tketi, aid one'foutrtli ai
the pistoni speed takeiî wlten calculating lima pawer davelopad by
the cogine.

24. WViîat ks nicnt by a two cycle cogilla.
A. It means an clîgitîe in wliielti lImere is aile cxplo,iomî of gas

for cach two strolcas niaja. The terni Iiwo stroke cycle k -. rituel%
mîarc cotillrcllanbive.

25. WVly arc lteat'ier fly wvicels useid oî gas cligities lisait for
steant angines of thc bamne lowcr ?

A. It ks îîcessary to do titis in order Io otatîtaiml %teady sed
In sonie etigines ilecis ote exp)losioti for two revolutiotîs oftic
ilachljit, titts Makimîg the impulses far 'tpart, %o tîtat ;oi tuea ah

sencc of I.avy fly wlmacls or balance wlîeeli, ta alîsorbi and give
ouît te power devclnpc<lp tIhe %peed wauld bc very tîamftr.
The saiste is truc, in a less degree, ai two cycle cîgiles. 'l'li
Trtdetîittt.

ONTARIO ASSOCIATION 0F STATIONARY
ENGINEERS.

Tise Omntario A',sactatiaîl of Sitioiî:ry Emîginears bmeli timeir
antîtal convsentionî in L.ondon oni May 2S'tî, t wlichi lime was
preselît a goad represcatitoit oi the certîlicnte hlîlers. l'le re-
port of îlîc regitratr a', t Iattettbrlt i~ 987-as Ilte total
iiîiiber sillon thlie books', ai wltict 13 hava died, 8 are blatîk
nuttîibars, antd a S lî.î'.c becil LattLellkd, liaiîmg 7,4- niienîbars% oit
the batiks.

Tite flîtaucial statainen i of-ie treasurer slitçedttr acnic iîa. 
cluding thte hatlattlcc front List yemr, and~. u aut expcîtdmture

ofSs7.S, lcvitg ahalaîcaaitliamid of$136mo.
A fîmîl discîîsbîaî of lIte licetîse i.tw anîd stea pros. ct of lmavmmîg

i;t.%%esd, lîrouglit out thea fact tîtat îttaty steain us'rs wto wcre
at oa lime opposed to the tîlcastire, wcre 00w favottrable la il,
and al cait'ttic %va% appoinîcd to furt'îcr emiiglitaît lima %teaint
users gettcrally as ta thea warkmtg of sie p)roîlo.sed ;ict.

''ite clctin to) MI the place of site retiraltg mitîîers of ilim
board. resîîlicd iin the selcctciîî of Mc',,r-s. 0. P. St.joln, ofTaroit-
to, A. E. Eakins, of Toronto, A..I.Vickens, ai Tarotito, and Alax.
l"indliay, of Lonidoni. Thec board itan clcted its ofl'ucers hy s-éc
lccttng 0. P. St. joltît as prc',dent ;Tito'. Elîott, af I lamtiltoît, as
% icc-preýidemit ;J. G. Bain, sî s.- Nork% ille aventue, Toroîtto, regi',.
trar, nui A. 'M%. Wbcketts, ofToronto, tre.,tsurcr.

A lively electiait occurred for tha îtCxi place of nmcetintg, St.
Thormas, lParis, Bîratford anid lcrltit l biîcng naîîîed, wathlislIm

i csttlt tîtat the biallot was sui favor of Berlin. Thte tistial cotiilim
mcntary votes ta lte oficers wcrc tîteit passed, andi the meeCtintg

closcd in tinte for miosI o ai te <clcgtcs% tu catch tllc evenitîg
trains for tlicir reNpectivu homttes.
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