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Mr. Finluisoit catitnatcs the fresh air fugpired inn one mimito of
titne ot 616 cubic inches, or, **as nedtly as thay be, cightech
pints”  In onc honr, it amounts * to 10663 pints, or 2 hogeheads,
90 gallons, and 108 pints?  Iu ont day, it amounts * 0 57
hogsheads, 1 gallon, and T} pints " . .

w0 this quantity of air arc presented for adrationt in one mirfute
of time 111 ounces of bload, Bring 2594 cubic inches, or nearly an
fmperial gallon  In oue hour, 510 pounds avoirdupois, or 1 hogs-

‘head, and 14 pints; and in twenty-four hours, 12,960 pounds, or|

10,7823 pints, or 24 hogsheads and 4 gallons, Or, in other
words, * there flow to the human lungs every minute nearly 18
pints of air, antl nearly 8 pints of blond 5 ::.nd tein I:rcu!y»_fm'f
hours, wpecards of 57 hogsheuds of air™ are inhaled to oxygenale
w24 hogsheads of blood ! L .

Before entering the lungs, the atmosphcric air consists, as w¢
hav¥ scen, of tiventy.onc parts of oxygen and seventy-nine of
nitragen, with a very emall trace of carbonic acid. When it is
cxpelied, however, it is found to be greatly altered.  "The bulk of
the air expired continues to be nearly equal to that inspired, but,
on analysing its conuposition, we now find that rathcr more than
cight out of the twenty.onc parts, or ncarly two fifths of the
oxygen, have disappeared 3 that their plaer has been supplicd by
un cquul volume of carbonic acid. The nitrogen is the only con.
stituent which remains almost unaltered. along with this ex-
pired air, & large quantity of watcry vapour and some animal
mutter are also thrown out. If the same air is breathed again
and again, the quantity of oxygen diminishes still further, and
that of carbonic ucid increases at cvery snecessive respiration, till
at last, from dcficiency of oxygen, the air becomes altogether in-
capable of sustaining life. -

Precisely the same changes oceur in the case of fishes, and of
animals breathing by spiracula opening onthe susfuce of the body-.
"The air contained n the water passing through the gills of fishes,
loses 1ts oxygen and acquires carbonic acid. The same alteration
takes place in the air cxpelled from the air-vesicles of the worm
or the leach.  In cvery class of animais, from the highest to the
lowest, the presence of oxygen in the fluid which they kreathe 1s
thus cssential to the continuance of life.  Hence is derived the
name of vital air, by which oxygen is distinguished from carbonie
acid or_fixed air, which has the property of causing ahmost »mn-
mediate death when inhaled into the lungs.

It may be thought that if oxygen be really the life-sustaining
part of the atmospheric air, Iife should go on better by mcreasing
the proportion of 1t in the air we breathe, and that invalids m:ght
therefore be restored to health by causing them to inhale a highly
oxygenated air. ‘To a certain extent the inference is just 5 und
accordingly we find that an animal pluced in a vessel full of pure
oxygen breathes with greater energy and lives longer than in the
same bulk of common air, in the proportion of fourtcen minutes to
six minplcs.  But as the function of respiration and all the pro-
cesses conneet>d witht it were originally iustituled by the Crea-
tor with relation to an atmosplerc containing only onc-fifth part
of oxygen, the cxcitement in the animal cconomy causcd by

breathing it, in its pure state, is far too great to admit of its bemg
continued for auy length of time without inducing discase and the,
ultimate extinetion of life.  Similur results follow, although more

slowly, even when t

ic proportion of oxygen in common air 18 only
partially increased. . ’

The only kind of air, then, which is calculated to sustain ani-j
mal life in permanent health and vigour, is that containmg they

pregise mgredicnts in the precise proportions ascertained to cxist
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the workmen rashly entering fermenting vats filled with fixed air.
Hence also the immédiate insensibitity of dogs and other anmeals
thrown into the stratain of fixed air, which occupies the lower
part of the ¢elctirted Grotto del Cane, near Nuples. o
11, ovt the other hand, the quantity’ of oxygen in the air we
breatle be artificially increased, a feeli of uctive enervy is felt
) at first, which soon passcs into morbid excitcinent 3 and the more
narrowly we obseryc what is passing arouud us, we shall_become
'only the more satisfied thiat the ‘proportion of tlic ingredients in
the air, as determined by the Creator, is the only one’ conducivé
to our permmanent comfort and welfare, and is consequently that
which we should, in all circumstances, and at all umcs, endeavour
to sccurc as an indispensable condition of reully healthy respi-
tation.

The restoration of the vital propetties of the venous blood, is
y not. the only change which is effected daring ite pagsage through
, the lungs. ~ The development of anumal heat is anather and very

important result of its oxygcnation, and one gcarccly less cssentia]
{ to the continuance of life. I the htunan body did not possess

within itself the power of generating heat, so as to maintain
j ncarly an cquality of temperature in all climates, it could not long
yexist. In winter, and cepecially 1n the northern regions, the bloo

would speedily be converted into a solid mass, and life be ex-
{ﬁnguishcd, if no provision cxisted for replacing thie caloric with-
| drawn from the system by the cold air surrounding it. In most
1 parts of the globe, the heat of the atmosphere is, even in summer,
‘lufuriorw that of the human body, and conscquently a loss o

caloric i8 always going on which must bc made up i some way,
otherwise, discase and death would speedily ensuc.

During the ordinary combustion of carbon or pure charcoal in
the open air, the carbon combines with the oxygen of the atmos-
plicre, and forms carbonic acid. During this, process, heat is
ovolved with a rapidity proportioned to the intensity of the com-
bustion. The very same changes occur during respiration, and
the relation between the production of animal heat and the con-
dition of the respiratory functions in all classes of animals is- so
dircet and remarkable as to be admitted by every one, however
divergent the theonies may be by wlich the explanation of the
phenomena is attempted.  In gencral, other conditions being
alike, the quantity of hest generated is in proportion to the size
and vigour of the lungs; and, when these are -inpaired, its pro-
duction is diminished.  Hence many persons with imperfectly de-
vcloped lungs, and a predispusiton to consumption,. coinplain
habitually of coldness of the surface and feet; and many whe
were previously in good health, become more and more senstblo
to cold, in proportion as the approach of discase wcakens the
functions of the lungs. I have noticed this inercascd sensibility
to culd, as a precursor of chronic pulmonary discase, both;in. my.
self and in othcers, before any other very obvivus symptoir, hud
appeared, and think I have scen its farther progress arrested by
the timely uso of proper means, wherc much greater difficulty
would have been expcerienced, had the warning not been, at-
tended to. . S

The generation of heat i the living systcin being so immo
! diately eonnected with the lungs, we find the temperature highest

in thos~ animals which poss~ss them in the greatest perfecfion,
namely birds. In many specics, the internal heat execeds ‘that-of
man by twenty or thirty degrees; while that of man cxceauls; to
as great an cxtent, the heat of such of the mferior animals.as are
remarkable for imperfect organs of respiration, till we armive at
last at the cold-blonded animals in which the respiratory fune-
tions are very feebly performed.  Animal heat, then, is really the
produce of a physiological combustion,and bears a direet selation

to the intensily with which the carbon und oxygem are brought
into conibination.. . . -

“There is still another point of avalogy between the processes

m the atmosphere. IF the felative quantity of any Ingredient e, of combustion and respiration, to which, from its important prac-
increascd or diminished, the proper coustitution of the blood will | tical consequences, L am anxious to dirgct the particular attention
be immediatcly changed, and the general health endangered. I, | of the reader. . On burning a given quantity of carbon or puro

for instance, the air contain more carbonic acid than the minute
traée of it whith exists in pure uir, it will be to that extent uufit
fer the purpeses of respiration, and act deletenously upon the
blood and general system. This eoffect is excmplified in the
feebleness, headach, und other symptoms produced by breathing
air vitiated by the carbonic acid poured out from scveral hundred
mairs of lungs in « crowded mom or church. “When the grantity
* of carbonic acid in the it imnunts to tea pér tent., it acls as 2
poizon, and renders the air incapable of supporting life. Hence
the fatel accidents so common in breweries and other places, from
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charcoal in a given quantity of a, they wntariably combine_ in
the smite proportions and form precisely the same amount of
carbonic acid.” For the combustion of 127 gwins of carbon, for
txample, 100 cubic inches of oxygen are equired, and the result
y is ahways 100 mches of carbonic acid. If the portion of air in

which the charcoul is bumed contam only 75 cubic inches of
oxygen, combustion will cease, and 32 graws of the carboa will
renyain uhconsumed. If, again, the oxygen cxcced 100 clbic
inches, the whelc of tlic'¢arbon will be consamed, and the cxcess
of oxygen remain behind.  The relative quantitics, in short, arc




