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YENTILATION.

Following 1s the full text of & Jecture
on the above impcrtant and much
abused subject, delivered by Dr. James
E. Talmage in his course of lectures on
general chemistry at the Churech
University. The leclure was given
on the evenipg of Monday, Aprii
23, Lefore the large evening class,

ccmpoked of the Unjversity lab-
oratory workers, sand the =special
studente. The greatest atlention was

paid throughout the addrese, and it is
to be hoped that the excellent instrug-
tien so imparted will be put to gooed
service in an earnest sttempt to correct
gome of the many flagrant viclations of
the Jaws of health, now epo common
amongst us through the wilful and
almost criminal disregard of our need
for pure air. Dr. Talmage said—

In ordinary uesge the terin **Venii-
lation?*?is appiied to any process de-
aigned to remove impure air from
encloced spaces, and to provide for the
introduction of pure air in its place.
1n considering this subject we have to
inguire: (1) What e pure air, and
whervin lies itz indispensable service
in the body? (2) By what means snd
at what rate is tne atmosphere gener-
ally contaminated? (3) How may the
purity of the air of dwellings be main-
talnea?

1. PURE AR is air in its pnormal
condition; this we say in general terma
congista of about four-fifthe nitroger, a
ittle less than one-fl{th oxygen, with
very small amounts of carben dioxid
ana vapor of water. More acourately
speaking, pure air coneiats of the fol-
lowing, the proportions being by vol-
ume:

NitrOgen - ccvsvee cannnsas 79.00 per cent
OXFFCD-wownnurmnirsennnnn-. 20,06 o

Qarbon dioxid...-.
Wate: y vapor......

The prerence of each of these in-
gredients has been demonstrated by
gonciusive experiments in thls colass.
Oxygen, you wiil remember, ls the
universal and vigorous sapporter of
ccmbustion. To itsjpresence ls due
the .possibility of burning ordinary
luel. Nitrogen i3 the dilutent gas,
efficient is reetrainicg the ardor of
the fiery oxyger, Iimay be separated
from the oxygen by burning out the
iatter through thelagency of phospborus
in & bell jar. Carbon vioxid alone will
not support cembustion. lte inhalation
in quantity le fatal to lfe, not because
of uny specifically poironous properties
In the gas itself, for. in its eftectsit is
generally inert, but because of its luk-
ing the place of the lnvigoraling oxygen
in tbe lunge. Carben dioxid is a colos-
lese gan; its presence in the atmoesphere
may be proved s8 has been shown here
in experimeLts, by aspirating a quan-
tity of air throagh clear lime water;
the carbon dioxiu enters into combin-
atlon withthe lime which 8 iL solution,
forming calcium carbonate, and this
substance, being insoluble in the
water, appeare as & solid precipitate
giving s Iaint mliklnees or a Jeeper
turbidity to the water. That water is
present in the atmosphere ia here
proved by placing a freezing mixture
of iee and &alt in a beaker of thin
glass, the outside of the vessel being
clean and dry; in a short time a dew
appears un the glage, Thig incteases
In quantily and by the intense cold is
conygenled, go that now we bave a thick

layer of hoar frost om the glase; and
the moisture o deposited and frozen
could have been derived from the
atmospbere only, in direct contact
with the glass. Buch is the composi-
tion of the atmosphere, in fita unde-
filed condition—the state in which the
Creator rdesigned It to be breathed by
His earthly children. Although these
almespheric ingredients are of widely
varying specitic gravitles, there is uo
teparation inte layers; on the contrary,
the atmospheric gases evince & ue-
cided tendency tc mingle uniformly;
g0 that air taken irom the earth’s enr.
face—if there be no locai cause of con-
tamination—or from difterent eleva-
tions, over land ur above water, the
same relative proportion is discovered.
Through that strange property of
fluide, known as diffusion, both liguids
und gaees tend to mix; this may be
shown by the following simple experi-
ment: You see here two wide mouth
glass jais, eacbhb capable of holding
about a quart; one of them we will fili
with dry hydrogen,a gas which ie tully
14} timea lighter tban air; now
let ug Invert the bottie con-
taining bydrogen over the one con-
taining air, the veseele being placed,
#8 you see, mouth to movth. It would
seem that hydrogen, the lightest and
moest buoyant substance known to
chemials, would tend to rige toward the
bottom of the inverted jar; and the air,
144 times heavier tban the upper gas,
would tend to remain at the pottom.
On the contrary, as a light is applied to
the mouth of each of the hottles, an
explosion .ocourg, indicating that iu
each there was a mixture of hydrogen
apd air, for neither hydrogen nor air Is
alone explesive, but when together
they form a hignly explosive mixture.
LIt 19 olear then that the very light gae,
hydrogen, has sunk, and the comparsa-
tively heavy substance, air, has risep,
to produce a uniform mixture in the
two bottles. By similar diffuslon, the
atmospheri¢ ingredients mingle togeth-
er Lo vur great advantage.

Ajir is absolutely indispensable to the
respiratory procoeeges of living belngs;
lot ua take the buman subject asan
example. Weare consgicus of a con-
tinuous bellows action of thelungs and
certain adjacent organs as long as life
laste; thig we call the breathing act,
and this when anaiyzed is seen to con-
eist of alternate inhalations and exhala-
tlons, with a short interval betwewn.
During the inhalation a certain quan-
tity of alr is drawn into the lungs, and
in the sucneeding expulsive action a
correspending gusntity of gaseous mat-
ter iz thrown from the langs;
but & careful chemical investiga-
tlon would ;show a great difference
In composition betweun the air taken
in and that exhaled, Lt usexamine
this procese more in detail. Here is an
excellent model of the human langs,
with the heart nestling beiweer, life
size, and true in celor. This large pipe,
composed of rings of cartilage with
connective tissue between, lends from
the mouth cavity Lo the lunge; it is the
irachec or wind pipe. As it enters the
jupgs itdividesinte two m:ain branches,
each called a-dronchus; thess divide
into bronchbial tubes, aud these ngein
are subdivided uutil the divisicns be-
corme B0 flpe that the unaided eve faily
to trace them. ‘The microecope, how-
ever, reveals the fact tbat the unltiinate
branches of these tubes terminate in
tiny tbladder-like enlargements called

air veeicles, which are clustered about
the tubes Jike bunches of grapes, Ag
air is laken into the lungs, entering
through mouth and noestrile, thence
through the trancbea and its many
divisions, the alr veslcles become jp--
flated. Tiny blood vessels, called from
thelr minutenees capiliaries (meaning.
hair-like) convey the blood to the ex-
terior walle of these vesicles, and while
passing round them, tbe life fluid is
peparated from the air only by the ex.
tremely thin walis of the vesicles and
blood vessels themeelves. It has g].
ready been seen that fluide tend tg
diffuge if

brought together; but
there is ancotber tendency, even
more wonderful than diffusiop
by which fluids are callsad,

to pass threugh meparating walle, ir
these partitions be at all permeab]e:
thie is the phennmencn of 0smosis, aod
through it, the gases collected by the
blood in ite passage through the body
pass from the veins loto the vesigle
chambers, tc be subsequently expelled
from the lunge, while the life-pugtaipn.
ing oxygen diffuses from the vesigje
cavity 1nto the blood vessele, and ago
purifies or .aerates the blood. If g
person’s respiration be checked, ag b
choking, or by immersing his head in
an inert gas or liguid, no oxygen oan
enter tbe lungs to aerste the bigod, and
it not relieved, the person dies of
suffocation; or as physicians say, of
asphyzia, he has in fact been pojsoned
by the foul products of his own vitg}
energies. Pure air, then, s indlapen-
ar}b]e to health, in fact it Is essential to
life.

2, AIRCONTAMINATION fis constant]y
in progrees, and were it not for g
counteracting process of purifleation
the entire almosphere would soon’
become foul. In closed spaces, such as
the roome of dwelling houses, how-.
ever, there ia no chunce for purifica-
tion of the air once befouled, and the
only possible course is 10 expel the
mephitic atmosphere and replace it by

pure air from without. Carbon
dicxid in abnormal quantity is
one of the most constant ip-
grediente of contamingted airg

and thls is in pocerdance with what
would be very generally supposed from
the known facts that earbon dioxid ig
a coustant product of animal and
vegetable decay, of animaland human
respiration, of ordinary combustioyn

and of fermentation. umemharing?
the eaay test afforded bylime water
becoming turbid in the presence of
carbon dioxid, we can readily test for
thia gas, Take a gohlet containing
some clear lime water; 88 one breathes.
shrough thia tube into the ligquid youw
tee the milkiness becoming apparent,.
You will remember in a recent lecture
on cembustion the gasevus products
restlting from the burning of & canule
were drawn through lime water with a
simllar resuit. If the gages rising from
termenting wort, of from decaying
planta be paseed inte ilme water, the
presence of the gas will be proved con»
ciupively. The amount of .sarhon
dioxiu in air has been regarded as a.
proper index of purity; though it mgat
not be forgotten that other contame-
inating substances are formed in many
of the processes aiready referred to. As.
already seen, the guantity of carbon
dioxid ordinarily present in pure air
is .04 per cent, vx 0.4 parts iz a thou-
sand. KExperiment has shown that an
aduli person in a restiul econdition wilk



