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steaunt is given off. Now, sve have ivater in a state o1 stcami,
wiit is vîM~bie to the eye. If \ve wvatchth dCcloud of steanl
as ir riscs tipward, it will bc uiotied that it graduaily gels tiiaiiaar
and( ulîinner, uuitil at iast it disappears froui s ucw. What lias
becumaz o! it ' We have producced buelaic isible îvater-vapui,
and il lias baen absorbcd by tiae air.

Tite change front steaax te vapor tuok place lîke tiais. lit
a builer i as tlaa svater svhach lies next the surtace exposed to
the fire ahat as first turaxed auto steaax. lit order to do tiais flae
ccaI itast txaasfer eîaergy to tîxe water iu raase axot onIy the
atinospheric pressure, but aiso te pressure due to tlacet dcîboi
waîter in tilt boier. Now wvben flac particles of stcaîn tiirge
front tue surfacz of the water they are urfflcr a lcss pressure
îiaan %wiiei ai bottomi o! te boiter, and so contain maore iteat
-liait is necccssary to keep tîxein as sîcain. This surplus tieat or
ceiergy causes an expanision or burstiaîg of stcamn into the
sixîniller particles, whili constitutes waîer-va.por, wii as ab-
st-rbcd bý tilt atuiosphere.

This last expansion is on tîme saille praiaciî>ic as ieni wc
openx a try cock beloîs' tilt vnter liue on a voý .(ing boiter, il is
flot water wbîici biows out but steam or vapor \\'( \viii ncaw
suit up these, twu operatînnl- ln the farst the beat or encergy
o! the stun does work on the ainsosphere, tibus siting tlac air
in circulation, and as a resuit of the air circutlabaug water is
absorbcd. In the second the tieat or energy of the coal does
%çork on the atmosplaerc, setting free tise steam, and ai th-?
saine lime storing in the particies steatu and encrgy, Nvhlicli turuls
the stcani fille vapor wbcen it riscs int tlac air. Froînt tue above.
coîaclusions ive sec tlaaî evaporation, or nature's anctbod of
iîia!diaig watcr-vapor, and tlac making o( steana at atiatospleic
pressure aîad ils change into vapor, differ ouly fi tilt txvo forces
tisat produce titcîn.

lia reference to auakitag steam ln bolers fiacre are two, itter-
csting cases besides tue one wiîiclx svc have just discussed.
namicly, making steain under a pressure greater tisai the
atnaosplieric pressure, and under a pressure less tlaî tlae atîno-
sphcric pressuare. Dcaliîg witla te first nxentioned case, that
as, wiaere tlac pressure is greaber tlaan lte atiaxosphierie pressure;
liais condition can be brouglat about by fitting tlae stearn-tiglbî
cover on flac boiter mcntioned fit thue farst case andi pîatting bome
\teiglats ou it to the amount of 5 lbs. per square inacha. Nove.
inssîcad o! steain being given off svlacn lte watcr is at about
212o F., il will not be given off before tue lemperature iS 226*
F. Thais increase in temperature is duc to tlac fact that bcefore
sleami can formi in this case tlae coal muust transinit t0 tae wxattcr
eîaeugh of ils energy te raise 19.7 Ibs. per square incha instcad o!
14.7 as before. Thtis condition of tlaings comtes about naturaliy
wlhcn boiling water in mines, for as ive descend intolthe eartli
the atmnospheric pressure increases, wlaicla corresponds to the
aidded weigbit.

Lastly and briefly wc wilI consider the nxaking o! steani
under a pressure lcss titan tue atmospiere at sea levcl. For
tlais svc %-would have to exlaaust t air front our boiter by ait
air pumip or otiacr nicans. Then we xvouid lind uiaat stcan svouid
be giveza off Mitcn the water is at a temperature lcss than 212'

F, according to the aunount by wlaicb the pressure in tue boiter
is lcss thait atmospicric pressure. Tiais shows that as tîtere as
iess pressure keeping tlac parts togtther in titis case than an
the other two it therefore requires icss cncrgy to set tce steani
fret. As an example of tbis lin nature it bas been noîiccd by
travelers going up mountains that whcn they got itigi up it
takes a mucis longer time te boit eggs than on tbc plain below,
alttoxtgl tc svaier in giving off stearn %vent through the santce
action in botis places. This was due te tue tact tbat at tise top
of thse mountain tue pressure of tce atmosphece xvas iess tiîan
at the bottoent, and thse watcr îiîouglî giving off steain did not
ceîîtain te beat necessary to boit tise eggs. 1 think if tlaese
travelers itad bcen engineers lbcy would have piicd somec stones
on the lid o! their kettle in order te save limne.

In tItis case it is inîeresting to notice that alîiaoughia
roluires less heat to raîse stcamn ai a ltagh elevation titan at the
ordinary abniosphcric pressure at the sea tevel we do atot gain
aaîythîing by reducing the pressure, becatîse svhen wc sumn up
the tieat rcquired bo raise thse steam, and the force rcquircd to
reduce tbe pressure beloiv the alînospisc, wc svitl find that il
%viii amrount te bbc saine thing as if we wcrc anaking steatn at
atmrosphcric pressure.
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'liais subject is conzidercd as being aaaapuiantaa etioigli to
itistify consîderable attentiun frin engaaaccrs, and tlus palier
being axatîcla apprcciatcdl by the local association, i as by tlaeir
r(quest rend before Ltlt convviition, andi à beang considcrcd
itîcc-îxveîaienit to rep)eat tlîc fuilt ext, it as coiiduiîascd, aaad saaaaîles
of cils and tlae îaroducts of iir dccuaapositiox art lor the sanue
secason aaot sliovia. Trite natter is trcated in lte fQllowaîaig
divisionas:

i. Relation to tic maachaine, the primec objcî of oit is to
r«Auce friction, coiiscqucnî to tlac effort of tilt motive force to
oscrcomce thc resistance of tlue wciglit, tiaî is the work of the
aazxhcinc.

2. Nature of the material,.fluid, capable of passing bettwcen
tiglit fittiug surfaces citiier voluntarily or by niecbaaîical nicaîts,
iaoa-rcsistiitg, cspeccially frec front abrading pa.atics, and front
corrosive qualitics.

3. Possessing sufficient. viscosity and specific gravity to bu
of service; absence of viscôsi.y ausd lov spectfi gravity ba.zng
in inverse relation te thc strain or weiglht on th bearings.

4 Nature o!flace machaine and its special conditons.-rhe
pcants of friction usually called bcarings, consisting of tîvo close
fitting surfaces, one or botta noving, ciîiacr rapidly or slowiy.

The conditions being niainly that of temperattare, tiais sug-
gests tiae division of bearings into tvo L-inds, hot and cold:
cold bcarings beiaag considcred first as being the earliest in use
and cnmbracing the Iargest î,taîîber, tiiese arce xposed to a range
of tentpurature exteuding front tie average of zoo* F-. at bue
toi, o! a roomn to that of wvinter vicatlaer outside; meclianicai
coîatrivatices dispose. o! niany of the difficulties met witla on
accc*unt of variations due to bemperature.

H-ot bearings are kew and incluàe cylinders, pistons and
cut-offs.a

5. Tite requireanents or qualities o! the oils to iiiee these
conditions-

They should bc clean, free front abraditig substances.
Non-resistant, free fromt resinous constituents.
Non-volatile, permanent, so that bearings Nvill flot "go

dry.,.
Noax-drying. free fromn " gumaning " propensities.
Neutral, free front organic or minerai acids, the first ditc

to rancidity, te second to the refining processes.
6. Hot bearings.-To, nicet the conditions o! the very ii

temiperatures of the principal bot bearing, thc cytinder oils
rnquirc te bc o! highi stability'and espccially free from tlac sub-
stances before naentioned, that is, volatile, resinous, aîxd deconi-
posable elnes, owing t0 the tact that fixed cils decounpose at
6o F.; in the presence of steamn with the production o! fat,.y
acids and glycerine il is evident tiaat ols partly decomnposed,
rancid, are not desirable in a cylinder.

7. The constitutionat nature o! oils.-Taey are suppliedl by
the three kingdoms, animal. vegetable and minerai.

The animal cils arc of great variety and (rom many sources.
the principal ones being te mnt and fish trades; tltcsc include
the various refuse handling section- of those brades, svbence are
supplied vast quantities o! oil.

There miay bc enumerated liere in te order lin îhich they
predomînate the animais witose cils wr use in tbis country: The
bog, borse andi cattle; o! the fisb, cod, wvbale, spermi wvbalc, etc.

Thc vegetable cils will bc familiar as olive, castor, cotton-
seed, cartltnut (peanut), and are variously the product of sceds,
nuis, fruit.

The minerai oils constitutc by far the grentest part of the
oils in use as lubricants. and are uscd alonte or'in combination
svith oils (rom. the other two sources. Minerai oils posscss ln
thicir %vide range o! varicties ail thc requisite qualities of good
lubricants.
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1 enclose herewitb $r, niy subscription for this year, and 1
amn glati to notice the alniost montbly improvement. ins thse
papcr, and congratulate you hcartily on the succcss of your
,venture. I wotild like to sec The Canadian Engineer competing
svith Tite Scicntiflc Anerican for the first place in America.
Ycurs sincerely. E. RocIIesTEIt
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