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exhale abounl .6 cublc foot of this zas
per hout, From these facts we may form
a good conciusion regardjng the rate
.of contamination fromm human respira-
tion nlone. Lf a person heshut up in a
tight room of 3000 cubic feet capacity,
he would exhale during sn hour .6
cubic foot of carbon dioxid which,
added to the emount normally present,
would make the quantity 1.8 cubic feet
in the 3600 cu. ft. of air,or .6 cu. ft. per
thousand; and this amount—.6 cubic
foot per thousand—is regarded by good
suthorities ss the maximu.n amount to
be tolerated o the air of dwellings. Tt
ia plain, then, thal in order to keep the
snclosed epace within the permissible
limits during a second bour, the place
of the 3000 cu. ft, of itapure mir must
be filled by 8 likejquantity of fresh air
from without, This amount, 3600 cu.
£t, per hour per person, is rezarded 83 a
propet requirement in ventilation, Bx.-
cessive as this may seem, there are
some reliable authorities who place the
ameount higher; thus Dr, Billings says
an aduli needs one cubic fool of pure
air per pecond, or 3600 cu, ft. per hour.
These references are to adult persons
in & condition of but moderate activity;
children exhnle less osrbon dioxid,
grown persons In vigorous exercise
would exhele more thau the average
amount.;

I take some fllusirations that heve
been cited In this claess hefore. At the
rate mentioned the air of a bedroom
12x14x11 feel, contmrining 1348 ou, fi, of
space, would be contaminated by the
exhaniations of one person In less lhan

27 minutes, A room suitabie for school
purposes, say  28x35 feel, and
14 fi. bhigh, contalning 13,720

eu, ft. of alr, if occupted by 60 children,
allowing to each only 2000 cu. fi. of air
per hour, would he vitiated in less than
geven minutes. According lo measure-
ments made by Architect Don C.
Young, the iarge Taubernacle building
of this cily bas a capacity of 1,825,588
cubic feet. Buppose that huilding to be
gcoupied by 8,000 adults—and such an
attendance .1 far from unusuai there—
allowing to each person 50 ¢ubic feet of
air per minute (that is, on the accepted
basie of 3,000 pubio feel per hour) the
air would become foul in less than five
minutes; And if an adequate amount of
fresh air be nol supplied, after that
lapee of time the peopie will he re-
breathing the foul emanaticns of one
another’s lungs.

Besides respiration, ordioary pro-
censes of combustion are to be con-
aidered as sources of atmosphetic con-
taminatiop, and the rate of anch oon-
tamionation has been ascertained with
rensonuble exactness, Dr. Tracy, sanl-
tary inspector ot the New York Chy
health depatiment, bes given us the
following data:

- Petroleum, alit
power light, produces
gcarbon dioxid per hour.

Petroleum, round hurner, 7.6-0andle
power, 1,98 ou. ft. per hour,

Candle, single candle power, .39 cu.
fi. per hour.

Conl gas, siit buorpoer, 7.8-candle
power, 8.25 cu. ft, per hour.

Conl gas, fiat burner,10-candle pewer,
3 cu. tt, per hour,

Dr., Youmans has approached the
subject from another side, having de-
fermined the smount of oxygen with-
drawn from the air by definite quantl-
ties of combustibles, He finds ibat a

burner, 10-candle
1.98 cu. ft, of

pound of mineral coal requires the
oxygen of 120 ou. ft, of air to hurn it;
and this means, at the rate of 5 pounde
of conl per bour, the vitiating of 600
cabio feet of mir per hour. A candle
{of siza six lo the pound) will consume
sbout £ of theoxygen from 10 cubicfeel
of air per bour, and an ¢il lamp with
large hurner will similarly change 70
ou. fl. per hour. A gusburper consum-
ing 4 cabic feet of gas per hour will
render unfit for respiration 400 cublc
feet of mir iu Lhat time,

In these comparisons and iliustra-
tions reference has been made to the
incresse of carbon dioxid in the air,
this beipg tmken as mo index to the
staie of purily; but heside this gaseous
emanation, otner substances, particu-
jarly water and organic matter, are
thrown into the mir from the lungs and
skip of hbuman beings., All are famiiiar
with prool of moisture in the breath
sfforded by bresthing on a mirrer, of
by the visible condensmtion of the
breath in cold weather, That-similar
emanalions ¢:me from the skin may ve
proved by enclosiug the hand in s dry
glass jar; then sealing the mouth of the
vessel by wrapping a cloth around the
wrisl, 1n & short lime moisture wiil
De sven OR the lomer surtsce; this
may increase in quantity titl it collects
in Jrops Anod runs down the bottie
walls. Lf a vessel containing moilsture
from the skin, ur from the lungs, be
tightly corked, thenm pet In A warm
place, B foeiia odor will be soon mani-
fest when the bottle is opened; this is
due tu the decom sosition of the organic
maiter tnrown off from the body; sna
tnese putrescible substances consiltute
10 realiiy the greatest source of denger
irom f,ul air, The mijcroscope may
aid usn determiniog the nature of
tners organic pariicles, To coliect
sucn for examination, cause a large
Quantity of air to pass through con-
veluted tubes, kept coid by immersioo
In & freezing mixiure; by these mesns
the moisture of tne breath 13 condensed
aud carries thesolid particies into the
liguid, Ancther way is to cause the
air to pass through a drop of giycerin,
iu which the solfd particles will ve-
come entanygled. If the microscope be

turned upon & drop of the can-
densed liquild or the glycerin,
s surprising lot of soiid de-

bris will be seen, mostly epithelial
cells, and other fragments ol tissae,
It is among lhese particles thal the
germs of certain mpecific u:semses mre
frequently communicated. A eimple
means of demonsirating the presence
of orgapic matter in exhated air con-
siste in causing the breath to pass
through a tube into strung sulphuric
acid, the acid ochars or blackeos any
carvonaceous particles and by the
decoloration proves their presence.

In connection with our present toplc
of air contamination Lhe guestion of
the effect of impure air upon the body
is pertinent. We have an array of the
best mulborities to support the view
that the breathing of foul air is pro-

dugtive of a multitude of ills. 1In the
first place many specific diseases
art ocaused by lnese means, Berof-

ulour dlsorders are common BmMODY
those who dwell ia foul air,
Consuymption 18 a frequent resuit ot
breathing contAminateu air, a3 are alao
ceriain forms of sore throat, particu-
larly Tonsififis. This latter, resultiog
als¢ hy the breathing of air contam-

foated from the back flow from sewer
pipes, is commonly known as sewer-air
throat. Concerning its symptoms,
Dr, Parkes, of London, has sald:

“Jt is marked by great inflammatory
swelling of the tonsils, very fonl tongue,
gastric derangement, accompanied by
severe headache and intense depression.
The temperature of the body is often not
much raised, certainly not to a height
Eroportionam to the severe symptoms;

ntthis low temperature, together with
the in'ense prostration, are characteristic

| of most fllnesses resulting from the en-

trance of sewer-polluted air or water into
the system,'

But beside these specific disorders, the
breathing of foul air tends to wemken
all the bodily and msntal powers, A
body so subjected is robbed of n large
part of ite vitality, the capacily to resist
the encroachments of disense is lowered,
and the chances of an early surrender
to the inflaences of destruction very
much increased., Lel me eall your
atlenlion to some muthenticaled in-
staoces of ili effects from this cause:

The extreme cold of the winter of Ice-
land rednces the sysiem of domestic ven-
tilation in that country to very primitive
prineiples. A traveler there wad so choked
one night by the close atmosphere ot the
air-tight ljttle chamber in which he slept
with all the male members of the family,
as to be compelled to wake his host, who
aprang out of bed Bt the oall, pulied a
cork from a knot-hole in the wall for a
few minutes, and after replecing the
cork, with n shiver returned to bed.—
Seience, 1889,

On the imagination of mothers, edu-
cated s well as ignorant, the feeling still
seams to be stereotyped, that the free,
pure, nnadulterated air of heaven falls
upon the brow of infaney as the poppies
of elernal sleep, and enters the lungs and
circulates as s deadly poison; and still
the shawls and blankets, sleeping and
awake, are pretty generally employed to
deprive the cbjects of the most rapiarous,
paternal solicitude of what was originally
breathed into the nostrils of the great
archetype of the human race as the
“preath of Life.”

During the English war in Indis in the
last century, 146 persons were shut up in
a roocm scarcely large enough to hold
them. The air could enter only by two
parrow windows., Atthe end of eight
hours bu: 28 persons remained alive, and
these wereio s most deplorablecondition.
This prison is well calied “The Black
Hole of Calcutia.,” Percy relates that
atler the baitle of Austerlitz, 300 Russian
prisoners were confined in a cavern,
where 2060 of them perished in a few
hours, The atupid captain of the ship
Londonderry, during a storm at sea, shut
the hatches. Thera ware only 7 oubic
feet 0! space left for each persom, and jn
pix honrs 90 of the passengers were dead.
—Dr, Steele.

[I'ne iecturer here read numergus
other instances, quoting Lord Derby,
Dr. Newell, Dr.Youmasns, Von Petten-
kofer, Berpay, ete,] Continuing he
sald:

Yet how terribly neglectiul are a
great part of mankind to this pressing
requirement! Fortunately for us car-
penlers and bnilders ofttimes do their
work imperfeotiy, and leave many a
¢revice through which air may enter
our dwellings, sgalost our konowledge
and our consent. Not slone in our do-
mestic habltations do we lay the foun-
dations of weakened minds and bodies
hy such unclean atmospheric surround-
inge, hut in places of general assembly,
in lecture haile, aod sad as it is to Bay—
in places of worship erected in the



