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lines. In countries whbere the fire-place has been depended
upon for heat, many -very ingenious grates have been invented
writh the object of wrarming the air in tie marnos by passing it
around the lire and discharging it back into the room, or for
taking fresh air from the outside of the house and discharging it
into the root after passing it around the back of the fire-place.
Graies of this descri ption have not cote into use in [bis clmate
as they would not be ablo to warm the rooms properly, and
consequently some other means of lieating must be adopted
wvhich is generaly suficient ithout the assistance of the lire-
place. We thus lose the benrits ofthe ventilation which always
results frocs the use of a lire-place, even though it lias no special
arrangements for supplying fresh, aarm air.

Very little can be said in favour of the meilhod] of heating by
stoves, excepi that it is capable of economically heatimg rooms
to a very high temperature. A stove Ieats a room slightly by
radiation, but principally by convection, as alroady stated. The
walls and floors remain comparatively cold as they receive ne
radiated ieut, and the contact of the warni air does not warm
themn in any degrce equal to that radiated fron a fire. The
reverse is the case-the walls through being colder chill the air
of the room. flere is a sliglt aisiount of ventilation caused by
the withdrawal ef tie necessary amouet of air to support coin-
bustion in the stove. Firsh air, as in the case of a fire-place,
cornes in through cracks and crevices in the windows, doors,
etc. A great number of arrangenients have been mîsale whberebly
ventilation may be secured with the use of stoves. Tihe stove
pipe has been placed within a second pipe so that tbe heat
from it would induce an outiward curtent betîween the tiro pipes,
thus ventilating the room. Casings have been constructed
around stoves, su thar the air to be airmed wias usade to
pass up betwee the stove and the lining. This iras first
donc vith the object of drawing the cold air from the floor
and warming it. After a time the casing was carried doivn
to the fleur wiîh a nuismber of ioles sieur the base, througi
which the cold air might be dran, and ut the sane tinse a
pipe was put in ihichs connected with the outside tir. The
fressh cold air entered ibrough this pipe, and iras discharged
under or at une side of tihe stove t such manner that it
was wrarmed between the stove and the casing. With slides
covering the openings into the room at the bottous of casing
and with the dampers in the pipe supplying fresh air, it iras
possible to regulate the temperatureof tie roomt sou nicet, forit
the roous got teo iari, by closing the slitdes at the botton of
casing and openit the daiper in the fresh air pipe the temper-
ature could be iowerred very rapidly, or if the room go too cold,
by closing the dampers and openng the slides the temîperature
could be raised very quickly. . Many mîodilications of the above
arrangements were brouglit into use, and in the majority. o
cases irere found ta se satisfactory. laving adopted the casing
around a stove, placed in the room to be warmed, it was but a
short step ta place a stove vith this casing in the space adjoin-
ing tIse mont ta bc wrarmned or below it. Thus by degrees the
hot air urnsace became a reality. Au ordinary stove with casing
was placed in the basement, and as it was found ta be satts.
factory for the ieating of one room. it gradually came into use
for the purpose of heating a numbes of roomts. As a result, tie
small store gave place to a larger one and the large stove to the
furnace, whichis reslly nothing more than a stove specially
designed for the work wshich it has se do.

The principal benefits to be derived froie the use ofa hot air
furnace are the doing away with a number of lires placed in
stoves for one large fire, writh a consequent reduction te attend-
ance, nd the bringing oi fresh air into the louse, which pro-
vision is always made in the erection of a furnace. If the
furnace is of ample size and the fresh air opening loft open, a
house waresed by the means of a hot air furnace will be reason-
ably well ventilated. The air in a house heated by a hot air
furnace may be very impure, not because the house is so heated,
but because the apparatus is imp:operly tmsanaged oris defective.
If the occupant objects ta burnisg the necessary fuel, closes
the fresh air inlots and draws the urriiace supply of air frocs
the lieuse, lie cannot expect very pure -tir. H is simîply
making his ieating systes correspond to. a stove in bis
ruai without a supply of fresi air. The air of the house is
carried through the furnace over and over again. When it
becomes cold it drops to the floor and frote the floor is carried
through the furnace, whtere it ia wa.rmed aud again disciarged
to the different rooms to be armed.

The principal point to be observed in settinj up a hot air
furnace te a louse is to pst in a furnace of large sze-the larger
the botter. A large furmace avill be more economical than a
smati one ; even an excessively large furnace will not lurn any
more fuel thain a small one. if smuail furnace is put in it will
be possible ta keep the house avant in mild weather by ordinary
lires, but in cold weather the lumeace will have (o be driven
beyond its capacity. This driving of the furnace means tias it
becomes over-heated and possibly red hot, and the air passing
over it is heated to a temperature far too higi. If air is heated
much beyond 14o' F., it is positively not in n proper condition
for breathing. All its vitality lias been abstracted, and it is
se dry as to absorb moisture frot any and every substance
in the louse, thus causing the wvoodwrork to siik to an extent
which one would not think possible, besides abstracting mois-
ture frocs the occupants of the house to their serious injury.

Havirg arranged ta put in a large furnace, in hiat portion of
the house should it be placed ta esve the greatest satisfaction ?
In lits climate where the prevailing winds are from the nos th-
west, the furnace should be placed towsards that side of the
bouse. If it is not so placed it will be found very difficult ta get
any atrm air into the rooms which lienorth-west of the furnace,
the warm air going almost entirely ta the rooms on the opposite
side. The furnace should nost be placed too far from the centre
of the rooms to bc warmed, as it is possible to go ta the opposite
extreme and find that the cooms ta the south-wrest of the urnace
cannot be iated, because the air lias to be carried through too
gîInt a length ofhorizontal pipe.At times ire have very cold
east winds, which makes it difàcult to warm roons with an
easterly exposure, and if the furnace is placed too far from these
rooms il all be impossible to boat them under such conditions.
A hot air furnace requires for its satisfactory working that shere
should b some means of awitlhdrwtving air from the bouse. In
the ordinary bouse a very large amount of air escapes by means
of cracks and crevices around vindows and doors, about the
base boards, and also to some extent ihrough the warls. The
best way> to arrange for the discharge of impure air is by the
means of a fire-place vhich will withdraw the cold air from the
floor, which is the proþor point nt which ventilation should be
sought te a furnace heted house. Those fire-places which
have flues in inside ialls ivill nearly always be found ta be
withdrawing air froi the room in wrhich they are placed. A
fire-place sail a fua in the outside wall cannot be depended
upon to withdraw air except a lire is burning therein. For a
compactly built bouse of ordnary size,a hot air furnace is a very
saisfactory means of wearming, provided it is ofCample size and
thore is a proper numsbe of lire-IpLaces in the house. Of course
it is ta be understood that the fumace, hot air pipes, ducts, etc.,
have been put in by a mari who thoroughly understands hot air
heating.

The hot air fumrace bas been modified to some extent by the
addition of hot water or steam heating in comtination. This
was first brought shout by hot air furnaces being placed in
houses laving rooms so situated that it was impossible to heat
thems from the furnace. It occurred to somte one that ifa coil
of pipe iwere pliced within the fire pot of the furnace and con-
nected to several radiatoîs placed in those rmos which could
notC be heated by hot air, the difliculty wrould he solved. This
arrangement wras adopted in its crude fores, but was not con-
sidered satisfaîctory by those who understood its drawbacks.

ie principil and most serions objection was that two openings
hiad te be cut in the furnace ich couli not be closed tiglil 3
and which consequently allowed the gases of combustion te
escape from the fire pot lnto the space surrounding the
furnace and fromthbat space into the house. It was aise noces-
sary [o put on considerable aiousnt of radiating surface, for if
sus titas not donce and the furnace was fired lard, trouble s'as
alsmost sure ta arise througih the over-lheating of tie water in the
coil andpipes. The idea was taken up, butt istead of having a
hot air urnacO with combination hot wter heating, a hot air
and steam coumbination furnace resulted. This furnace iras
made of vrouglht iron ivith a steai generatinîg chamber at the
top of funace. The air was warned in the usual way by being
passedt over the outside surfaces of the fumace, anl the steam
iras generasted in the chamiber above the furnace by passing the
hot gases throtîgh vertical tubes as in a vertical steam boiler
before allowing sei to escape into the matin flue. The central
rooms were heated by hot air, nud the roms at a distance on
the exposed sides of the louse by radiators, wahich weare supplied
avith steam fiom the chamber ut the top of the furnace. This
style of furnace is very satisfatory, provided is is properly put
in and ton misuch aork is not expected of it. Lately a hot air
and hot water combination boiler lias been invented. It is
really a so avater boiler, as it does nearly ail the hîeating by
means of hot water, tie wara air being auxiliary ta the hot
water. The fresh air is mîade to pass around and over the boiler
and is thon allowed te escape min those portions of tie louse
which are deemsed ta require plenty of fresh air. This form of
boiter is not able ta teat more air titan is absolutely necessary
te keep a house supplied aith sufficient fresh air te smaintain a
reasonably heaithy condition.

The next method of cheating with which are will deal, is that of
hob water as it has been practised for several years past. The

oiler is placed in tie basement, and flow and return pipes
are run to radiators placed in the diffetent roonis ta be
heated. The pressure on the systeîm is that due Io the head
of water given by lie height at which the expansion tank
may be placed. The pressure at the tank, of course, will
be that of the atmosphere. The pressure ut the boiter iay
be i5 or 2o ibs., or even ihigher, in the case of a very high
building. With iis system it is practically impossible in
gel the ater at any tisse much above 212 degrees, for if it
should be hieated higier than that it will change into stean
ati the expansion tank and blowi offta the atmsosphere, having
its.place taken by fresh cold wvater irhich avill tower tIe atmos-
phere of that in the boiter and pipes very quickly. Soma years
ago nearly every radiator 1ad its imdependent supply and return
mains, or at she most tiere er not more [han two or three
radiators fed fros tlie saie main, and they wsere iivariabl
placed at tie sanie level, se that they wvould fed equally wrej.
Of late years the tendency lias been to place more radiators on
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