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The chici physical s burce of the heat wvlici wve
enjoy is the suan, %viiich, althoîîgh situatcd at snch an
immense distance [romn us, warnis the carth %vith its
rays-of tluîs source nothing is knowvn. In addition to
this external heat we have an inîternai source, wvhose
product is linown as terrestriail heat ; this heat is very
great, and it is coinputed by scientists that at the
deptx of a fev miiles it is capable of mnelting the most
rcfractory substances. Though we arc mainly depen.
dent upon these sources for nîaintaining our temi-
pcratture, there are inechanical and chcnîicai sources
%vhichi are of great importance to us, thic most imi-
portant heing chenuical action. Nearly ail chemical
combinitions are attendcd wvitl the production of a
grcater or Iess degree of heat, and it is the chemnical
combination terined combustion which we, as en-
gîineers, are înostly intcrested in. 1 %vill not touch di-
rectly on thc subject of cambLîstion, as that %vill bc
deait with in a separate paper.

'l'le teînperatuîre of a bodiy indicates liov hiot or
howv cold it is, and slîould be distinguisiied [rani the
quantity of heat iii that body. F~or e."ample, if a cîîp
of water I)z taken froii a ves;cl, the tenîperature is the
saine, but the quantity of heât varies as the wvciglbt in
each v-essel, thz- temperature or intcnsity being incas-
uired by the therniometer, but the quantity of licet is
the teiiiperaturc nmultiplîed by the weighit in pounds.
The specific hecat of bodies varies considerably, 'vater
beînt; the highest of any (except hydrogen), it being
the stanar and considered as i, wvhile that of iron for
instance 's J113 ~.a liost, s0 that the quantity of
heat that would raise i lb). of iroîl throughi 91, %vould.
oniy raise i Il). of wvater througl i'1. Trhese properties
are taken advantage of l)y the enigineer to ascertain
approxiiinateiy the temperature of bodies bcyond the
range of the ordinary tlicmonmeter, the uiptake of a
boiler for instance Neariy ail bodies expand by the
action of licat, and tbe mnecbanic and engineer have
ever to keep in viewv the fact, or disaster is the resuit,
for instance, cracked boiler fronts and settings, broken
steain pipzs and ieaky joints. At the saine time this
property is daily utilized in our %vorkshops ; cranks and
pins are securcd, locomotive tyres shrunk on, and
many defects nmade good by the judicious application
oflîcat. The transfer of hecat froîii one body to another
may take place in any of the foiiowing ways: Radia-
tion, conduction or convection. Heat is given off
[romn hot bodies in rays, whicbi racliate in ail] directions
in straiglit brnes; this is the process of radiation. Con-
duction is tbe process by wvbich heat passes from botter
to colder bodies. by contact the conducting potver of
bodies varies considerably. Iron and copper are good
conductors, wood and sonie minerai substances are
bad ones. The engineer uses good conductors to
transier tbe hecat [romn tbe furnace to the 'vater in the
hoiler, and the bad ones to prevent ioss of heat by ra-
diation froin steani pipes, cylinders, etc. Convection
or carried licat is tbat wvhicli is transmit.ted froni one
point ta, anothcr 1b, currents. The freer and more
direct tbe cîîrrents tbe more rcadily is tU icbe trans-
mitted. Sýteani boilers shouid be so constructed as to
secuire a free circulation of the wvater.

Before quanuities of beat can lie nieastired we
niust havec a unit of hecat, just as we require a unit of
wecigbit or icngth, as the pound or foot, and the unit of
beat is the quantity required to raise 1 l1). of 'vater
through io F. But the ail important point wvith the
engincer is the conversion of heat into work. Wc

wvili, therefore, consider the relation betwveen tue twvo.
13y the terin work is understood the overcomning of a
resistance tbrougii space, and the amouint of wvork
done is nieastired by the resistance iii pouinds over-
couic, inuitipiied hy tlie distance througlî whicli it is
overcome in feet :tixus, if 7 lbs. be li[ted tiirougi i o
[cet, 7 x 10 =70 F. lbs.

rTous it wiil be seen that work is liot nieasured by
tbe ?pound or foot, but by the product of the two, and
the unit of wvork is the lifting of 1 l1). tlîrougbi a
vertical lieight of i foot, and is termied the foot poutid.
It %iil aiso be noticed that tic unit of wvork lias no re-
fcrence to the time taken, as the samne amotînt of wvork
is donc wvhetlier it takes one secind or one liour. he
power of an agent is îneasured by the rate it can do
wvork, and the unit of power adopted by engîneers îs
the hiorse powver, aîîd is rcpreseiîtedi by tue lifting of
33,000 lbs. I ft. higli in one minute. In tlîe case o
puniping engines the wvork donc is îieastired by the
foot pouind, and is termed "1 duty per lb). of coat."

'Ne wvill nowv consîder the cffect of lica in produc-
ing a change of state in different bodies, as ice, wvater
and steaîin. IlThe temperature of a body ceases to
rise wlîile it is meiting." An illustration of thîis fact
mnay be obtained in this wvay. Take equal weights of
wvater at 320 and 1740, and mix. Tlîc temperature of
tue mixture wvilI be the mean of the twvo, 1030; 110w
take eqîîai wviglits of ice at 320 and wvater at 174<0 and
inix as before; the temperature wvii oniy b 3o0' instead
Of 1030; ail tbc ice; however, Xil 1) melted ; the
142" of beat lias cvidentiy been consumed in nieltinnb
the ice and is now latent in the wvater. This lient
wvouid require to be given off again before the ivater
couid be transformed into icc, and wverc it not for tiîis
provision, as soon as any body ofwvaterliîad sunk to 3-2,
it wouid immcdiatciy become a mass of ice.

A simple expcriment, wvbiciî may bc easiiy tried,
wvill enabie any one to determine exactly the quantity
of heat wvhicbi becomes latent wvhen icc is convcrted
into water or water into steam.

]Procure a uniforni source ofhîcat and place a lb. of
water over it to ascertain the exact amiount its teniper-
ature rises in a given time. Assume it riscs ro de-
grecs in one minute. Now remove and place i IL of
ice at a tempcr.ature below 320 ; the temperature ivili
risc to 320 and remain at that point until ail the ice is
meited, whicli will be in about z4 minutes. Now in
this time the anîounit of heat wvould have raised i IL of
wvater ioQ X 14 minutes = 140'; but the water is onlY 32',

tbcn this 140' Of lîcat lias been rendered latent. Con-
tinue the heat and ini 18 nminutes it iil have attained
the boiling point, io x 18 + 32 = 2120. StilI con-
tinije the heat, and in 95 minutes or about 5ý4 tinies
as long as it took to raise it fromn 320 to 212Q, it Will
bave ail boiicd away, and yet the temperature of tic
steami bas at no tinue cxceeded 212Q. Ail tlîis beat,
nearly 10000, lias been rendered latent. It is this large
aniount of latent heat in steam that renders it so use-
fui as a heating agent, and wcre it flot for this pro-
perty the moment wvater attained tue hoiling point
wvouid be one of extrenue danger, as it wvotld bc iim-
inediately convertcd, into steami with an explosive
force akin ta gunpowder.

A NEW proccss lias beeu inventcd for obtaining
aluminum from the oxide. The proccss includes clîeîî-
ical conîbinations; litlierto supposcd to bc impossible.
It is claimed tlîat the mectal produced by tlîis process
is chcaper than any other.
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