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settled the average amount of air space, the next question to be put
is, Aro there appliatces for changing the air in it the requisite nuni-
ber of Limes tc give a produet of 3,000 feet, or sonething near that
amount ? If not, what is the result ? It has been found as the re-
suit of actual aiailvais an] experiment that air containing eiglit or
nine parts in 10,000 of carbonic acid produces nausea, loss of appe.
tite, headache, irritability, anid other symptoms. Arc your httle
seliolars ever peevish and fretf il ? I nust not ask whether chil-
dron of an oldler grnwth ever hecone so -un wonder if they do It
is htard to get exact statisties of iortality in contection with vari-
ons degrces of vitiation of air by respiration. as other unsanitary
conditions are often associated, but the abve resuilts were pro% cd
ta bu solely attributable to the vitistinn of air by respiration in the
several degrees iamed Of course, mortality statistics associated
with an indefinite amount of air vitiation are tu bu iad. We noi
comte to the consideration of the

YEANS FOR eHANGING THIE AIR

inthe school-rnom--the menans for getting in this "1 kormoddity,"
and we shall find that there are two no re littie mndifications in the
" frame " which I would ont inake for fear of ipoihng its vigor by
too nuch matter vf fact, but ta which wu must whei ie cone to
the matter-nf-fact subject of ways and mean.- allude. Whilst the
air "doesn'tcostnot inîk " ",out-dores," it costs as little (not muchi
in proportion to its worth) to get it into the right place, and "git
it warm ; " and whilst " it ain't much trouble to inake a hoal," it
requires much thought and time and trouble (and this ail means
money) te get the " hoals " in the right places for different sea-
sons and tinder varying circumstances. And it is this question of
money combined vith a w:nt of proper understinding of the couse-
quences, and of the whole subject indeed, that stays the hands of
those who have not yet appreciated the fact that the question at
issue is of the value of children's and teachers' brains and bodies
versus the cost of a few vertilatnu tubes and the ingenuity required
to devise and prepare them-plu.s the cost of fuel and enlarged
school-rooms.

Firat, thon, what should be the size of the " lhal " or hols-
for it wants some to let the bad air out as well as to let the
good air in. This will depend uipon the rapidity of currents of air
that may be borne, and then again upon wliether th air is warined
when introduced ; but as a rule about five feet per second muay be
borne. There are 3,600 seconds in an houir, and wve want 3,000
feet of air in that time, i.e., a of a foot per second for each indi-
vidual : this with a current of five feet per second wili requiro one
hole per individual to be à of a square foot, tir 24 square inches ;
and the saine te let out the air. If heated it will ha% u te flow more
rapidly. and it may more safely he allowed to de) so. Whilst I an
speaking of heating, let me dispose if a popular fallacy. I think
it is generally suppnsed that in winter people can more safoly crond

. together and do with snaller air space than in summer. Unless
hot air is heated before it is introduced the reverse of this is true;
the air bas to " git warn," as one poeni lias it, and consequently
cannot be changed so frequently unless we are ta be chilled by iL.

The next point in connection with the ventilation of the $chool-
room is the relative position of the inlets sud outlets. These rela-
tive positions will vary much according te varying circumstances,
amongst which may be mentioned the shape and size of the room,
the season of the year, the mode of ieating. And let me here say
that the ventilation and heatiing of any roon must always be con-
sidered together. I shall not be able, in the compuas of this gen.
cral paper, to consider minutely &U the varying circumstances allud-
ed te. For a fuller description of details of some of the plans to be
resorted te I shall rofer you to one or two papers withn your

reach. Soie others we may consider sonewlhat in dotail, and
there are certain goneral principles which, if strictly remombored
and carried out, will help us imuîch im the considoration of details in
eaci special case. Thorm are four of these genîeral principles that
musit never be lost sight of :-1. The air brouglt in iust be dis-
tributed throughout the wVhole of the breathing space. 2. It mîust
bc (f a suitable teisperature whon it comes in contact with the
inniates, and of a suitable degree of lumîidity. 3. It must be pure.
4. Ilot air us lighter tian cold. It is of great inportance to bear
mii Iind these few prnciples ; it will bu found that every defect in
ventilation is.due to a violation of Bome one of them.

lI mnany of our hchool-roois the feet are in Greenland, whilst
thel hcad approaches the torrid zone. Thte lîglt hot air is at the
top of the rmoi, the colder strata below. The air îmay thus be in
a stagniant condition, or an attempt mnay bo nade ta let the heated
and aupposedly impure air out by ventilators atthe top. And now
whs.t happens : in roons heated by stoves just as soon the air gets
cnjoyably warin it flie off and away. the lower part of the room
being always uncomfortably cold. Followmisig out the principle'
which I have expressed above, sanitarians in various places seem to
have simult.mneoudy hit upon a modification of the Rutran method,
wh.h imay be e:pressed thus :-Cold pure air is conducted so as to
iiîipmsge uîpon the stove for heattug surface ; hecre it becoines heat-
cd and ascends. Meanwhile at the aides of the room and close to
.âo, floor are outlets, sometinies ftuel-shaped, taking off air fron
the floor lino by imeans of pipes passing up through the room and
connecting vith the stovepipe (of which I here show a sample),
with the ciiney, or vith the outside air. The air heated by the
stove rises te the ceiling ; cooling, it gives way te that which, ex-
panding beieath it, rises te take its place, fallu over in fountamn
form, gradually settling down till it is drawn down and out by the
outlet shafts. This plan is illustrated and described in a paper by
Dr. Cassidy. te be found at pages 150-1 of the First Annual Report
of the Provincial Board of Realth, te which any person in this au.
dience can readily refer. You will sec that a constant circulation
of air is thus carried on. I now proceed to show you a series of
diagrams which came te my hand most opportunely wvhilst prepar-
in this paper. They illustrate a sories of caperiments hy an archi-
tct. Mr. Warren R. Briggs, and are published by the State Board
uf Health of Connecticut. They show how much more a foature
than is generally supposed are differences in the relative position of
mlets and outlets in providmng for the distnbution of fresh warm
atir te all parts of a room. (Sec reprint in New Hampshire Report,
pages 162-167.) I regrnt taat I have not time to enter into other
methods of wmiiter ventilatoii, and modes of introducing and dis-
tributing hucated air.

I must now turn te methods of ventilating in aummer. Even in
summer in Canada the air is not often of as high a tenaperature as
our bodies, 98W F. it is generally much cooler, and becornes ieat-
cd by contact with us. Bence, put outiets in the top and it will
rise to then and aay. Then 4& mako a hoal, atd ail the air will
come in of itself." But the "hoal," if not of a particular kind
may sonetimes allow the air te blow tou directly on the tcacher'a
neck, especially if it ts already blowing hard out of doors. Hence,
the teacher may net despise a foir hints as te various devices for
breaking up a current of air or directmng it above bis head, cspecial-
ly if the devices be of such a nature that he can at once introduce
them himaself.

1. One such may be adopted by raising the bottom sash
of the window and filling up the opening with a piece of board.
You will net see much gain from this until you renimber that a
broad air duct has been thus constructed, opening upwards betrcen
the two sashes, and directing the current of air upwards.


