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36 THE FUNCTIONS OF THE NOSE.

to complicate the experiment. Inhaling the
air through this complex arrangement of
tubes, many of them necessarily of fine bore,
demands considerably more muscular effort
than is employed in ordinary breathing.
The assistant controlling the bell-jar (E) can
facilitate inspiration considerably by forcibly
depressing the jar, and so driving the air
onwards. A firm, steady hand is essential
for the success of this procedure.

Before beginning the actual experiment,
the final set of potash-tubes, etc. (A, C, and
B), must be carefully weighed: the increase
of weight after the experiment will show the
amount of carbonic acid contained in a known
volume of pure air after passing over the
nasal mucous membrane. It was found
sufficient to pass twenty litres through the
nose, this involving the filling of the bell-jar
five times.

Similar experiments were made at various

atmospheric  temperatures to determine
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whether the ‘amount of carbonic acid given
off by the nose is in any way commensurate
with the different amount of heat contributed
to the air in the different cases.

The extremes of temperature experimented
with in this manner were 1-7° C. and 38° C,
Many of the observations at these tempera-
tures were made consecutively, that for the
lower being conducted in a cold atmosphere,
while the air was artificially heated for the
experiment immediately preceding or follow-
ing. The method adopted for the latter
purpose was as follows: A spirit-lamp was
placed beneath a glass tube conducting the
air to the nose, but separated by some inches
of rubber tubing from a T tube, in the up-
right arm of which was fastened a thermo-
meter, the proximal end of this tube being
fixed in the nostril. The reading of the
thermometer thus gave the temperature of
the air immediately before entering the

nose. In making the calculations, allowance
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40 ITHE FUNCTIONS OF THE NOSE.

bonic acid weighs 1°977 grammes, a hundred
litres of expired air would contain 866
grammes of carbonic acid, and twenty litres
1'73 grammes. Now, the average quantity
of carbonic acid contained in twenty litres
of air passed through the nose is about "033
grammes ; or, in other words, nearly #%th of
the exhaled carbonic acid is given off by the
nasal mucous membrane, even when expira-
tion 1s not performed through the nose.
Consequently in ordinary respiration, with
the mouth closed, possibly even more than
this quantity is contributed by the nose. But
in determining this ratio we must bear in
mind a possible source of fallacy already
briefly referred to. This is found in the fact
that, with the thoracic effort to inspire through
the complicated system of tubes above de-
scribed, the barometric pressure within the
nose is necessarily unnaturally low; or, in
other words, an unusual degree of vacuum is

created in the thorax in order that the ex-

5 o il



THE FUNCTIONS OF THE NOSE. 41

ternal pressure may be sufficiently raised to
force the air through the scheme of tubes.
This low degree of air-tension, again, within
the nose must produce to a certain extent not
only an over-filling of the capillaries and in-
creased blood-supply, but also a heightened
tension of the gases in the blood, and so
augmented transudation into the nose.
Against this, bowever, it may be remarked
that, while the bell-jar is forced down into the
water at the beginning of each descent, the
pressure is sufficiently raised within the
scheme of tubes to force the air through
the nose without any inspiratory effort what-
ever. This fact obviously counterbalances to
a certain extent the liability to error just men-
tioned. But the quantitative import of such
sources of fallacy I have not attempted to
realize.

2. In determining the relation which the
amount of carbonic acid formed in the nose

bears to the quantity of heat yielded to the
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6.6 THE FUNCTIONS OF THE NOSE.

structural. But of more value in throwing
light on possible sources of obstruction lead-
ing to this hypertrophy is the frequently
observed narrowness of the nasal fosse from
congenital osseous malformation. In con-
nection with this we see a highly-arched
palate, with or without the V-shaped superior
maxilla of the dentists, the short upper lip,
and generally narrow physiognomy. And it
is probably when cleft-palate is associated
with this condition, as frequently happens,
that we find also post-nasal growths,
as related by Sir Morell Mackenzie, Meyer,
and Loewenberg. My observations in this
direction have not been sufficiently numerous
to be of any value.

In obstructions arising from true hyper-
trophy of the inferior turbinated body, whether
anterior or posterior, we generally have a
history of chronic rhinitis, which would,
from vascular swelling, induce the primary

obstruction,






68 THE FUNCTIONS OF THE NOSE.

portion of the nose. But in the majority of
other cases, the hyperzmia induced by a
low tension of the air in the nasal fossee will
account for the hypertrophy, and perhaps
also for ossification of the cartilage. The
deflection of the septum, which we generally
see as the concomitant of ecchondrosis, is
explicable upon the same hypothesis. Seeing
that, above and below, the septum lies be-
tween fixed limits, any augmentation of
substance in the wvertical direction, such as
would occur in a general hypertrophy,
must necessarily bend the structure to one
side or the other. Almost all deflections,
moreover, except those of a traumatic origin
find their most prominent point posteriorly
to a line drawn from the free margin of the
nasal bones to the nasal spine of the superior
maxilla. [ am not maintaining that deflection
and ecchondrosis of the septum are always
sequels to an obstructive rhinitis, since

traumatism, as I have already remarked, is
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