
SCIENTIFIC. 2:

would appear from the article on Ventilation,
contained in your last number.

lu order to remove from the minds of your
readers so unfavourable an impression, I shaîl
iow procced to correct a fev of your corres-
pondent's errors vith regard to my properties
and places of residenc, and should you, Mr.
Editor, be in any doubt as to the correctness of
my stateinents with respect to these points (on
which you must allow I ought to bu pret ty ivell
inforied), I would beg to refer you to any
respectable work on Chemnistr-y, for confirmation
of may assertions. In so doing, I will speak of
nyself in the third person, for the sake of con-

venience.
The paragraph in Mr. Rtuttan's communica-

tion, to wlich I wouli more particularlv direct
attention, is as follovs:--" A few, fancying
themselves a good deal wiser than their nei 2h-
bours, Io bring a few square inches of' the 'ex-
ternal air, talken froi the surface of the ground,
to their bot-air stoie. This practice is littie
hetter than the other, for hiere they get pure
carbonic acid-especially at iight and during
calin iveather. Providence has or dered thai this
portion of the atinospîhere shoild be heavier than
any of the others, iii order that vegetation mmay
have the full beneflit of that ivich is its very li-
and the f-'et is notoi ious ivitl s ientifi' men, that
so near the density of water does this become
that it can, at timnes, be poured out of a tumîbler.
An1d this is the material vith wlich nminy respect-
able and iitelligent men fIl their' dlvings !
So that, besides tiiis mia.ýma engendered in vou'
cellars, generated by the decomposition of ail
these edibles, they are the receptacles of constant
streans of carbonic acid pouring in at the vin-
dows."

1. The stateinent of carboic acid being
nearly as dense or heavy as vater, seems to be
a ratler powerful exaggeriftion, as the following
iuinubers ivill show. 100 cubie uches of car-

boie acid weigh 47.3 grains ; say, in round
numbers, 48 graimîs; 100 cubic inmes of water
weigh. 25,50 grains: water is, therefore, fve
huindred and tweiity-fwie times licavier than car-
bonic acid. If Mr. Ruttan's statement were
correct, it would bu vell to inquire whether the
persons who lad fdled their houses in this main-
uer, were in the customn of enterimg their roons d
on stilts, or wlhether they provided themselves
with swimming jackets, a they must have done h
if their bouses were hlled ivith a substance nearly t
as heav as water. t

2. "On the surface of the ground, we have d
pure carbonic acid, especially at niglt, and h
during caln weather." The followinîg numbers %
will show the incorrectness of this statement. o
10,000 parts of air contain as a maximum. 6', o
as a minimum 3', and in general about 4" of b

carbonic* acid. This quantity is increased at
night by about ?31ths. The quantity is increased
during sto rmy weather (not diminished) by about
î, owing to there being à slightly larger quantity
of carbonie acid in the upper regions of the
atmosphere, and about high inountains, whîich is
biought dowin by the winds. This increase of
carbonic acid is, however, exceedingly small and
scarcely Perceptible.

So far, then, fron the air at the surface of
the ground being pure carbonic acid, it only
contaùis live tenthousandths, or seven at the
most; the incorrectncss of the statement is self-
evident, for, if it were truc, how could al] the
rats, mice, moles, and other smaller animals con-
trivue to exist? Air whiich centains only nine
per cent. of carbonic acid, causes suffocation, for
thet both he inspired and the expired air contain
about equal quantities.

3. But a stili more serious error runs through
the vhole of Mr. Ruttanî's statemenms with re-
gard to the manner in which carbonic acid ac-
cumulates and reinains on the surlace of the
earth, in weils, mines, caverns, and between the
joists of buildings.

Providence has ordered that this portion of
the atmnosphere should be heavier thman cither of
the otiers, in order that vegetation nay hate the
fuli benetit of that wlich is its very life." Are

.ve to understand froin thtis that the carbonie
acid h eg heavier :inks down through the air
and collects on the earth ? Tie sentence will
scarcely bear any other interpretation; but it is
certain that if Povidence had been pleased to
arrang iatters mn tlis muanner, the present dis-
ussion would never have occurred, inasmuch as

there woild have been a stratuim of carbonie
acid over the earth's surface suficient to
stffmoca- thie whiole of us. Fortunately for
is, there is a provi.<ion of Providence, an all-
vise. an all-adnirable one, which totally prevents
any such accumulation.

àMr. Ruttan seems never to have heard of the
Law of lhe Difision of Gases, a law of the
very grcatest ii.portîance in tlhe economy of
Nature, which may be brietly expressed as foi-
ows " Two or more gases, however different,
vhen brought into contact rapidly mingle to-
gether until a perfectly uniforn mixtue is pro-
iuced." The dif'usibility of the gas overcomes
he force of gravity; the lighter descends, the
envier ascends, until complete uniformity is ob-
ained. MVr. R uttan's arguments seem based on
lie supposition tliat no such law exists. The
iffusing or mixing takzes place through the smal-

est apertures. Let IMr. Ruttan fil a bottle
with carbonic acid, or any other gas, deleterious
r otherwise, and close it al] but one pin-hole;
r let there be attachmei to the mouth of the
ottle a twisted narrow tube fifty feet long :-ia


