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In other cases the exhaled breath of human beings
was condensed, then dried, sterilized, mixed with dis-
tilled water, and injected beneath the skin of rabbhits
andd mice.  Here, as before, no sign of disturbance
was shown, In comparison with this, both rabbits
and a puppy were killed by injecting sufficient quan-
tities of pure distilled water.

A considerable portion of the above data has been
obtained from the Smithsonian Miscellaneous Col-
lections, Volumme 60, No. 23, which gives a large
number of other tests along similar lines,

Having shown, in a eeneral way, the course of
reasoning followed in diserediting the older theory
of ventilation, let us now see what has been advanced
to take its place.

More than thirty years ago Hermans suggested
that the results of poor ventilation might be due, in
some way, to heat rather than the chemical eondition
of the air, and recent investigations have been carried
out along this line.

Experiments show that an ordinary adult will
produce, and must be relieved of, sufficient heat in the
course of an hour to raise the temperature of 1.000
cubic feet of air 15 or 20 degrees.  Tn addition to
this, a considerable amount of moisture is given off,
partly by perspiration and partly as vapor in the air
exhaled from the lungs.

Tnless this heat and moisture are promptly re-
moved the body becomes surrounded hy an
envelope of stagnant air, having the same effeet as
an oppressive day in the summer, with a high tem-
perature and excessive humidity.

The remedy for this condition is evidently suit-
able temperature and humidity regulation and air
movement, which combination forms the basis of
desien for the latest systems of ventilation.

The physiological effect npon the human bedy of
overheating is a derangement of the vaso motor
svstemn. that is, the nerves which regulates the ecir-
eulation threngh the blood-vessels, other than the
action of the heart. Tar example, a eool wind
striking the skin, stirnulates. through the sensory
nerves, the vaso motor constrictors, which eauses the
small vessels near the surface to contract and drives
the hload deeper in the tissues and so preserves the
hodily heat. A warm wind, or other source of
external heat, eanges the superficial vessels to dilate
and draws the blend tn the snrface, thus enoling it
more rapidly and maintaining the normal bodily
temperature.  Tlealth. and 1ife itself, depends upon
a uniferm temperature of the blood. the usnal snn-
siroke of lieat prostration heing the resnlt of a very

“elight rise in temperainre.  When the heat regnlating
funetions of the hodv interfered with bv an
rnvelope of still air. at a high degree of temoerature
and humidity. the usnal discomnforts of a sultry day
or a hadly ventilated room are experienced.

Briefly <fated. Tiving beines constantly produce
and give off to their surronmdings an excess of hodi-
1v heat. This heat must be disposed of, and is con-
stantly earried awav from {he badv. partly in the air
exhaled from the Tungs. but ehieflv through the skin hy
padiation and eondnetion assisted hy the evaporation
of neraniration Tt is evident that the prompt re-
moval of thig heat will depend wpon a surrounding
atmosphere neither too hot ner too meist, and further

e

more that the process will be hastened if the air is
in motion.

Either too high a temperafure or too much mois-
tare in the air will retard the cooling of the bady,
and when these two conditions occur at the same time,
as Is usnally the case in & poorly ventilated room,
the result is doubly harmful.

According to this eonception, the problem of
ventilation is one of physies and not of chemistry,
[t seems strange that although more than thirty vears
have elapsed since this doctrine was first advaneed,
80 lttle has heen known of it outside of laboratories,
and that the theory of an excess of carhben dioxide and
a mysterious organic poison has prevailed so per-
sistently until the present time,

An  inferesting  coineidence
wentioned  at thig  point s, that
allowanee of thirty euhbie feet of air  per
occupant  per minute, hased on  the amount of
dilution to maintain a rertain standard of ehemical
purity, is also the amount of air which is required to
remove the heat and moisture given off by one person
when introducing it into the room at a temperature
10 degrees Tess than the room temperature. which is
abent as low as is possible withont causing drafts or
chilling the oceupants,

Thisx fact is not only of general interest, but
serves to show that our modern ventilating systems,
while designed upon a wrong assumption, mayv be
made to fulfill the requirements of our later ideas,
pending future developments in the wav of greater
effieieney and effectivencss.

Thus far the new theory of ventilation has heen
stated as a fact witheut wiving any of the reasons
leading un fo ity adoption.

Tuvestigations 1n this direetion ave heen under
way for a nunber of vemrs and are quite fully
reported in the publication of the Smithsonian Tnsti-
tution previously referved to. Onlv a few of the
simpler experiments will he mentioned in the present
article.

Tn a series of tests at the Tnstitute of Hygiene in
Breslan, and reported in 1905, normal individuals
were placed in a cabinet of ahout 80 eubic feet
capacity and confined for periads yn to five honrs
nntil the carbon Adioxide rose to 100 to 130 parts
in 10000, Neo syimptoms of illness o discomfort
were folt, and the chemieal impurity of the air had
no cffect upon the mental activitv of the occunant so
long as the temnerature and humidity of the air were
kept moderately lIow. TRaising the temwveratnea to
70 deerpes and the bnmiudity to 89 ner cent., with the
earbon dioxide at 120 parte in 10.000. eansed mnch
discomfort Breathine outside air through a tube
pave no rolief nnder these conditions. while breathing
air from the cabinet by those outside cansed no dis-
romfort,

Cirenlating the air within the eabinet, hv means
of a fan without c¢hanees in temreratnrs. humidity,
or chemical eomposition, vemoved the disagresahle
svmptoms experienced hy the aceupants, ‘When
the chamher wag cooled tn 62 deerces there was mo
ferling nf disenmfort slthongh the earbon dinxide
roge to 160 parts in 10.000.

Reeont investigations have alen been earried ount
along a similar line in the Physiological Tiahoratory
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