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HEAT."*
By Jaurs Gy, B AL

It was with some diffidence that we agreed 1o read this paper
before you, knowing, as we do, that you are all practical men and
that our knowledge for the most part is but theoretical.  How-
ever, we will £0 on the asswmption that most teachers take, that
you know nothing about the subject.

Our first question with reggard to heat s, what isit? In past
time it was considered a material substance that eatered into a
body, and by its presence there readered the body warmer; its
sbsence lefi the body colds There was this difficulty, however,
in supposing heat to be a malterial substance, in that the body
when warm weighed no nore than when cold,  Sir Humphrey
Davy melted two blacks of ice by rubbings them together, and
concluded that heat was not a material substance, but a fortn of
motion. Heat is generally understood at the present time to be
due to the molion of the molecules of & body.  These molecules
are in constant motion, and when their motion is quickened the
body becomes warmer ; when their motion is tetarded the body
becomes colder.

In the next plice let us inquire into the ways of producing heat.
We will place down six ways of obtaining heat:

1st. From MECHASNICAL ACTION as shown in friction. Yoo are
all acquainted with the result of rubbing a button of brass on your
coat-sleeve. It used to.be a common trick with school bays to rub
the button for some time and then place it on the back of a play-
mate’s hand. Tt sad about the same effect as the sun’s rays
through a lens.  Also the Savage of the Isles of the Sea was ac-
customed to produce fire by rubbing two dvy sticks together.

and.  PERCUSSION-—AS shown in placing a piece of lead on an
anvil and hammering it. 1t soon becomes quite hot. The lead
bullet after striking the metal target is too hot to pick up.

ard.  COMPRESSION—AS shown in placing a piece of tinder in a
tube in which & tube moves up and down. The mere shoving of
the piston downwards is enough to ignite the tinder.

gthe  CHEMICAL ActioN—Wherever chemical action goes on
heat results.  Pour some sulphuric acid into a vessel of water
and then place your hand against the outside, you will find that
the vessel is warm.  Again the heat in the human body is main-
tained by chemical action.

sth.  HEAT FROM TiE ELECTRIC CURRENT—If you take several
cells and connect for battery purposes, and then hold in your hand
the two terminals from the positive aud acgative poles, you will
~oon find them too hot to bold.  You have no doubt heard of a
whole meal being cooked in Ottawa by means of heat obtained
from the current,

6th. RapiaxT HeaT--As obtained from the sun. The sun
radiates heat on all sides, and this is borne to us theough the ether
which is supposed to fill all space.

The first thtee of these classes may be placed under the one
head of ¢ mechanical action, ™

Then let us notice the effects of heat applied :

ist. EXPANSION—As shown ina bar of metal placed rigidly be-
tween two fixed supports and heated.  The bar bends and twists
out of the'straight. .

2ud.  CHANGE OF STATE—As shown in a block of ice to which
heat is applied.  Itis finst converted into water, and then if sufti-
cient heat be applicd, into steant.

3rd. CHANGE OF TEMPERATURE—Which we measure by means
of the common therimometer.

We would like you to notice here the differcuce between tenmi-
perature and quantity of heat. A cupof water and a pailful of
water may beat the same temperature, but the pailful has the
greater quantity of heat because it has the greater amount of
mass.  Again, we would notice that there is always present a ten-
dency to cqualization of V mperatures. This takes place in three
ways

1st. Rapiation.—If 1 light a fire in the stove here it soon
makes itself felt throughout the room, by raciating heat in all
directions.

md. CoONBUCTION.—Place in ihe fire one end of an iron bar
and it will not be long before you are unwilling to keep hold of
the other end.  Thisis duc 10 the molecules of the bar conducting
the heat from the end in the fire to the end lield in the hand.

jrd.  CONNECTION.~~This is the warming of a room or house by
the bodily movement of a heated substance, such as is shown in
the warming of buildings by hot air. Theair is heated at the
furnace and moves bodily from there tothe rooms of the buildingz.

Physicists are in the habit of using certain units in which to ex-
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press amount of heat. One of these units is the amount of heat
needed to raise one pound of water through one degree Fahren-
heit. By means of these units a relation: between heat and work
can be expresseds  First a definition of work : If one pound of
watter be raised vertically against grravity  through one toot, one
foot-pound of work is said to be done, or if'n body be diawn
through one foot against a resistance from friction of one pound,
one foot pound of work is said to be done. 1t is found fiom cave-
ful experiments that one of the above heat units is equivaleat to
772 foot pounds of work,  You are also acquainted with the unit
used in expressing rate of doing work, viz,, the horse power
Oue horse power is equivalent to 33,000 foot pounds of wark  per
minute,

Just here we might give the method of finding the horse power
of an engine : Find the aren of the piston head in square inches
and multiply by the length of stroke doubled and by the number of
revolutions per minute, and also by the pressurein b, which
product divide by 33,000, and the answer is in horse power,
Thus, if effective pressure of steam be 6o Ibs,, diameter of piston
14 inches, length of stroke 24 feet, and revolutions 7o per minute,
then the horse power of engine will equal

(14 % 14 x.9854) x (214 x 2) X 0 X GO
33,000

But the all important point with the engincer is the conversion
of heat into work. Where heat is applied to water it confers
upon the steam which is produced the power of doing work, such
as driving the piston from one end of the cylinder to the other
against resistance.  For example, the heat energy of the boiler
in the engine is transfecred into mechanical motion.  The steam
is admitted to the eylinder, and by means of its expansive force
drives the piston to the other end, then by 1 special movement of
«lide valves caused by the eccentrics, the steam s allowed in at
the other end of eylinder and the piston moves in the other direc-
tion, and so the motion is maintained. Work is done by the
steam during its admission into the cylinder, and also by expan-
sion after its admission.

Steam in its expansion obeys the well known law of Boyle, viz.,
that if the temperature be kept constant the volume of a jmnen
body of gas varies inversely as pressure, density and  elastic
force.  If the steam be allowed to enter at full pressure of So b,
for say one fourth the stroke, and is then cut off, the piston will
hiave to be forced to the other end by the steam working expan-
sively.

What is known as back pressure must be taken into considera-
tion in finding the work done.  The back pressure is usually fif-
teen pounds to the square inch in a non-condensing engine, so
that the steam in cylinder must not be allowed to expand so far
as to bring its pressure down to that amount.  The relation be-
tween pressure and volume in a given body of gas may be very
casily shown to the eye by a graphic representation by taking
horizontal lines to represent volumes and vertical leagths to
represent  pressure, but it scems to us that you are better
acquainted with what is called technically the “indicator dia-
gram ” than we are.

Up to this point we have been reasonably sure of our ground :
it appears to us that so far as the practical wotking of a steam
engine is concerned, we have more reason learn from yon than
you to learn from us.

GOOD NEWS FOR MACHINE WORKMEN.

Tue Royal Electric Company, of Moutreal, has recently closed
several extensive contracts for large electrical machinery, which
will keep their factory occupicd night and day for more than
ayear, and necessitate a large increase in the number of their
cmployees.  They are advertising for a number of mechanics, to
whom good wages will be paid.

They have added 1o their machinery cquipment recently some
of the largest tools of their kind in Canada, such as plancrs,
boring mills and drills, and need men experienced on such tools.
This is « hopeful evidence of improvement in Canadian manulac-
ture and industry, the greatest part of theis work being required
for water power developments and railroad purposes.—Evening,
News, Nov. 25th, 1896.

The Kay Electric Co., of Hamilton, have requested that the 25
per cent. duty on soft copper wire be removed.

Messrs. James Whitcomb, of Toledo, and James AL Bailey, of
Detroit, are looking around for a suitable site in Canada for the
establishment of carbon works,



