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HE purpose

f this paper is to utter

warning against the
careless way in which the ¥

of people, poor and rich,
ignorant and learned, allow the air of thei living-rooms to be in
an impure condition ; and to point out the great saerifice of

ry and health which results from this

A PBIesReEs, _r’..n. v.-—:w—._
wow that there is a strong ground for be ieving that not

| rwe part of the n;.._“._..m.__..n._.ﬂ.‘._..,._:.u trouble of hronchial and

r atf

ctions, but also a very large part of that vague and subtle

in varying forms, are to

.__.._

» impure air which w

abitually

, we shall

awke the paper plain to every or

A B C of eertain

r which we breathe is made up of two
different. T

atters involved.

156, one activ

s oot o] ]
active gas

on which life depends,

one-fifth {

ur in the p

nearly 21 pe

.} of the whole ; the indifferent gas, nitrogen, which tempers

utes 118

stive partner, is in the proportion of four-fifths

(Just over 79 per cent.), and with these two gnses is found a small
quan continually varving according Lo cireun nees—aof ear-
boni about three to four parts in 10,000 parts, or 04 per

cent., and in addition a minute quantity of a peculi wrly active form

zonie, which is

id to be rarely found in the air

of towns. Of this gas-mixture (which we call air) we breathe
enormons quantities.  Of it we breathe in the twenty-four hours
sording to Professor M, Foster, over 2600 gallons, that is about

et.  As it veturns from our lungs, the proportions

D cubie f

* Anothe

le will follow the present article. At the end of this artisle
a list of i

books referred to, with explanation s regards the manner of
a list of medieal terms employed, with translation of their
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4 BAD AIR AXD EBAD HEALTH,

and of the breathing through the skin; the gases that escape |
from bodies ; the eonsumption of oxygen, &e . |

Galton says (* Our Homes.” p. 497): “ This organic matter?
(given off from the lungs), “on an average, may be estimated ot

4

thirty or forty grains a day for each adult;"* and both Dr.

Carpenter and Sir Douglas Galton notice that if breath be pa

d
ul then kept a closed vessel at a high
set up, and an offensive smell

through water
temperature), putrefraction
given off.}

Now let us take the case of a person who sits in a perfectly closed
room, ten feet high, ten feet broad, and fifteen feet long, for five
hours. At the end of that time he is breathing air which contains
12 per cent. less OXygen than it c_..u._._.re to contain. Now this
serious enough, but besides this, he is breathing some air which has

already entered into and passed out from his lungs, and is therefore
charged with this special poison. Here seems the great secret of
the fatal mischief. Nature has got rid of the poison, thrown it out
of the system, but the perverse occupant of the room insists on
thwarting Nature, and, by means of his closed doors and windows,
breathes in again,—it may be a second time or a third time,—the
poison that has been once safely got rid of. Say that in twenty-

four hours 425 cubic feet have passed onee through his lungs,
then in six hours our friend will have vitinted one quarter of
that quantity, or 10 i.e., about one-fourteenth of the
whole air in the room in which we have supposed him to be
sitting, and which contains 1500 feet of air. If he still goes on
sitting in his study, at the end of nine hours he will have vitiated
159 cubie feet, or about one-ninth of the whole; or if he has
been unfortunate .m.:::_n.ﬂ_— to have had a friend .,m_.::ﬁ with him,
then in six hours they will have vitiated one-seventh of the air:
and of every mouthful of mr they breathe after that time, one-
seventh part of such air must be supposed to be charged with
poisons that have been already once got rid of, but are now

cubie feet

# Wea do not know by whom this caleul

T Foster (p that ‘“when the expired air is condensed., . the aqueons
product is found t n organic matter, which, from the presence of micro-
orgnni i v apt rapidly to putrefy.”” L. P. writes to us: “If a
globe be filled with ice and taken into a close, badly ventilated room, the
dew w forms ontsid found to be contaminated with these organie
impurities, L. T. writea: “ It is more than likely that it is this animal
poison which is the direct cause of typhus fover, as that follows overerowding
with mathematieal pre Lif
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6 BAD ATR AND BAD HEALTH.,

cease to burn (p. 81). This extinction of the eandles, however,
is due to the presence of carbonic acid as well as to the loss of
oxygen. The influence of both can be fairly measured by
the fact (stated by Dr. Angus Smith in another place, p. 165),
that when air contains only 185 of oxygen, with about 2:5 of
carbonic acid—a point at which the candles went out— (the
figures quoted just above are apparently intended to leave a
in} if the carbonic acid be removed from the air by chemieal
means, the candle still burns, though with a little less than half
of its full light,—the light being only *45 per cent.; and we
might add to this statement the fact that a candle will burn with
as much as 10 per cent. of earbonic aecid in the air, if the normal
quantity of oxygen be supplied (Quain, i., 208). It is interesting
to remark here, that a man can live in air where neither candle
nor lamp ean burn, just because the venous blood has stronger
affinity for oxygen than has candle substance or oil {Angus Smith,
p. 75), and life can be sustained until oxygen drops to 10 or 12 p.c.
of the total air; but at the same time the effects of diminished
oxygen must be very hurtful. If the light of a candle be reduced
by one-third when the oxygen is only reduced by '8 (ie., from
20096 to 20016 per cent.), we may be sure that we too must
suffer much from diminished oxidization in the same fashion as
the candle. It must be so, sinee any diminution of oxygen,
and
ing, means that less work of blood purification ean be dome in
equal times,—each cubic inch of such air, carried to the lungs,
presenting less oxygen for the blood to seize and to make
use of. Dr. Angus Smith, who performed some very interesting
experiments on himself, on his friends, and on candles, in a lead
chamber, believes that very small reductions in the amount of the
oxygen in the air affect us prejudicially. He points out (p. 69)
that in nature the reduction of the amount of oxygen in the air is
very limited ; and that such reduction—marking the difference
hetween healthy and unhealthy places—is only about the 1-25th of
the reduction that took place in an English law court (200 parts in
nature, per million, as against 5,000). Gautier (i., 218) also thinks
that any decrease in the oxygen of the air is more hurtful than
an inerease in the carbonie aeid. Moreover, Dr. Angus Smith
points out (29) what is of great importance, that when the air
is impure, by that very fact, the proportion of oxygen is still

¢ increase of carbonie acid, in the air that we are breath-
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BAD AIR AND BAD HEALTH.

3y

out; (3) we breathe out a certain organic poison. Leaving the
other two points for the moment, we wish to call attention to
certain facts affecting carbonic acid.

First of all, it is necessary to distinguish between the cffects of
pure carbonie acid, and earbonie acid accompanied by those organie
impurities which come from skin and lungs. It is true that pure
carbonic acid has in itself, when inhaled in sufficient quantities, *a
distinetly toxie narcotic effect” (1 Quain. p. 208); and it is stated
(see Parkes p. 157, and Angus Smith), that when (in a pure state,
apart from organic emanation )it amounted to 3:84 per cent. of the
whole air, it tended to produce disturbance and slowing of pulse
tion—the quickening of respiration being
o than the slowing of the pulse. When Dr. Angus

Jv.mn._— ;.._,mn.".m
MOre mar
Smith
of the wh into the lead chamber, his two friends suffered
after a few minutes from headache ; and he himself was affected
with feverish activity * of body and mind,” his br athing being
increased from 20 to 26 per minute (p- 142). DBut 3 per eent. or

i quantity. Even 1-10th of one per cent.

ing of respir

itroduced this quantity of pure carbonic acid (384 per cent.

le ai

384 1is
{or 1) is a large amount when compared with the normal quan-

¥ (*04 per 100) that is found in the air. This quantity (-1
per cent.) of pure carbonic acid was found in the air of a well-

a .f._.—...—. _n. I

L]

ventilated soda water factory (windows wide open) in Manchester,
which A. Smith visited (p. y and was believed to produce
no bad effects.

quite different from pure earbonic acid is the earbonic acid
which results from respiration and has v

y *“evil companions "' in
the shape of organie m:;::.u_._..:....m_ ,:_ﬂr ‘1 per cent. of pure
carbonic acid may be nearly harmless in itself, De Chaumont and

Parkes (Parkes, p. 177 ieve that when once the carbonic acid of

respiration amounts to about “08 (as against 0401 of the natural
air}, or about double the normal quantity, an odour (resulting from

organic emanations) becomes perceptible ; and when it amounts to
about ‘1 per cent. (or 1 in a thousaid) that the odour becomes
disagreeable. They would therefore impose '06 per cent. (or about
1-17th of 1 per cent.) of carbonie aecid as a limit, whieh, in their
opinion, should not be exceeded in living rooms, when it results
from respiration. How much this limit is constantly exceeded, may
be seen by some figures of carbonie acid given by Dr. Angus Smith
(p- 54) : Chancery Court (near ground), *20 per cent. (by vol.; or
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10 BAD AIR AND BAD HEALTH.

A few words seem necessary here for these who have mnever
followed the changes going on in the body. We know that we
are constantly building up new tissue of different kinds, and that
this building up makes it necessary that the old tissue should be got
rid of. The larger part of our food measures this change which
is always going on. If we take our daily food, liquid and solid,
for twenty-four hours, as weighing about 5 1b. 8 oz (Hermann,
p- 238)—a large proportion being water — we may consider
about 5lb. 3oz. of this quantity as taking part in the formation of
fluids and tissues, the other 5oz. forming exhausted ferments, as
they are called, which, passing along the alimentary canal, are
eventually rejected. Now, all the suitable part of the food, after
undergoing various changes, which are necessary to prepare it for
its passage from dead food into living tissue, finds its way into
the blood; and when by means of the essels, it
reaches the very minute blood-vessels, called capillaries or hair
vessels, it pours a part of itself out through the permeable walls
of these minute vessels, bathing and feeding the whole surround-
ing tissme. Thus, as nn:..:..._:.&.w. has said, the whole of the new
living body is in solution in this wonderful food-stream of the
blood, which, by a very subtle mechanism of mnerves, distributes
its good gifts in proportion to the needs of each separate part,
But the blood is not simply a food-stream, it is also a sewage
stream, and it is as such that we are specially interested in it.
Where no growth or storing of flesh material of any kind is
ing place in the system, it is evident that such part of the
food which is turned into tissue measures not only the
construction that is taking place within us, but also the
y destruction or waste. In fact—if one may so speak of the
particles of which he is composed—we are for ever living and
dying within ourselves—making a new self, and getting rid of an
old self; and just as the new living body is in solution in the
blood, so also is the old dead body, that has done its work and
has to be got rid of. XNow, of this dead body such part, as
does not escape through the kidneys, has to escape through lungs
and through skin.*

About this process of waste, that is, the getting rid of the old
tissue which is being replaced by new tissue, but litile is known.

* We do not take notice here of certain other slight losses, such as loss
of dead outer skin by friction, &e.
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BAD AIR AND

DAD HEALTH,

primarily or necessarily due to an excess of carbonic acid, which

must accumulate in the blood when a man is drowned. As Pro-
fessor Foster shows, even where the carbonic acid is got rid of, and
no oxygen is available, the same result follows (600). Thus we have
a pretty clear indication that the poisoning which results is the non-
oxidisation of certain active poisons.  Other indications point to
the same eonclusion, When a man faints from loss of blood, he
shed stream of blood does not
nt quantity of oxygen with it to neutralise the
ms which reach the brain® It is also noticeable that this
desire for oxygen is emphasised by the convulsions that take place

s n._:.. n.—_.:- .:

o

in such cas drowning,— or when the inhalation of nitrous

oxide is eonti :.»_._ without air (Quain, p. 42) ; or after such a loss
of blood as proves fatal (Watson, vol. 1., 6 286). In these

'n being denied, the poisons {earried by the blood, and
_.n all their virulenee from being non- oxidised) et at first
a8 i __¢:_-_H.T__ stimulant to a H.":._. of the nervous Centres, !._:.c”__;

turn acting through the local nerves, throw one set of
museles after another {conneeted with the respiratory system) into
action, the oxygen that is so sorely needed;
ending at lust in that general violent movement which is called
convulsions. After a short time, when no oxygen responds to

—ru -} HuC.—z_:-.—.‘ n.-___.n.u__.ucs.n.-u.

order to obts

the muscular effort made to obtain it
I ensues.t
Both fevers and violent exercise seem also to illustrate the same
action. In fever, the tissue rapidly waste it quantities of
3 poured into the blood. These poisons in like
I th tr and are the cause of the
quickened respiration and circnlation,} which are 1

the merve centres and d

and g

ste-poison

ne

o

get

of the that he was
with a bill-hook ried into a
man faint 1 time the door
: :E:...::T pretty clearly that
xygen, s." ic .r was unduly diminished by the loss of blood, was
: hen the door was open, nd was just suffici tralise the
'~ poisons and u_: usness,

+ It is ::. sresting to remark here that this reaction of the nerve centres
under the effect of the poison, seems to be of that * protective charcter
which ocenrs so often, and to which Professor Foster mon rw.a
roferred : that is to s i :._?_ it produces a violent ....:....a_..__q.; of the muscles in
:__, effort to obt . which can alone neutraliz ]

t The nerve centres, however, of heart and respiration are differently
In certain rases, the cirenlation is slowed, not quickened. Thas
: case, Professor Fostor saye, in drowning, after a slight quickening has

formed by a friend in Afr
iy

writers was
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14 BAD AIRE AXD BAD WEALTH.

from the heart to the lungs being partially blacked with a clot, the
same effect is produced. We might also compare with these con-
ditions of imperfectly oxidised waste the condition which arises after
! hard work,—to which a person is not aceustomed—either in old age
or in a feeble state of health. The tissue, not bei g in the firm
condition of the tis of a vigorous person accustomed to daily
work, breaks down in undue quantities, whilst at the same time the
circulatory and respiratory machineries being no longer at their
best, the *“unburnt' waste remains in the tissues, being insufficiently
supplied with oxygen brought by the now enfecbled blood-stream.
On the next day the over-worked man is poisoned by this unusual
quantity of waste in the system, and feels discomfort in ma v parts
of his body or limbs. 8o also the discomfort acutely felt by some
persons during cast winds probably arises from the poison, which
ought to have been got rid of by the skin, but owing to the
closing of the pores, has been thrown back into the system. It i
different with the ordinary violent exercise taken by men in the
vigour of life. In this ease there are no after pains, beeause when
men are young and healthy they are capable of oxidising suecess-
fully large quantities of waste, which are got rid of at once, and do
not remain in the system to cause trouble, The successful athlete
is therefore, first, the good oxidiser (see M. Foster, p. 628),—
the person who has good lung capacity and — what is more
important—e powerful heart to drive the blood swiftly ; and,
secondly, the person who trains well, whose tissue is __n.nr,_d..
and firm and does not break down rapidly into waste—waste
in his case not outstripping the powers of oxidation, and thus
causing distress.  On the other hand, the untrained man, who
breaks down in the race with every symptom of distress, is the
poisoned man — the man who formed waste quicker than he
could oxidise it* It is hardly too much to say, that if we

* In such a case, it may be asked, why are not the waste-poisons passing
into the blood from the tissues sufely pot rid of in the form of carbonic acid
and water by the time that the blood reaches the lw ga P It seems difficalt to
escape from the conclusion (see Foster, p. 603) that imperfectly oxidised waste
products must, on occision, pass the lungs without beng gotrid of, In the
case of violent exercise, it would seem that the quickened heart and quickened
breathing come from the action of wasto-poisons, which, passing the
lungs, reach thoe medulla (nerve centre at base of brain, regulating respira-
tion) and stimulate the nerve centres; and that in many cases there is not
time, owing to the excessive quantity of waste in the blood, to reduce all the

waste to the safe final products of water and carbonic acid, As regurds
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16 BAD ATR AXD BAD HEALTH,

and lungs; but accompanying this safe discharge we have a fow
grains of poison—a sort of surplus of evil—which in some way
or other escapes the oxidation to which all the other mass of
waste has been subject. What, then, is this poison ?  How far
is it the same, how far does it differ from, the normal poisons of
the tissues, which as we see, in a few minutes destroy life when
oxygen is withheld? Where and how is it formed ? Are we to
look upon it as a putrefactive poison formed at the surface of
the lungs and the skin; and if so, why should it be formed in
this irregular fashio Dr. Klein tells us (p. 241) that septie
bacteria* (i.e., the authors of putrefactive change, not of disease)
are to be found in those parts of the body into which air pene-
trates, as the mouth, the air-passages, the whole alimentary tract,
Are we then to look upon these expired poisons as derived from
putrefactive decompositions taking place in the air passages, and
therefore, either as matter left over after the bacteria of these
tracts have taken from waste .E_r..::.o?|:m_._m._=_.~ from the
blood—such elements as they require; or as matter excreted :u.
these minute organisms in their own growth 7 At present, both
within and without the body, the nature of these poisons
is surrounded with mystery, and many are the interes ing
questions that remain to be solved about them. In whatever
manner these expired poisons are formed, are they—when they
have passed outside the body—the food of the bacterin which
e found so plentifully in foul uir?t If so, are these ordinary
bacteria (excluding the case of certain bacteria producing disease)
friends rather than enemies: do they render this expired poison
itself less harmful ; or do they themselves produee an exeretion
which is of a poisonous character ; or should they be looked
on as neutral, destroying one poison and producing another?
So also we should like to ask, are the poisons themselves
removed by simple currents of air, or are they oxidised in the
air ; if so, are they oxidised only when ozonme is present (see
*Our Homes,” p. 493); and if oxidised in the air, are they

* For referonce to a different view, see De Bary on ** Bactoria,"

t Bacterie (Gr. Bakterion, a staff® are the smallest living organisms known,
and now included in the vegetable kingdom. T re fungus- Jossess 4
very simple structure, are capable of free movement, and may Ed__n.w_.w. VEry
rapidly. Some kinds play a part in putrefaction : others in certain diseases,
It has been cal ;r.?m that not uncommonly we inhale 300,000 of these
germs in the day.
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18 BAD AIR AXD BAD HEALTH.

We now pass to other evidence affecting the poison that eseapes
from lungs and ski We all know that a room is offensive when
many people are erowded into it ; we know the unpleasantness
of a bedroom before the air has freely entered it; we know how
d eeable the breath and the clothes ean be ; we know that
animals die when submitted to air that has been breathed, even
when the carbonic acid has been removed;* we know how necessary

ivity, a substance called leucin iz manufactured to
instead of urea Foster, p. 756&) ; thus gall-
end of gall, and certain changes take %_u.o.u in the
some of its constituents cease to be dissolved in it (M.
3 and thus when the liver i diseased, various abnormal com=
i what passes from the kidneys (Brown, 194). Thus also
an acid called butyrie, which when absorbed
48 & MErv {

of their

i
stones
bile, by wl
oster, p
ronnds

=

_..._mm.::_,m..ﬁ::.:._._?:n.._cnp-—
. Brunton, 37): thus Valerianie,
formed when digestion is much
ample of common experionce,
turing a true gastric juice,

_ is stated to s -t
mpound ca

d be ac

.._.. but may have an opposite (alkaline)

Thus, again,
in a Inter paper, of a very inter-
stem both during life and after
in _,:_._._.:::cn with these ptomaines (poisons
spute arose during an important Italian trial as to
ted in a body was strychnine, or a naturally formed
cond part of this paper a sketch of Dr. A, Brown's
of ptomnines.] Thus, tos, Blyth
¢8 1n which narcotic poisons have
es in the tissues or in the blood. So

Ao OlRonE, to w
which are

lation of Dwr. Carpenter— though,

in nssigning a bacterial origin to cancer,
stated in ot different terms—that a cancer
formed to get rid of poisons in the aystem, illus-
tive nature " even of that which finally brings
n pathogenic (i _A\.uo._:é_u:osﬁv
it able to affect healthy living
- tissues—the unhealthiness implying alteration of the
s are, doubtless, of an extreme kind; they imply
_.:._. poisons to a serions extent, sufficient to constitute
are many less serions H.eg.__..»_?.m of abmormal poisons,
.:.:__._-: not sufficient to produce illness, yet canse much discomfort,
and which are the consequence of the vitinted state of the blood,—often
and often arising, ns we believe, from the evil habit of breathing impure air.
* _., we remember rightly, _55 Parkes E.:m D. Galton .:.:.l._. Jomes ")
5.1 _....._ riments—a mouse dying in forty-five :n:now when sub-
mitted to air t d in this manner. Dr. W.q.:s_ﬂ_uc: alzo refers in one of his
works to .au.r.::__,:? which were conducted by himself, and which are more
fully described in o report to the British Association. Dr. Richardson had
formerly a theory of * devitalised oxygen,'’ but we suppose he would prohably
consider now thit it was a truer statement to say that this special poison had
not been removed from the air which the ereatures breathed.  Experiments of
the same kind have also been made on rabbits in Paris. One of onr number
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in

men in the open air and in tents recoveries have been made quicker i
and better than in hospital ; and how in the case of the Austrian
army “the most severe maladies ran their course much more mildly™
in the free air, while the recovery was quicker and more perfect
(Ransome, ** Health Lectures,” 1875-78, p. 1i1). So during the
French evacuation of Mexico it was discovered with much surprise
that the wounded, having to be transported in open conveyances
during several wecks, did much better than if treated in hospital
(Gautier, 213) ; so also in the Crimean War the mortality in French
hospitals in Varna was 60 per cent. in buildings, in tents 265 per
cent, (213); so also the tent hospitals during the siege of Paris,
notwithstanding the winter season and scarcity of fuel, gave the
only good results; and in consequence of these facts, both Germans
and Americans have established, as a regular thing, tent hospitals,
placed in gardens, as soon as the winter is over; so “erysipelas
is somewhat frequent in fixed hospitals, but is exceedingly rare
and huts
hospitals and want of ventilation™ are amongst its causes (174);
so hospital gangrene * . . is prevented by perfectly free venti-
+ It not only does not occur in tents, but patients
removed to tents at once commence to improve” (172); so Dr.

lation

Collie recommends in acute infectious diseases * the windows
being open, as a rule, by night as well as by day,”"—the patient,
however, not to be exposed to draughts; so also the loss by
puerpural fever has been largely reduced in maternity hospitals
by purifying the atmosphere and improved hygienie surroundings
So also Dr. Parkes says (p. 181) in eases of blood
poisoning, the best treatment is complete expesure to open air;
so also in typhus, [in a less degree in enteric fever | and in small-
pox and plague. * This complete exposure,” he adds, * of patients

(Russell, 246).

this claim. He has taunted those who disapprove of cxperiments upon
animals with availing themselves of knowledge gnined by these experiments.
He will at once see that if we owe him freedom to act upon his own judg-
ment, he equally owes us freedom to organise such medical schools, and to
take such medical help as we like, orthodox or unorthodox. Lastly, some of
us esteem and like the profession too much to wish to quarrel with it. Tf the
Btate give it any kind of monopoly or privilege, then it forces upon both
sides perpetual bitter war; for some of us will never acquiesce in any form
of State privilege and power. Lot the State stand wholly aside. In that
way alone shall we be able to remove artificial and unnecessary obstacles to
a continual growth of trust and liking between the public and the medical
profession, towards whom, even if wo must at times quarrel with them, we
cannot but have warm feelings of gratitude.”

BAD AIR AND BAD HEALTH.

]

(Russell, 171); and * overcrowding in

J
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22 BAT) AIR AND BAD HEALTH,

air” (Russell, 376). So again Mr. Russell writes: “ The decling
of robustness is plainly visible in persons living in bad air"; so
“during the prevalence of influenza and colds the chances of escape
are almost direetly as the air admitted” . . . If statistics were
procurable, it would be found that the daily travellers by train in
winter suffer from colds and lung troubles in much .rﬁacq propor-
tion than the engine drivers and guards who get more of the outside
air. All statistics of the influenza epidemic prove that those living
in the stuffiest conditions were most attacked” (Russell, 478) ;

sa the death-rate increases ns the density of people increases per
acre (399), and again as the density increases per room (418) ; and
s0 (Gautier 220} soldiers and sailors, confined in too small
spaces, may suffer terribly—* then appear fevers of the typhus
type, affections of the skin, such as _:...":..a., ZONA, PUrpura, sCurvy,
and endemic typhus™; so bad s and 1_.{__ atary life) to some
persons (as cast winds to others, (Beale, 8. A., LS :.. checking
skin action and so poisoning the system) may re a cause of a Jesser
constipation (Beale, 8. A, 1 but a trouble which
brings with it after a time much serious mischief,—such mischief
itselfl being speeially likely to result where the nervous centres are
depressed E_ 2:, bre: .:::e.. of impure air, and where in consequence
the g are doing their work less effectually ; so
“ the spread of diphtheria is favoured by schools, especially .::.c:m._p
the closeness of the breathing organs to cach other” (Russell,
143} ; so typhus is a disease of bad air, crowded towns, and
crowded rooms, and it begins in the most erowded part of
a town. . . . Typhus may be greatly limited by securing
abundanee of fresh air” (Russell, 338); so typhus and houses
built back to back, where ventilation is much impeded, are related
to each other (Thorne Thorne, 21) 3 so * offensive and evil-smelling
drains are much less likely to _:E_EE typhoid, than covered un-
ventilated drains which have access to the interior of the house.
In the free atmosphere typhoid is rarely caught, even at an open
cesspool ™ (Russell, 294) ; and so also one of the new diseases
of the century, cerebro-spinal-men igitis. (80), is believed to
be favoured by overcrowding. A simpler piece of evidence,
however, is presented to us daily by our own eyes. Who is not
struck by the pasty anmmic look of our eity children and of the
larger number of those who follow sedentary oceupations, as con-
trasted with the looks of those who live in the country, and are

trouble,
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BAD AIR AND BAD NEALTIL

tures,” 1875—78, p. 150)* Again, we find discase attacking
country districts for the first time, where houses had been ime
proved, and the ventilation, which used to take place through
porous walls and less well-fitting windows, had been done away
with.t 8o also it is stated in ona of the Manchester Health

* ““Bir Lyon Playfair, one of the Commissioners for
of barracks passed a couple of nights with
slecping-rooms, and found the air saturated with organic effluvia which dis-
coloured permangunate of potash. The mortality among soldiers is now
greatly reduced by the better venti on enforced by the Commission, ™
writes L. P.

+ A case of this kind is reported to ns by Mr. Alexander Campbell, of
Auchindarroch, Lochgilphead; and we belleve that the same thing was
observed in n Westmoreland distriet. Tn an interesting letter Mr. Campbell
write: * years back 1 was askoed by a medical officer of large experience
in the Highlands regarding n phenomenon which had puzzled him. He had
exerted himself moch and with great sucooss, to have improved cottages built,
but in proportion as the tage w botter did the health of the people grow
worse. I gave him my opinion that in the old, uncomfortable-looki
built rbe of dry stone, and open to the roof, the people were kopt healthy
in spite solves by the wind blowing through them, whilst the new
cottages, tightly built, and with well-fitting doors and windows, excluded the
air, and the windows 1 ng seldom or never opened, the inhabitants werg
poisoned. He said he ful igreed in this, and would ask for no more new

s until the people had learned how to live in them. I have found a
considerable amount of ill-health amongst the paupers in the Island of Tiree,
which, from its sitw t is to the free action of breezes from tha
Atlantic, should Ithiest islands of the Hebrides. I attribute
this to the mode in which the houscs are built, with two walls two or three
feot apart, the int 1 being closely packed with sand, The air is thus

inquiring into the state
the soldiers in their crowded

hermetic excluded, and unless the windows are made to open, and ars
freely of 1, the inhabitants are constantly, when within their dwellings,
bireathi A

h::x.z.EaEmaz,__.:..q..w:_._,.mam Labrador, living
in imp tly d tents and subject to much hardship, are frea from
consumption ; when th me down the 8t. Lawre and live in well-built
houses, they take the disense readily (Ransome, 51); thus also, the Bedouins who
** exchange their tents for stone-built housey saffer from consumption " (soe
41); thus in Algeria the nomad Arab is free from consumption, whilst
**amongst the captives many die from the disesse "*; and thus Cornish miners,
owing to the impure air of the deeper mines, have three times as much con-
sumption as other Cornish men (Russall, 400). It is also worth while quoting,
as rogands the effects of buildings, which exclude the nir, from n review of
Major Fisher's book (the book itself we have not rend) in Speciator, May 2, 1881,
** Through the Stable and Saddle Room "'— < Everybody knows EEE.E:%ca—.
the importance of ventilation, both for man and horse ; but it is not so wi _ﬂ
known as it ought to be, that whils horses seldom or nover take cold, throug!

being exposed to cold, they are often mado ill by being too warm. [It is not
the warmth; it is the impure air.] It is the inside, not the outside, air
that gives them coughs, sove-throats, congestion of the lungs, and sundry
other ills to which horseflesh is heir. For this reason, old ramshackle stables,
full of eracks and erevices, are healthier than brand-new buildings with tight
doors and windows, and impervious roofs.  Our suthor, who NEVer genoras
lises rashly, and supports his theories with copious instances, mentions one
or bwe curious * cases in point." Remounts for cavalry regiments, which are
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26 BAD AIR AND BAD HEALTH. |

this point, Dr. A. Ransome makes an interesting speculation.
Impressed with the belief that consumption is communicable in
foul air, and non-communicable in good air, he believes that the
_ tuberele-bacillus (one form of disease-bacteria) which is believed
to convey the disease, becomes more virulent in foul air than in
pure air, and is thus better able to make a lodgment in the human
system. Such speculation however should not make us lose sight
of the cardinal fact, that, as the result of living in bad air, there is
a change of tissue, which is the direet preparation for disease®

of Dr, Rangome leads us to consider the proparation for
malignancy of the bacillus would be incroased by a vitiated
wlso it wounld bo increased by vitiated blood, or deteriorated tissues,
: 8) balieves that in the ior of healthy human tissue
w putrefaction, are fi They are found abundantly
in those paris of the system which air
in the alimentary
d itself does,
3 (a system of vessels «d in manufacturing the blood)
the walls of this canal. But if the blood is in healthy order they
seem to perish, dyin t of food. Dr. Klein goes on to state, that if
at son jint they are carried o tissue that is in an unhealthy condition, they
may obtain a footing there and begin to multiply. He doss not
s we understand, that the y eondition of the blood ke
but it would seem to | ; for it must be probable that t
state of the l—for example, blood charged h poisons, which having
ind lungs, have re-breathed into the system—
iring effect in t unhealthy tissue.
t them with the food they require. If this is so,
dizease ave favoured by the external poisons
so also they would be internally favoured by the
cither of the blood or the nehinl and Inng tissues of those
who habitually breathe the poisons of shut-up rooms. s, thess
poisons, both within and without a man, would tend to make him a
prey to those illnesses in which the success of the germ depended upon its
 supplied to it vl it would seem probable that by constant
w_v:..:u. of the air which we breathe, we might do much towards
us diseases. It

Both are likely
then just as bac
they find in v

S

securing i
iz worth quotin
article by Mrs. Priestle

with certainty that the cholem 1
whose stomach is not i

o, Muy, 1891, p. $25): It is known
is_dangerous only to those persons
state, wnd jeopardises life only when it
passes into th A healthy stomach will digest the bacillus, and
therefore it does mot reach the intestines g state.” Tt is, perhaps,
right to refer also to a much-quoted theory that in the blood the white
cells (leucocytes) act as protective colls (phagocytes), whose office is to
overpower invading bacteria of a dangerous character ; and, according to
Metschnekoff (* Ann. de I'Institut Pasteur ") these can, in case of need, migrate
to the point which is invaded by parasites, even leaving the blood to do so.
Omn this point—the defonce given by healthy blood and healthy tissues agninst
infectious disenscs—we have written more fully in the second part of this
Jeaper ; and heve it is suflicient to siy that the growth.of any disease-bacillns
in the human system must be looked upon in the light of an agricultural
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28 BAD AIR AND BAD HEALTH.

things might be restored, as their appetites had increased beyond
their earnings.  Sir D. Gulton gives another expericnee, which illus-
trates the depressive effect of these poisons upon the funetions of
life. A New York medical man—some of us may think, rather
cruelly—shut up some flies without food, some in foul air, others in
pure air,—the pure air being constantly changed. To his surprise,
the flies in the pure air died first,—these dying from simple starva-
tion ; whilst the flies in the foul air died from poison, and with the
tissue of their bodies unexhausted, indicating that the functions of
life were carried on to the lnst where oxygen was available, but had
been slowed and depressed by the presence of the poison,—so that
life was actually maintained longer in the foul air than in the pure
air. To take one more e ample, Parkes tells us that it was found
in the ease of miners that they required 6000 cubic feet space per
man per hour (this ineluded the air necessary for horses and lights)
to be able to work at their best, When this quantity was reduced to
one-third or one-half, there was a great reduction in their working
cenergy. In other words, the poison within their system, being
imperfectly oxidised, impaired their faculties.*

We could wish that it were possible to write the whole of the
noble story of oxygen from a physiological point of view. Itisa
manifold service that it performs for us. It not only, as we have seen,
neutralises the deadly poisons resulting from waste, but it provides
heat, and is necessary for the production of the labour-energy
stored in our muscles. All through animal life the consumption
of oxygen, serving this double purpose, is the measure of activity,
Just as reptiles and ecold-blooded creatures eonsume small amounts.
of oxygen and develop little activity, so birds and insects consume
immense quantities of oxygen and exhibit nense  activity.
Each animal has, as Professor Foster believes (p. 812), its own

* We may also take the case of races li ving in hot and cold climates. In
hot climates we breathe a smaller quantity of oxygen (owing to the expansion
of gnses) than in cold climates, Thus, taking two climates, one of 329 F. and
the other of 804 F., we should inhalo about 2164 grains of oxygen per hour in
the one elimate (the cold), and only 1971 in the other climate (the warm}, or &
difference of about 10 per cent. (Galton, * Our Homes,' p. 498). This might
in part account for the difference of encrgy that exists in the races of hot and
cold climates, just as our own energy, as Galton remarks, varics considerably on
hot days and keen frosty days, though on the other hand some allowance must
be made for the more open-air lifo that is led in warm climates. The bearing
of these facts upon crowded rooms should be ived. Asthe room get
hotter, not only are we breathing more poison, but alse loss oxygen, which is-
the only remedy for the poison. We are therefore doubling the causes of evil.
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30 BAD AIR AXND

BAD HEALTH.

to the different caleulations made on this subject, it is enough
to say that much less carbonic acid eseapes from the skin than
from the lungs; more water (if we are to follow Prof. Foster—
who differs from other authorities, who again differ amongst them-
selves—we may say roughly, 15 1b. of water from lungs, and 2:5 1bs.
from skin per day), and a larger amount of solid matter. The
solid matter (from the skin) is put at 1 or 2 p. c. of the whole 25
Ibs. and two-thirds of this 1 or 2 p. e. is organic matter contain-
g the poisons in question.* We can see the importance of the
skin, a8 an organ of exeretion, in various ways. In the first
place, the enormous number of sweat glands under the skin,
supposed by Krause (Baker's Kirke, p. 427) to be between 2 and
8 millions in number—in the parts where they are least abundant
they are over 400 to the square inch — offers evidence of a

_.__u...,._._.u_:ﬂ:.:_ character as regards the work which is thrown
on the skin, even if, as iz stated, some small part of skin per-
spiration takes place m:H_F,u:.:___,::u. of these glands. Then we
have the evidence of the disagreeable odour from the skin and
...—n:._:_z _—.r.._:..—.—- _...__u-:::.__mm .—1 oL H._—..._.-ﬂ..ﬂ‘..nvﬁ-" “._u... « W ﬁ.._ﬂ._f.ﬂr :._.n
striking facts of death having both actually and nearly occurred
in cases where the body had been covered (the mouth having
been left free) with gold-leaf or _._ ter of 1 Thus, also,
a case has come under the notice of one of the writers in which
quite recently a ner lost a large number of sheep owing to a
preparation used, when .3:...1 were m_._. od, n;:::._:_:..u... i resimnous
element, which interfered with the breathing through the skin.
sweepers—probably from deficient action of skin

_.m.ru_ 8, too, n-.__.m.:—:—..
owing to constantly unclean linen * have eight times their due of
malignant disease, especially eancer™ (Russell, 401). Various ex-
m__.:. ations have been given, but Prof. Foster seems to think .MHH. mw.mv
that the retention of poisonous matters—* constituents of sweat, or
the products of some abnormal metabolism™ (changes throngh which
tissue passes)—which would have been disc :.q.ﬁ_,.._ n_:.ﬂ:m___ the
sweat glands, is largely concerned in the matter. Independently
af ol

in physiclogical experiments, this conclusion rests upon
much interesting evidence.

Indeed we have a most remarkable ease bearing on this point re-
corded by Sir D. Galton (*Our Homes ™). Some men in the Horse

* Thus wo should have from 1183 to 2366 grains of organic matter
excreted by the skin in twenty-four hours.
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32 BAD AIR AND BAD HEALTH,

In the gaol of the same town, where each prisoner had over 800,
and, in some ecases, over 900 cubic feet, and where a system of
ventilation kept renewing the air, there was not “ the slightest
indieation of the epidemie influence.” In August, 1849, the cholera
raged severely in London, the mortality having inereased from nearly
1 per 1000 in June and July to 4} in August and September. It
happened that at this moment a large number of male prisoners
were transferred from Millbank Prison—which was in one of the
bad districts—to another part of the country, the numbers being
thus reduced from over 1000 to about 400: whilst at the same
time the female prisoners were slightly inereased in number in
Millbank Prison, from 120 to 131. The consequences were remark-
able. The mortality of the female prisoners (who were attacked)
went up from a little over 8 to a little less than 54 per 1000 (which
was very much above the rate of increase in the outside districts),
whilst the mortality of the men fell from slightly over 23 per
1000 to nearly 10 (the June and July rate of mortality). Carpenter
gives other interesting examples, and also remarks upon the fact
that the special centres of cholera existed, before the invasion of
that disease, as fever nests; and that cholera followed the footsteps
of other diseases, not only in the same district, but in the same
streets and he s, and even rooms.®

As with cholern, =0 with other diseases. At Secunderabad,
in India, in old days, the barrack accommodation for the Line was
unusually deficient, and the average annual mortality of the men
was nearly double the average of the Presidency ; whilst at the same
station both the officers, who were well quartered, and the detach-
ment of artillery, who had roomier barracks “ at no great distance,”
did not share in the heightened mortality (Carpenter, p. 363).
Barrackpore fuwrnished an even worse example as regards
troops; but the worst of all was to be found in the Indian

* Of course it would b air to put all such cases simply and exclusively
down to the effects of vitinted air, as we might, perhaps, in the specinl case of the
prison quoted above, sincy overcrowding in towns oceurs amongst the poorest
part of the people, living on the worst food, hadly clothed, and therefore
for these reasons specially exposed to attacks of disease: but with all such de-
ductions, the evidence is of a very striking character. Dr. Richardson writes
to the same offect. Speaking ow relapsing fever, he says:—* The disease
(1847) followed whers the habitation was most crowded' (*‘ Our Homes,”
p. 7); and, aguin, ‘¢ Certain it is that homes which are charged with impure
atmosphere nre the places in which septic discases are most likely to be
intensified and most likely to spread " (Our Homes,” p. 21).
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HE BAD AIR AXD BAD HEALTH.

together without care and proper means taken to supply them
with fresh air, there pulmonary disense relentlessly destroys life.
Parkes, Dr. A. Ransome, Sir D. Galton, and others have collested
many interesting examples, bearing on this matter. Sir D.
Galton tells us (** Our Homes,” p. 502) that after our barracks
were improved—ventilation being one of the leading improvements
—chest and tubercular disease, which had been fatal to 10:1 per
1000 soldiers, were only fatal to 42, and in the same way
with proper ventilation (and other improvements) of the stables
of the horses, coughs and catarrhs disappeared. He also quotes
Dr. Leeds, of New York, to show that the supposed cure of
sending a consumptive patient to a cow stable was in reality
the cure of sending him into somewhat purer air than that of his
own room (p. 502). Thus Dr. Ransome tells us (63) that wherever
air is excluded, where courts and alleys are closed, there tubercular
disease is favoured; thus in proportion as people are attracted to
indoor trades, so the death-rate rises by lung disease (60); thus
Dr. Greenhow concludes that the same constant proportion exists
between indoor life and deaths by lung disease (Russell, 106); thus
Dr. Farr shows that the same constant proportion exists between
deaths from diseases of the respiratory organs and density
of population (Russell, 106) ; thus the wives of agrieultural
labourers, employed at home, die at twice the rate, compared with
their husbands, from consumption ; thus out-door occupations
give immunity,—thus * the poor fishermen of Ieeland, the hunters
and trappers of North America, the nomad tribes of Asia and
Afriea, the wretched natives of Australin,” and * the ill-fed,
ill-clothed fishermen of St. Kilda and the Hebrides " hardly ever
contract consumption (Ransome, 50); thus also comparatively
escape consumption * soldiers on campaign, fishermen, hunters,
gipsies, engine-drivers, gardeners, and agricultural labourers™; thus
130 escape, * blacksmiths, ﬁ_._—ﬂqcu.._._..p.._._nﬂm_ mc.ﬂ._n.:ﬁnﬁ. iron —.E—p
dlers, sailors, and coachmen''; thus while the eomparative average
of all persons dying (between certain ages) of consumption is 220
in England and Wales, that of fishermen is only 108, or not quite
half (Russell, 94} ; th 1 breezy Westmoreland the deaths from
consumption were 2-27, for all England 3-34, for Manchester town-
ship 7-7 (Russell, 98, quoting Dr. Ransome, quoting Mr. Baxendell);
thus the deaths from consumption, between certain ages, of weavers
compared with spinners in cotton-mills increased as the foulness of
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a6 BAD AIR AND BAD HEALTH.

meet with serofula, and untimely death.” Thus also Dr. Richardson
quotes a case where no less than nine members of a family following
the oecupation of Cheap Jack, were in succession the vietims of
consumption from sleeping in a travelling van, their life in the
open air during the day being insufficient to counteract the poison
breathed in the night (* Our Homes,” p. 11). Parkes also tells
us that in the Royal vy and in the Mercantile Navy, bad
1 and phthisis, occasionally amounting to a wveritable

ventila

epidemic, have gone hand in hand ; and he quotes many

authorities insisting upon the close relation between foul nir and
pulmonary consumption. On the same point—the slaughter pro-
duced by unventilated barracks—Dr, Richardson tells us that the
mortality in the Army before Sebastopol was during twenty-two
weeks ending May 31, 1856, at the rate of 125 per 1000 as
against 20-4 of the Guards guartered in England (* Our Homes,”
p- 13). Dr. A. Ransome reports a case as late as 1861, where
fearful lung disease broke out in some of the ships of the Royal
Navy. The arrangements were actually such that only 14 inches
space was allowed to esch hammock, and the air above the
hammock was 8° to 10° hotter than below.®

The same evidence comes from the sedentary trades, some of
which *afford experimental conditions for the development of
di "; from the cases of phthisis (or some destructive lung
disease) amongst cows in unventilated sheds (Parkes, p. 162);

from the higher rate of consumption in town as against a.mu___m._.ﬁ.
and eity as agninst town (Hirsch, p. 213)—in each case the dearer
lodging implying more over-crowding ; from the outdoor treatment
now recommended for consumptive pat
x5 of facts. T

* The recent violemee of influenza has bheen probably the result of that
breathing of highly impure air, which is so common in our own eountry, and
even more in other countries. We suspect that this disease deserves a
leading place among the many forms of trouble which appear where people
live in constant disregard of the purity of the air of their living rooms.
hey do not yet see that it is just as ‘wrong to live in filthy air as it is
to drink filthy water.

+ There are many interesting points—such s Sir . Buchanan’s views as
regards the offect of dampness of soil, and Hirsch's theory as regards the
high Mexicsn plateans—which have to be considered ; but nothing vet written
in any way shakes the great fact that impure air is found in the closest alliance
with pulmonary n.a:._:::‘vio.__ and is the special favouring causo, As regards
damp, we venture to believe that it greatly increases danger where thers is &
tainted soil, or matter liable to putrefaction ; otherwise, apart from any taint,
and as rely affoc

f

its ; and from many other
el

g pure air, to be nearly harmless in itself, euoa_-m
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38 BAD AIR AND BAD MHEALTH.

kind of disorder, especially those affecting the respirutory organs®
The same thing happens after poisoning by drink.

It might, however, be urged that a person leading a healthy
outdoor life might, after severe exposure, be attacked by pneu-
monia. Certainly; and in his ease the attack would mean violent
momentary poisoning (whether direct poisoning or a sudden altera-
tion of the state of tissue so as to allow the growth of the germ)
through the skin; just as in the case of the man living in bad air,
it would mean gradual slow poisoning through the bad air taken
into the lungs. But in his case, the attack, if the life has been
lived under really healthy conditions, should be more safely and
easily got over.

The case of a common cold is exactly analogous, but si ipler
id clearer. It should not be called a “ cold,” but, in more exact
languag "  What really happens is this :—
A, B. lives in unventilated offices and TOOMS, m...?;_:.:_h bad :T..
until his blood assumes a poisoned condition. During this time
the impure blood flows through the small blood-vessels of the
surface of the body, as the result of the hot rooms, and of the
tendeney of impure blood to relieve itself by respiration through
the skin, Then seme slight chill—so slight, perhaps, that it was
imperceptible to him at the time—acts upon his skin ; the flow
of blood is diverted from the surface of the body to the internal
organs, and the minute blood vessels, that line the mucus membrane
of the air-passages, become full and congested. As this happens,
the walls of these little blood-vessels become stretched, and in con-
sequence thinner, and as a second consequence allow their contents
to transude easily. As the contents transude, the poison that is in
the blood escapes also, acts probably both upon the local nerves and
the small local nerve-centres, and by affecting these nerve-centres
still further paralyses their nerve-fibres which go—as Beale has

e, “throat poisoning.

*® If on the other hand it is believed that pneumonia can arise without the
intervention of the bacillus, we must regard it as a case of direct instead of
indivect poisoning: that is, that the organ was directly poisoned by poisons
discharged into it from the blood, instead of the tissues of the organ being
altered by these same poisons, so as to afford the special food which the bacillus
requires for ita rapid growth, That there is such direct poisoning wo know
from those attacks of the liver and kidnevs, which follow a chill—itself
following a long-continued poisoning of the blood—and in which the poisons
(which had seccumulated before the skin failed to act owing to the final
chill) are thrown back on to those organs., Parkes (164) believed that
bronchitic affections are often produced from the breathing of foul air.
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40 BAD AIR AND BAD HEALTH,

no reason why the flow of blood directed from the surface to the
interior should be hurtful. On the contrary, it is in itself a pre-
servative and most necessary process which is constantly taking
place to regulate the temperature of the blood in o greater or
lesser degree. The truth is that the mischief depends upon the
previous state of the blood. It is the sudden flow of wifiated
blood (vitiated, it may be, from many different causes, from over-
cating, from drinking habits, from drinking impure water or taking
impure food, from over-fatigne, from deficient exercise, from
failure of any of the great purifying organs, from old age and
paired functions, but above all and in the great majority of
eases, from breathing impure air) which, thrown upon some
organ—itself from the same cause in an unhealthy state—and
escaping through the distended eapillaries, ereates the disturbance
and does the mischief. That very mischief, however, is preser-
vative in its character, as we shall try to show in another paper,
and is in the general interests of the body.

There are many other evidences that the common cold—like
its more serious congeners, bronchit

pneumonia, and consumption
itself—is a case of poison in the blood from which the system is
relieving itself by discharging the poison into some special organ.
In the first place in some of the infectious diseases, when the
system is struggling to get rid of a specific poison, the respira-
tory tract is affected, just as if it were an attack of 0..&._5—#1
sore throat or pneumonin or bronchitis. Thus, in measles one
of the early symptoms is “a short dry eough " (Collie, 3); thus
measles is * often mistaken for a cold or cough ™ (Russell, 227);
thus in severe cases the cough is “ frequent and distressing,”
“the lungs greatly congested” (Collie, 205), whilst *the most
formidable and most frequent of all the complieations of measles
is broncho-pneumonia ™ (206) ; thus, too, in typhus “ the com-
plications are chiefly pulmonary ” (112) and * congestion is so
frequent that it should be regarded rather as part of the
disease "—a fact indicating only too elearly—when we remember
that typhus is the disease of over-crowding—that the respiratory
system is specially liable to be attacked, whenever trouble comes
from living in bad air ; thus, too, congestion of the lungs is a
common complication in typhoid ; thus throat symptoms play an
important part in scarlet fever, and sore throat in many cases
leads up both to scarlet fever and diphtheria (Russell, 135),—
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42 BAD AIR AND BAD HEALTH,

in what passes through the kidneys of pneumonic patients ; and
animals dying of swine plague are found to have inflammation of the
lungs (Klein, 134) ; and thus—to take a lesser fact of a different
order but equally significant—in pneumonia, as Lauder Brunton
points out, the temperature falls, when an aperient is successfully
given, and remains high when constipation e sts,—indieating that
the poisons which result from constipation (owing to absorption
of putrescent matter through the intestine) inerease the sum total
of poison in the system, and maintain the fever. Thus also in
4 severe febrile attack in an orphanage, caused principally by too
much sewage being distributed on insufficient land, * pneumonia
often supervened. . . Dr. Bridges thought that pneumonia was
present in a large proportion of the cases, but was sometimes abor-
tive " (Russell, 366),—an instance bringing into close relation with
each other the previous poisoning of the blood and the resulting
pneumonia.  Perhaps, however, of all the facts which conneet
diseases of the respiratory machine with a poisoned state of the
blood—and especially with that poisoned state which arises from
breathing impure air, is the case of persons with gouty tendencies
in advanced age. These persons are apt to suffer from atheroma,
that is, the channel, or bore, of the arteries beeomes smaller, and
consequently smaller quantities of blood are aérated in the lungs,
and therefore the waste of the tissues is less efficiently disposed of.
As a result, bronchitis is apt to supervene,—the aération of diminished
quantities of blood owing to the diminished channel of the blood-
vessels almost exactly re-producing what takes place in the case of
the ordinary healthy person who lives in impure air. [If it is right
to interrupt the argument to draw a moral,—such moral would be
that persons in advanced age should be as much out of doors as
possible, should eat maoderately so as to lessen waste, and be exceed-
ingly careful about changing the air of their living rooms, Pure air
is as vitally important to them as it is to those who are affected
with some specifie fever and are fighting for their lives against
the poison which has taken hold of their system]. Thus, again,
le pneumonia” that shows itself *in old persons, especially
if broken down,” (Fothergill, 8. and A.), tells exactly the same
story. Much the same thing, again, happens with kidney disease.
Waste-poisons circulating in the blood, from whatever cause, seem
specially liable to affect the air-passages. Campbell (21) speaking
of kidney disease, writes: “ The circulation of nitrogenous sewage
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44 BAD AIR AND BAD HMEALTH.

and want of ventilation in barracks ; thus, as we all know,
sewer gas, which has found its way into a house, may produce
cither sore throat or diarrhma, or both ; thus we see enumerated
amongst the causes of diarrhwa some of the very same causes
which faveur disease of the respiratory orgams, such as chill,
“damp, cold, dark, unventilated buildings ™ and emanations from
decaying organic matter (Quain's article Diarrhea, referred to
by Russell, 126) ; thus the influenza-poison “in cold weather and
cold countries largely attacks the resy ratory organs " { Russell,
437 }—a fact which results not from the cold but from our shutting
ourselves up in bad air—whilst “in warm weather and warm
countries " (where sanitation is often bad and drinking water is
often polluted) *it largely attacks” the intestines; and thus the
cating of meat in an improper state may produce either the early
symptoms of a cold or a disturbance of the digestive system. A
case of a boarding school was brought to the notice of one of
the writers where cod in a wrong condition was eaten. From
the first symptoms which occurred, the mistress of the school
thought that a cold and sore throat were running through a part
of the school. 8o also in the case of boils [a case, where the
poison in the system seeks another outlet in the place of the air-
passages | ** the inhalation of infected air” may be, like eating
diseased meat or over-eating, a cause of the trouble (Beale, 8.
A., 357),—indicating pretty clearly how many different methods
there are by which we ean produce similar states of poisoning,
and provoke the same remedy or similar remedies ; so mosguito-
bites, in the same manner as impure air, may favour boils (Beale,
8. A., 857),—implying that in both cases, just as with the
eating of diseased meat, the common cause of mischief is the
poison taken into the blood; and so also “sewer gas has been
proved to be a cause of erysipelas” (Russell, 172)—showing
agnin how the same poison taken into the blood may alike affect
the skin, respiratory tract, and digestive tract, and be discharged
from the system at one or other of these outlets, If one more
link is wanted, it is to be found in the faet stated by Mr. Russell
that sewer gas “has now been shown to be the cause of much
py®mia in hospitals.” Thus we have the poisoning of the blood and
the resulting affection of different organs, just according to circum-
stances, by the same agent.  When we look at all these facts taken
together, it is very hard to escape the conclusion that the diseases

173
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46 BAD AIR

said, and shall try to show later, the intervention of the discase-
bacillus—for example, in consumption or in pneumonia—in no way
alters the essentinl conditions of the case. 1In a state of true health
and pure blood, the inhaling of chance disease-germs, as we believe,
will not produce disease,—infectious disease requiring that the blood
should have been previously altered or poisoned. But on this
matter a good deal has to be said.

Reserving, then, many matters for discussion in our second paper,
we can only say here, in conclusion, that we are convinced that
very grave issues are dependent upon the question of breathing pure
We suspect that not only liability to cold, but
common troubles like gout, rheumatism, lumbago, neuralgia, some
forms of headache, and of dyspepsin, and many forms of nervous
irritation, nerally to be conguered by constantly giving
lungs and skin a fair chance of getting rid of these poisons, unless.
m_rn_.m;.nH _..-mn__.-__. _.—Hm." n:_
n, like the kidneys, are failing in their duty ;* we feel sure that
the irritable temper that so often accompanies severe literary work,
and at last ends in the * break-down,” must largely be put to
the account of the impure air breathed through long hours; and
we suspeet that much of the intemperate drinking in towns
results from the depressed feeling which follows work done under
similar conditions. We think a great societyt might be formed to
arouse the interest of all classes in this subject, and that friendly
enquiries should be made—the answers being published—as to the
provision for fresh air in hotels, coneert-rooms, theatres, schools,
examination rooms, churches, &e. We are, both of us, opposed to
action being taken through State-inspectors. The present evil
will never really be overcome until individual interest is aroused ;

:,:. _.: onr u:._:

* Living in pure air is not sufficient in itself to keep the blood pure, if

digestion i# imperfectly performed. The difficulties of dist must be
ly arranged by

sat y each person for himself, and constipation avoided,
if the blood stream to be kept in a pure state. n.._c_.uwm_x__._.,m._v_.._. often means
that some kind of food taken is disagreeable to the liver and is conse-
itly wing too much work upon it and impairing its action.
iteh of the propoesed society is given in our second paper. A
718 in i _._w an ovil as well a8 a good. It should be organised
W imd 1 action as much as possible, and to minimise official
:Ei.._w it should rather be a bond of encouragement existing between
individual workers, than an o ition, consisting of a small body doi
thing, and a large bedy doing nothing. Meanwhile each individua
doing his best in his own way. That in reality is worth more
than any society.
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48 BAD AIR AND BAD MEALTH.

Several gentlemen were kind enough to read the foregoing
paper, when it was first published, and to express the following
! opinions upon it. We ought to say that it has undergone some
! considerable alterations and received some considerable additions

especially towards the end, since it was submitted to them. We
! do not know how far any approval, previously expressed, would
apply to the paper in its present form. The letters have been left
Aalmost in the order received.

Lord Playfair wrote :

“1 return your proof with only a few suggestions. The paper
s a good exposition of air in its relations to public health, and
is likely to be very useful. You ought to follow it up with another

paper on water, and conclude with one on cleanliness. Pure

1 cleanliness, personal and objective, are the
three eat factors of I 1blie health, provided that H,._,.cm__.u.. are
adequately fed. Napoleon, reciting his long personal experiences
at St. Helena, made a wise remark:—* Life is a fortress which
neither you nor I know pz,_.g—_:..u about. J_r._.uﬂ throw obstacles
in the way its def ? Water, air, and cleanliness are the
chief articles in my pharmacopeian.” You and Mr. Wager have
made an excellent beginning with air.  Follow it up with es3nYs
on water and cleanliness, and then, as a veteran sanitary reforme
I will begin to think that my time for preaching is ended. I
write this ...._m_:_r:z.:.ﬁ my .._:.._.t__.”_..:“ on certain _c_:....nmm_; theories

air, pure water, i

1

u have advanced.”

Professor .::w.._,.u.. wrote :

*“ When you insist upon the importance of fresh air—especially
in combination with exercise—I go heartily with you. 1 have
long been convineed (and to a great extent by personal experience)
that what T-.:Tr.. are _.r,:b?_. to call ¢ overwork,’ in a Hm.du..ﬁ pro-
portion of cases means under-oxygenation and consequent
aceumulation of waste-matter, which operates as a poison, The
*depression”  of overworked nervous organization, is  very
commonly the ‘oppression’ of some physiclogical candle-snuff

not prop .lu. burnt.

* Furthermore, it is highly probably that the decaying organie
matter given off from the whole free surface of animal bodies,
taken in conjunction with its mierobinl contents, is a source of
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BAD AITR AND BAD HFEALTH.
able for either sitting-rooms or bed-rooms, and the crowding of
work-rooms; the better classes partly from the close offices in which
some of them work, but chiefly from defective bedroom space and
ventilation.  Few people, T imagine, realise the fact that about one-
third qm.\ their whole lves is spend in their .__a__.m.,_eo_.__lf and that ﬂm.m_-n
pass this third part of their existence in an atmosphere so poisoned
by organic matter that it would not be tolerated in a sitting-room
for a moment. The amount of space allowed in bed-rooms and
dormitories is frequently altogether insufficient. Doors and
windows are tightly closed, and there is praetically little venti-
lation going on for six or eight hours of sleeping time, whereas
in sitting-rooms the admission of air is promoted by persons
passing in and out,

*This steady nightly poisoning goes on in many public institu-
tions, I am afraid, in the * houses’ of some public schools, and the
dormitories of charitable institutions. They are well ventilated
during the day, elosed at night, and the allowance of cubic space is
quite insufficient to supply fresh air enough with the very small
influx which can take place.

* Night nurseries again, especially in large towns, are liable to be
grossly overcrowded. T have seen a small, low room, in the attics
of a London mansion used as a sleeping apartment for five or six
children and a nurse, which had not space or ventilation enough for
two persons,

“Without endorsing the whole of the pathology suggested in
your exeellent paper, I am sure you are right in attributing a large
proportion of ill-health, contagious disease, and especially the
increased virulence of this, to air fouled by organic matter.”

Professor W. H Flower wrote :

“1 am not sufficiently acquainted with modern physiology to
know whether all the scientific details of the peper are correct,
but I quite agree with you in the very great importance of the
subjeet being pressed home upon all classes. How, for instance,
could people travel in a rilway carriage with perhaps six or
more companions, shut up together for several hours, and
mu.m_..xm.:u- on keeping all the windows elosed, as they often do, if
they were made to realise that the air which they are breathing
must necessarily be passing in and out of the lungs, not only of
themselves, but of all their fellow-travellers as well, over and
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52 BAD AIR AND BAD HEALTH.

to a good deal of mild chaff, because T held that dilapidations
of houses were sometimes not the cause of unhealthiness to the
inmates, but, on the contrary, were often an advantage, as they
improved the ventilation, and thercby prevented disease. I see
you have scored the same point in your article.”

Professor Sir John Bar
wrote :

“I have read the article on “ Bad Air and Bad Health "
very great interest, and I beg to assure you that T give my un-
n_.::.__.._..:...— assent to :.‘:1.__. all the views on the subject which you
have advanced. I have no doubt you have done good service to
the publie, and T join in the hope expressed by Sir Lyon Playfair,
that you will follow it up with an essay on * Water and Clean-
liness” No one can be more thoroughly impressed with the
power possessed by fresh air in the prevention of disease, and its
salutary influence on its progress when present, than I am.

* I have myself, like most Hospital Physicians in Ireland, whose
duties involve frequent intercourse with fever cases, absorbed the
pestilential effluvia, which if largely diluted with fresh air is
eomparatively innoeuous. I was conscious at the moment that T
had absorbed the _:mz::.

* Many proofs I might adduce from my own experience of the
fatal effects of bad air in the production and spread of disense,
I may briefly refer to a few. A physician visited a person
labouring under fever, who resided in a small low apartment
wholly destitute of ventilation. Pereeiving a most disagrecable
smell, he observed that he had caught the infeetion, and he
rushed to the window and forced out a pane of glass. Such a
deadly dose had he taken in that he died on the fourth day.
S0 concentrated was the typhus poison that he was overwhelmed,
stricken down as it were “ uno ictu.” Many similar cases I might
refer to. During the prevalence of some of the epidemics of
typhus fever, which have devastated Ireland, the hospital accom-
odation being insufficient, tents were erected for the overflow of
the hospitals. It was found that the mortality of the patients in
the tents was mueh less than that of those placed as it was at
first supposed under much more favourable conditions, attended
with a eare not always bestowed on the others. It may be
noticed that many of the hospitals were ill-ventilated, and such

. LL.D., M.D., University of Dublin,
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BAD AIR AXND

BAD HEALTH.

reiteration to overcome popular prejudices. TFor years I have
striven hard to impress on my patients and their friends the
vital importance of free ventilation of the dwelling-louse, with
the response very frequently, *It is one of the doctor’s fads.’

“T am quite sure that many a dying person would again become
a living one if, when the expected end appears to be approach-
ing, the unwisely over-inxious friends would not erowd the sick
room, depriving the invalid of pure atmospheric air, the one
thing that could restore him to health.

g .f_«....um:. often do I see .._E“—. children of well-to-do parents
ricketty and tuberculous from being shut up in dull close
nurseries, beeause they are too respectable to be allowed to run
about and caper in the public thoroughfares, and they have not
.Lu-“_nynw to n._._ s0 at .d_:_._z_..,

“I inculeate to mothers of children that the best r

n in the
house is only good ough for the nursery, but I find the best
room is what they eall the drawing-room, kept dark lest the
furniture uld be spoiled, dreary and smelling »:ud.." the guest
room on festive oe 1015,

“ [ have no doubt that in time your exertions for tl

promotion
of Sanitation will have the desired effect, but it takes a areat
many L_.:_.H..,. of water to wear away a stone. For twenty years I
_ AV ,__.__.-Fru,_ m._-.
roads, but I believe, so far, I have made few converts.

ve kept many horses with
v free admission of air, night
and day, with plenty of woollen clothing in the winter, and each
fine dny in the summer the horses not at work spend their time
in the paddock.”

hing on horse-shoeing and the repair of country
= w

“ As regards stable management, I h

scarcely any sickness, [ insist

Profe: E. D. Mapother, M.D., late Prof. of Physiology and
Hygiene, R. Coll. Surgeons, Ireland, wrote :

“It is much to be desired that this charming chapter in
Physiology and Hygiene shall be followed by another i
remedinl measures shall be as foreibly advanced.

* Having found adults quite unmindful of the harm resulting
from rebreathed air and of other breaches of obvious natural laws,
T have alone depended on the teaching of the pupils of primary
schools in these vital points. The evil from want of ventilation
which has lately come prominently before me is want of sleep ; and

which
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56 BAD AIR AND BAD HEALTH,

*1 cannot agree to some of your pathogenie views. You are
confident where I should hesitate to tread.”

Mr. mes .—f:s-H_zc._... F.R.C.P., wrote :

“As Gresham Professor of Medicine, it has been my duty for
more than 20 years, to expound the principles of Health preserv-
ation to the *Citizens of London.’

“I rejoice to know that you have taken up the subject with
such foree and vigour,

“ Every year, with advancing knowledge, new point and
emphasis is en to the old teaching

* For instance, the recent observations on the behaviour of
tuberele bacilli when exposed (1) to foul air, (2) to pure air,
(3) to pure air with diffused daylight, and (4) to pure air with
direct sunshine, demonstrate with a definiteness previously lack-
ing, the value of
Organisms.

“The evidence collected in your article regarding stable air,
and the air in cowsheds, is perfectly true, and might easily be
amplified. It is strange how people will spend freely on the
ventilation of their stables, whilst ..__:H.u.__.,_u.. neglecting the venti-
lation of their nurseries and sleeping rooms.

“The absence of catarrh at sea is indeed remarkable, as is also
the frequent presence of eatarrh landing, until acclimatisation
is established.

“The frequent relation of acute pneumonia to impure air is
now recognised, the chilling of the skin, and consequent arrest of
excretion being merely an incident in the determination of the
attack. 1 have on several occasions been able to arrest the
fever and other symptoms of pneumoi by sealing the waste
pipe of bath or sink, through which drain air had previously been
drawn into the sleeping room.

“In a recent case of influenza to which I was called in con-
sultation, four * old maids’ were living in a fusty, frowsy, airless
house, all windows and registers were firmly closed. On the day
of my visit one sister had been buried, one had died, the third
was moribund, and died on the following day, and the fourth had
profound double pneumeonia, and recovery seemed well-nigh hope-
less. However, after opening the windows, and registers of the
grates, she recovered ; of the four servants who caught the disease,

r and light in destroying these noxious
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58 BAD AIR AND BAD HEALTH,

“If this system were generally carried out and perfected, T
believe it would bring us nearer to the solution of this vexed
question than any other method.”

Mr. G. Fielding Blandford, M.D., wrote:

“With your article on Bad Air all must agree, but it leads
me on to other questions. Sir Lyon Playfair suggests your
following it up with another on water, and one on eleanliness,
and I would suggest one on cold and one on damp. These two
are fertile sources of disease, and they are intimately connected
with the question of bad air, especially among the poor. You
not expect people who 1 seanty food and coals, to open
their windows in an English winter. For the same reason they
burn gas to warm the room and use up the oxygen and poison
themselves. But the well-to-do classes have not this excuse, and
ought to read your paper and profit by it.”

Sir J. Sawyer, M.D., Consulting Physician to the Queen's
Hospital, Birmingham, wrote :

“The paper entitled * Bad Air and Bad Health’ is an able and
popular exposition of a difficult subject, which is second to mone
in its importance to human health, and upon which there is much
ignorance. So far as I know, the writers are accurate in
their chemical, physiological, and physical data, in matters of fact :
in their opinions, they are in consonance with the teachings of
medical experience. Oxygen is a food, which we take in breathing,
which we can only take in that way, which is absolutely essential
to the structure of our bodies, and it is a food which we cannot
do without entirely for more than three minutes, without dying.
Much of chronic invalidism is chronic sub-oxidation, and much
of ill-health which is attributed to ‘over-work' is due to work
in wrong conditions, and one of the worst of wrong conditions
18 work in stale air. Whenever we doubt about our vitality we
should doubt about our ventilation. From the discussion which
this paper should excite I hope there may be evoked an enthu-
sinsm for fresher air, which may result in the better ventilation of
houses, of sleeping rooms, of public buildings—especially of places
of public worship—of railway carringes—especially of those for
first-class passengers—of workshops, and of those in which dusty
trades are plied."”

publi
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AIR ANXD BAD HEALTH,

certain time the air became exceedingly impure, the carbonic acid
being greatly increased, the oxygen greatly diminished.®

1. Air vitinted by breathing. The subject remained in the
chamber until the carbonic acid rose to 39 pe.  Results:
Some ill effects at the time, which ceased on leaving the chamber,

2. Awr still more vitiated by breathing. The subject remained
in the chamber till the carbonic acid rose to 639 p.c., and the
oxygen was diminished to 13 p.c. Results : Quickened respiration
(30 per minute) ; headache ; on leaving the chamber headache
and sickness. Results complieated by question : if food had been
improperly taken? When first subject left, a second entered.
Breathing quickened ; only smelt paint.

Erperiment repeated.  Carbonic acid increased to 58 p.e.
Fiesults : Respiration much increased, up to 85 pulse slightly
quickened, 76 ; slight headache, not persisting next morning.
The observer, who entere , a8 the first subject left, only smelt
paint.  Results, after 15 minutes, breathings [p. min.| 30, pulse 986,

3. Air greatly vitiated by breathing, but carbonic acid removed by
chemical means. The subject remained until the oxygen was de-
creased to 14'7; the carbonic acid being kept to a fairly low point
(6 pec.) by chemical means. Results: Respiration quickened
(30), pulse slightly lowered. No positive discomfort ; slight
oceasional headache, which ceased on leaving ; but “ nausea and
sickness ” evening. Results complicated by question whether
sickness was due to having been experimented upon during 15
hours out of 48. The observer who enters has slight tendeney
to quickened respiration ; respiration recorded as 11 (7).

Repeated. Oxygen falls to 13 p.c., but in this ease carbonie
acid rises to 1'4.  Results : Respiration slightly inereased (18);
pulse falls (from 90 to 84); temperature of body falls over 2
degrees, though temperature of chamber rises 18 degrees.

4. A large quantity of pure carbonic acid artificially introduced
info the chamber. [In this experiment it was apparently intended
that the air should be normal except as regards the introduetion
of pure carbonie acid. The air, howcver, was not normal, as
the oxygen was at starting 204 instead of 208, and fell to 19-8
before the end of the experiment. Perhaps the chamber itself

=]

* It is well to remind some veaders that ordinary respiration is about 18
per min,, pulse about 70-75. The oxygen in the air should be 208 p.e.;
and the carbonic acid 04 p.c.
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€2 BAD AIR AND BAD HEALTH.

First of all we think it has to be remarked that the question

of how much immediate distress is caused by great excess of
carbonic acid and how much by great deficiency of oxygen
requires a greater number of experiments, as the subjective
element counts for so much in this matter. Even from these
experiments it is plain that different persons, submitted to the
same experiment, were differently affected. We must next remark
that the experimenters generally subjected the person experimented
upon to an enormous exc of carbonie acid and an enormous
._n—mn_mn:ou. of oxXygen,—as n_.:.v. themselves pointed out, far execeed-
ing any normal excess or deficiency ; that by these enormous
quantities they were of course able to produce immediate effents ;
and that they seem disposed to look upon these immediate effects,
resulting from this enormous excess and ._...:nmg_eu.p as having

some important bearing upon the question of the organic poisons,
But have these effects any such important bearing? The net
result of the experiments upon human beings seems to he that a
rked physiological effect (quickened respiration, as attested
carlier by Angus Smith) follows the breathing of a great excess
of carbonie acid, and follows in a much less marked degree a
great deficiency of oxygen. But this fact, interesting in itsclf
nd _:.:_..E.::: as it 15, like all other phy ..a_oﬂmn:_ facts, seems
hardly to touch the question of the health effects, which in some
cases follow guickly upon the three conditions,—the breathing
of slightly excessive quantities of carbonic acid, of shightly
deficient oxygen, and of certain organie poisons; or those other
more remote effects which follow the =ame  three ........._::nhazw_
when exerting their continuous influence thromgh months and
years. It seems hardly to affect the question—given a head-
ache after a night of a crowded unventilated room: or given
a case of tuberculosis after years of a sedentary oceupation in
unventilated rooms,—how much is to be put to the account of
the respective factors—inereased carbenie acid, diminished oxy-
gen, and organie poisons,—to ascertain that earbonie acid, ten or
twenty times in excess of the carbonic acid in an unventilated
room, and oxygen, diminished some units per cent., produce
in their different degrees quickened breathing and immediate
distress. Like the related fact, that if the experiments had been
pushed to a still further point, life itsel? could not have been
sustained, the statement seems to leave the question pretty nearly
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64 BAD AIR AND BAD HEALTH.

has already observed that when a certain moderate quantity of
carbonic acid, 09 p.e., is reached (p. 177), the power of smell
ceases to perceive shades of difference. Parkes also adds “ Carnelly,
Haldane, and Anderson, point out that the test by the sense of
smell is liable to be influenced by many conditions, and that it not
infrequently happens that a more overpowering odour is perceptible
with a small than with a larger amount of carbonic acid’ {179).
We hope that Dr. Haldane will not quarrel with the authorities we
have cited. Although the recording of the observation—no smell
but paint—looks a little suspicious, we cannot believe that the
experimenters desire to challenge the widely-observed fact that
there is a smell to the emanations which come from skin and
lungs. If it is necessary to make any appeal beyond common daily
observation we may refer to Parkes, who quotes De Chaumont's
four states of impure air which may be recognised by the smell,—
cach state eontaining a certain amount of carbonie acid {p. 177).

By excessive quantities of carbonic acid the experimenters
produced quickened respiration. Can that fact be taken for a
single moment as proof that other kinds of physiologieal dis-
turbance were not being caused by deficient oxygen, or organic
poisons, or by that very same excess of earbonic acid ? A man may
cat some mqa.ﬁnz:_v—q food ; may work .—::.ﬂﬁ‘_. than he is aecus-
tomed to; may pass through some agitating scene ; may suffer
a chill ; and perhaps mneither at the moment itsclf, nor in the
time that immediately succeeds will there be any plain sign of
the mischief that has been done, and the effects of which may be
aceumulating against him. But on the strength of these experi-
ments (and of the animal experiments) the experimenters write

we cannot help thinking without sufficient ground—* the
immediate dangers from breathing air highly vitiated by respira-
tion arise entirely from the excess of carbonie acid and deficiency
of oxygen, and not from anmy special poison.”” We submit
that this sentence would be safer, if limited as follows ;
“The immediate dangers, as regards the respivation, &e”” What
forms the whole body of immediate dangers we think are as
yet hardly known ; and it seems probable from certain cases,
such, for ins the black hole of Caleutta, that persons
may suffer more under close confinement from the organic
emanations and deficiency of oxyvgen—for the two are closely
co-related —than from excessive carbonie acid. This seems at
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i BAD ATR AXD BAD HEALTH,

In many cases they produce an alteration of tissue which is the
preparation for disease rather than disease itself, as, for example,
the breathing of vitiated air, which precedes tubereulosis. It
may be well to quote a sentence of Angus Smith. After speaking
about *the overwhelming evidence” as to the hurtful effects of
bad ventilation, he says: * The senses begin the argument, but
it takes months or years to show the bad effects of that air which
they dislike. At the other extremity the vital powers give way,
and between these two we must have a gradation of effect (p.
141).  (2) Certain eases of sore throat, which arise either from
breathing putrid organie particles (or volatile poison), or from the
presence of various kinds of poison in the system, suggrest that the
sore throat of the common cold is due to some volatile poison or
putrid organie particles ; thus, some of the symptoms from breathing
SEWET FAS W iich has entered a honse—sore throut, x:Hrn fever, head-
ache—have much in common with the severe feverish cold that &0
commonly follows living in impure air; whilst it might be added
the diarrheea itself, which accompanies this introduction of sewer

into a house, is only a cold, or inflammation, or poisoning,
with discharge of mucus, of a diffe
membrane from that wh
same way (as we b

it region of the same mucus
ch is affected in a throat-cold. In the
ve pointed out at greater length elsewhere)
many other forms of sore throat, as in measles, searlet-fever,
poisoning from putrid meat, &c., are the results of poison in
the blood, and therefore ngain suggest — as in the case of
sewer gus, just referred to—that the ordinary sore throat or
cold—which is so largely due to breathing vitinted air—is also
caused (like these other sore throats) by the presence of its own
special poison in the blood. Putting the two facts—if they are
faets — together : that in air vitiated from breathing there are
putrid erganie partieles (or volatile poison), and that eolds, which
ir, are cases of
the case, as we believe it to be, and nas
we have tried to show that it is—it is not easy to accept
the suggestion that carbonic acid should be looked on as
the chief cause of mischief, where ventilation is defieient
(8) The renlity of these poisons is further attested,—ns shewn
in the text—by various evidence, such as the smell of badly-
ventilated rooms, the impurities, though very small in amount, of
water, through which the breath has passed, the test of * dis-

are generally produced from living in bad

poisoning—if such
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68 BAD AIR AND BAD HEALTH.

attempted to take a plaster cast, and of the child who was
covered with gold leaf. Thus we have two organs—if the
breath-poisons are admitted—both of which dispose of certain
minute forms of waste not otherwise got rid of,—waste derived
from the breaking down of worn-out tissue: and it is reason-
able, when, in the case of the onme—the skin—we see how
deadly the poisons are, if by accident retained, that we should
be led to suspect that the poisons got rid of by the other
organ must also be powerful for mischief, whenever we are placed
under conditions unfavourable for their elimination. (7) We ven-
ture to think that a good deal of the hurtful effect of an undue
amount of carbonic acid is indirect, and that it sins by increasing
the effect of the organic poisons. Apart from its direct mischief
—of whatever kind that may be—its indirect mischief consists
in aggravating the effect of the waste poisons that are in the
tissues and in the bloed. Fir increase of carbonic acid in
the air means a deerease of oxygen, and thus the supply of oxygen
taken in by the lungs is lessened—a fact that must ecount for
much as regards the rendering harmless the waste poisons in the
system ; and, secondly, in proportion as an undue quantity of
carbonie aeid in the air enfeebles the pulse (A, Smith, 218) to
that extent it diminishes the quantity of blood seut through
the lungs, and therefore aguin inereases the quantity of poison,
remaining in the system, which would otherwise have been brought
by the blood to the lungs, and thus got rid of. One beat of the
heart (say, equalling 3 oz of blood) less per minute means “a
diminished circulation of many gallons of blood per day,” and
this means a large retention of poison in the system.® Thus,
whatever may be the direct mischief caused by an excess of
carbonie acid in the air, at all events it increases the mischief of
the waste poisons in the body, by lessening the supply of oxygen,
both as regards the amount of blood driven through the lungs
(the circulation being enfeebled) and as regards the actual
proportion of oxygen in the air that is being breathed,—the pro-
portion of oxygen in the air being proportionately diminished by
the increased carbonic acid. We might add that any diminution
of oxygen in the air of a room probably still further diminishes

* Om the other hand some allowsance muost be made for quickened res

rafion. But does quickened respivation persist where the increase of
carbonic ncid is only slight ¥ We want obscrvations on this point.
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BAD AIR AXD BAD HEALTI,

GLOSSARY OF TERM USED.

Alimertary tract : The food-tube of the body with its o xpansion (the stomach,
employed for the re eption of food and the earlier preparations which the
food undergoes for becoming hlood.

Afkaloids: Bubstances resembling alkalis, .._.”_a.__m
meids to form salts, They have a soapy feel alkaloids
were supposed to be only vegetable products; they are now known also
to be animal products.  They are often in both cases poisonous.
Anwuia: A defect in the quality of the Wood ; & defic
corpuscles.”
Avterinl bood: Blood
iving up carbonic a
A difficulty in bres :_._._:.. ** oceurring in paroxysms,'
sion, comprising in itself many subdivisions of buct
tter word is the wider torm.
1 in text, see p. 15
of the two lar ir tuk
] aroe 10re or

mes from tho lungs after receivin

(bronchi) leading into
1 with mucus or some kind of
lungs.”” The inflam-
nil into the lungs.

sociated with, and generally
tubes (bronchi) leading into
ronchi help to fill up th

s which

ywing upon, inflammation of the large air
» lungs. he inflammatory products of the

colls of the lung

fol
k

or bug, which is formed by the outer skin and
tood vessels which
X bitween and conn
ke the bleod fr Ehi
heart {(veins),

A heavy |
Lt

v part of the body
syate

ne and destroys
amp. 1t is produced by

down of waste matters in the

Tl
pid and stagmating, and corta
tondeney to pass throngh the walls
: (Phthysis
VS8
inds of growths
Bl

., denotes fulness, the
nis having an

renerally applicd to lung-consumpl

on. 1k

in which the lung may e consolidated or filled up * by

rxudatio
sacls in the lungs)
(dunin),
nd leaving & mere

wtters from the
d by eavities "'
cavitios in extrome cases e ating
mpty bag.

iffecting a large number of
d with the respiratory apparatus.

4

in the h
Liphtheria i A contngions disease in which an exudation of bad charscter is
oured out on various parts of the back of the mouth, the wi d-pipe, &
encrally forming a false m
Enterie forer i Another name for typl
Fryipelas : An inflanmation, the products of which
inflammation to other parts. Often affocts the skin.

i convey the same
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72 BAD ATR AXD BAD HEALTH.

Flague : A fover accompanied by inflammation of the lymphatic (which )
glands, and of & tissue below the skin. Onee extended over all Europe.

Praeswmonin : An inflimmation of the lung in which certain elements of the
blood pass from the tiny blood-vessels and fill the air-cells of the lungs.

Puerpeval : Connocted with child-bearing.

Palinonary : Connected with the lungs.

Pus: A prodoct of ammation,” Certain contents of the blood-vessels
escape from the vessels, and, in combinstion with the white cells of the
blood form pus.

FPutrefaction : A decomposition of animal or vegetable matter, by the growth
or uction of extremely minute plants, called bac v and found in earth,
wir, and water. Frecxing arrests the growth of these minute plants.

Relapsing ferer: Or hunger fever. It was first distinguished this century
from typhus and typhoid fevers, with which it has much in common.
It specially attacks the underfed. Ts very contagious, and has o
tendency to return (relapsing) *‘an indefinite number of times' after
short intervals.

Seplie : Conpected with putrefaction.

A comstitutional discase in which the glands develop in the later

4 g white soft cheesy matter mixed with a thick pus.”

Spasimedic croup: Croup is an affection of the air-tube (trachea) and the upper
part of it (larynx) which has the vocal chords. This tube takes air from
the month down towards tho lungs. A false membrane iz apt to be formed
on the affected part. spasms affect the aperture which exists botween
the cartilages placed neross the top of this air-t

Spleen: An organ in the of the body ; has mo dnct (canal) of its
own like ::_mm......._..“ manufactures no juice. [s believed to punify the blood,
arresting and destroying old worn-out blood-corpuscles.

Traet : Used to denote part or Tegion,

Trismns : A form of lock-jaw in infants.

Tuberele : A growth in eertain tissues, the product of a specific bacillus. It
is found in many different parts of the human system; but when only
found in one part, or localised, it is generally in the lung; i
as only to be visible microscopically: after a certain growth it formsa
nodule or lump of diseased matter.

Typheoid : A *° continued *' r, i.e., not placed amongst those fovers which
have intermissions or those classed as eruptive. Marked by rose-coloured
rash and ulcers in the intestir

Typhus: A * Continued ™ feve
“*cerebral (brain) depression,
crowding.

Urea : Ta one important form of the waste which is always going on in human
tissues, It is that part of the waste which contains nitrogen and which is
removed from the blood by the filtering action of the kidneys. It is a
solid, but dissolves readily in water. It is probably formed in the liver
from antecedent forms of waste which are changed into simpler forms
of waste.

Zymotie fevers: Generally E.:—urwﬁ— now to denote certain fevers which are
communicated ‘‘ by matter derived from the human body (as in small
pox), or from the earth (as in ague).”" The term at one time covered
other diseascs which in some points resemble the process of fermentation

(pumé Gr. ferment).

see Typhoid). Marked by great prostration,
and dusky rash. Generally caused by over-

[ muncume enean, nownn,
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| T4 BAD AIR AND BAD HEALTH.

Mr. R. Thorne Thorne, M.D., C.B., write

“ 1 am much obliged to you for a copy of your interesting artiele.
If, as you suggest, it may contain * heresies,’ T can only say that you
have contrived to mask them under a great array of facts and sound
truth. You will _u.;.fd_: the E.LQ.._.H_ that I approached the same
y:r_,:n in 1801, o as e riim one disease at least the imperative
importance of _: :_: ina moving air and under circumstances admit-
ting of abundance of light.”

Granville, M.DD,

ir bad in itself, and has its badne ngaTa-
pedium for the dissemination of other bad
the moment, particularly
ol © i No one who has worked much
riology can fail to have been struck with the absur-
._._.,.__ th on.' 1 do not d ny that i
to space you may hit something ; but when it
of any ordi is really a

Mr. Mortime: writes :—
+ % Bad air
vate r
thin

> “had things " of which I am,

embered that :__:Juu
ol medinm throug
ing nearly all of the known dis
set any high value upon the precautionary
. The name of the enemy is Legion, and the
__:___. from the most vigorous and sustained fire we can
a3 of _::_: is very small. To illustrate
, let me tell you a laboratory
tly .:.: wrested in an endeavour
-.u% S0me Ssuccess ._. T_..-_...:—._L to .-__h__.l... :—-—L:un-l—..—
with papai nbination for the cure of
cancer. 1 have since m to believe that the post hec was
not the propter hoe of the particular hoe T was then thinking about;
but that is a digression. In the course of my search for the so-called
papain bacillas—which I now believe to be an alter ego of the bacillus
subtilis—I boiled an infusion of papain and thereby killed off the
parent hacilli, but behold in thi virs I had a new Crop even
vigorous than the first. Thi s repeated more than three
same result ; and finally I succeeded in staining the
lue and kept them alive under my microscope for six
weeks. Now if three boilings only issue in the production of a crop
of bacilli so vigorous and light-hearted as to live six weeks under the
ignomony of __..:_a mr—::.n_ blue, what sort of success are we likely to
get in the extermination of a _5_.»_‘_. race of disease disseminators by
g arbolic acid any other noxious material
r midst I Simply as Voltaire said about the interchange of
ideas between speakers of the Basque tongue—*° Mais je n'en crois rien.’
The only possible method of dealing effectively with the germs of

_.r e
highly
i capal
Crowils, 1t

. the whole of which bacilli and

ses exist

wefore
to discover .:.._. renson w _:.

1 a certain ¢

administ
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BAD ATR

AND BAD HEALTH.

should like, however, to make a few remarks on you
62-69) with regard to the
liseussed in your paper.
We do not wish to throw any doubt on the existence of traces of
volatile organic matter in normal xl air ; bt so far o could
btain evidence nie t act poison,  Qur
xperiments stron support the that the ill effects of
breathi ir very nghly vitinted by respiration are due to excess of
d and deficiency of oxygen, and to no additional volatile
Moreover these effects are only produced by air vitiated to a
linary rooms. We lay

criticisms (pp

of on ments on the questions

5 W

CY

er extent
m the experiments on animals, inasmuch as it was
them far more thorough and prolonged ohserva-

::_wl.._.;::m.,n___..:_:.u:.._:_:m_:_:__.-_._.__.ﬁ.:._.
iated air may be due to a numhber
tion of air by the products o
haw .._:____..?_xn 1, ___....,1..... infection

need by evil-
originate from the lungs or air-
more than a small part of the unpleasant
b i ¥ due to want

eSS

smelling air.

1o

passages ; nor,

A

nid smell is chie

of cles cases be far more effectually prevented
by ine of persons and rooms, than by increased
wilation.
“One of the imes of our investigations was thus

el

& more to €

liness, by which we
1 not the mere

th ¥ } of dirt,

BLENCE |

an _.::rk—.__.nm-:-_—

evider s the or non-existence of a
volatile organic xpired . We are inclined to think
that there were Ly in the xperiments (e.g., tihe ..___:..,._..A—

at p. 18) which
1is point has

site result from our own, but

i

werations as recards the letber

good enough to send us, asking him at

We wish to submit 10 oo
which Dir. Haldane |

the &

ime .__:r-_ 101 —_ _.__..-“—__1| :.—Ln.u— are .-w— 4._:. .f.mw.c.

) BXCUSe
order d explanations ms, for the sake of those readers who are
only to give a small amount of ti to these subjects.

H.__. We believe that the linary circomstances, familiar to all
of us, of unventilated roc eannot at present be satisfactorily
explained on the theory that the organic emanations are of small
importanc We believe we are corveet in stating that a shut-up
rzt.n._._c_:u whera all attention is _....i__._ to cleanliness, both as _A..m-np.._.mm

the person using it, and the room itself, is disagreeable and offensive
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T8 BAD AIR AND BAD HEALTH.

the breath varies considerably ; that in certain cases it is as low as
half the total ammonia found in health ; in other eases of kidney
disease it vises largely, being, in the cases he examined, in one case
double, in another e more than double the healthy average, —which
healthy average he puts at 0-2 gramme, or 3 grains in twenty-
four hours ; that i 1 healthy persons the amount of free ammonia in
the breath varies considerably, but that, as regards the total ammonia,
there was *a remarkable uniformity;” and that the air of a railway
carriage which was shut up _”....d..ﬁ.__. ...—.:._::n._._Ew for fifteen minut
with eight persons in it, was “strongly charged both with ammonia
and organic matter” He adds the important remark that although
ains or 0.2 gramme of ammonia may seem a small ;.c_:_—.___._, in
twenty-four hours, “when it is remembered that the most impure
water (examined by Wanklyn and Chapman) only contained 0.03 of
wic matter per litre, it will be allowed that there is ample quantity
to permit :H putrefaction, and to foster the growth of the germs of
me puts the moisture of the breath as yielding about
er in the twenty-four hours. As 10 oz eq als | :_q a litre,
we should have in the worst drinking water 0.03 gramme of organic
matter in one litre ; the water of the human & th 0.2 gramme in
of a lity It is ‘er, on this important question to keep
back no fact, whatever may be the theory which it seems to favour.
M. T. Lemaire (Comptes Rendus, Oct. 14th, 18 asserts that the
m_z._._...m:.:.q 1 that takes T__F.G in water that results from the T..T:Z:
is not in consequence of organic matter, but depends upon the de-
velopment of fnfuscires coming from the surrounding air, and from
the mouth (le depdt qui s'est formé . . . tient an developpement
d'infusoires provenant de ambiant et de la boucl e). He states
that if :_.._ 1th cleansed first by water and tartaric
acid (2 p.c.) and then by pure water, and then air is breathed in through
the n the breath n_.__: is breathed out th :....HH_ the mouth from :.E
lungs (eare being taken to avoid any saliva) will not putrefy, if kept in
a bottle with per.  For reasons given above we hardly think

10 oz. of w

_u.::_

1
that statement will stand. There are several questions to ask, and
several things to take into consideration as regards such an experiment, |

in. Wiederhold

Lossen estimates a much smaller quantity,
found chlorides of sodinm and amm inm, uric acid, and urates of soda
and ammonia. ( arpenter goes on to —_..:_:ﬁ out that when tainted breath
cannot be referved to de yed teeth, uleerations in the air passages,
d ed lung , it must It E oy the fesrbiaan af odorous
matter . . from the pulmonary sur He also says that “some vola-
tile organic compounds, which communicate an odour to the breath, are
also eliminated by the lungs.” On the other hand {see note p. 383)
he states that Bachl —unlike other ob was unable to find any
traces of amMonia excreted by the lu whilst. Schenck states




APV DIURSIO DU T, 4 _:q_._q _.:._.1?__ L UDIM are ey saagpnn
amueio appegasind o iodoad safawp apquapisucs u suruod (aw
aadxa) 91, sdve saxae] S0 Jossajong | Apoq uRmmI 8 Jo asnyod
SIYEOA a1 10 _d AOUEAT-TION -:m— (45 ] .-S_._ —.H_ 10 5% _..__._:.__u .;.__.q_ r .u.: u....r_.n_.uaHu.“
oer “11) uoE ag (A9g] ‘1 00 snpusyy ssydwon) | e
[(Eiadan puw puu mgw pang Laopeardsaad oy wr
.u.r___ ”_____ .{..ﬂ.__._.J" -__m_r. I _:_.‘u .:.,__ ‘:_._ ut ..-—.m_uc O Z—ua__— N R :-ﬁﬁH
Wt (10g) sdes ay pue ! ..__..__‘.7.:_“_”_._:.:._. AqSuy prog ey ayum
03 quaryns 4313 JOJIVUL DIURSI0 3O SUIME a0 noqe proid
| H..._.— mu.?.bn_.-_i—_..-.._ _.rm_.___ _=_._ .—:
YUBIT 1B (0l81 CE "q¢ LR
_ﬂ_.__ —___: 3eany u__ n_: u.:— E._",_::-ﬁ .H_._ JdEem ..__._—.m_.m.m Li]
E1ERES Y I g | _:_:.,.r_z:z_..___ &) XOg] smipRmaon) e (xxx
suostod Apyeay Jo sSun| woay sanoy anoj-£juasg
1STI0D ., 1____.. o __l__ ..w:.___:.

TR

¥jEgE

0., Jdad

arg U
o

0 :.L:./_ i
dod | pougxe

I @I0U 38K uosdwory, stmarp 1pg] ur o Praog
08 ULIRM ¥ UL DU01) BUIDS J0J SPISE 308 0] 1a)nm

13 puw a9y 10a13 aardxe am It s m AUy
1 mssegod jo Huam Lin wip puw ‘proe omnydins

puw s3un| a1y mody sinodva smuedio puw ‘siapum
suoo ‘muemonawd st 41 Jo 9wos ang ‘usouy
= 5 i =]

A0 _:_._ IO 2anyvm .___.u_ ; % ..__‘_:_.Hn___m m.._.u
i JA0] _ ._.H_ H __.a.ti n

=
i

0y saambaa
0] 20Uy . INJILImy
| I a4 U8B MURSI0 ) 1AM
jou st Uy ‘ssmopuin ary sumado L£g jo pa :._..:. Aqewa s pue
SHSTIP (prow JIIOQIea) & 0 0 9y 8[I Ay I[e] 0) SnoLIMaEp
aTumAle  Jo Larquenb » W pappm g
180} SIQY OF, 5 g |, f SI8AdOS
g jou sw pawabagumoasgy g poquiosap
.:...:.u.._ﬁ__.y. .._: ,— ] .r_..,_ K] _—,_.._ “.T._u._ .f»_—,—
ap .,._.;d._ﬁ..._._ 9] SANOT| JNOJ-AJuam) Ul surwss

T gadl

-andn L ndaas

91 30 pa 3

ng ‘Surg 0] sadaypw

pun

MG Xa 51

y detpo Lq |
uw Jo siuny

a1y

poojq 813 moay pas
mudxa oy w punog st wwomme 3o Huuenb ems Liea

G- 1
oo ajwgs Loy, sSun] ayg ur go uweard seam 91 Jo qawd e
Jul) pomnsse,, puw i PAUNOIIE SELMIAII0 96 JOU PINOD poa] a3
1 Uayul Uaioajmu Syl [|v Jey) punoy uafeg | c(jesoy) puw jnuuseny)
ate :_;z.u 0] pappe St ot - o ._r.”_mz nh ELE _:. AISSAONGS

(| UE DITESI0 10 sl

UY 5 (C[E) MmE 5 138 puR Sopuw] e,
15 oy £g poumpdxa

anm 30 L300
.u_— Jo ;._ ..;u _._fm.s m-r.w.:_..ﬂ_.-:.._..- s
IPNS BEOUF JO [IEALG ST UL KT GOUVIS|NS IUNRIO
.. & s0alo aayo
puw sopuas perpaanda ,, awadag a3 3o anodea snoanbe ayy w Ajpeadoos
-0a0Im punod ([1) emosuwy c(¥auagos) Luo uorpenndsad A ___:::.T:_
ut Apusavdde ang (Loygr) vonendsad jo sseooud a3 ur pajaioxe o8|
W RUOWNIE 0 Seswd] ,, @ sus uuvuuel] Sid-weumd puw Guqouw
Fop jo sRun| eyy woay pajaiaxe s vinomure Jo £gnuvnb [pews v qugy

YOI a SESU[T W Pajaiax

1

a% ..1_.__ :_.__.__ _u_._n_h .

Smag aot

..“n_ junoue angy .—.._ :,_ —_ QTG ._—.—ZA- .u_.____n.w ___.:HC_M n_u.._._\_ m—n:“

AVAH aya axv HIV avi




BAD

i AND BAD

EALTH.

given off by the skin and lungs varies with the individual and his
state of health. Tt consists partly of vapour and partly of suspended
matters (epithelial and fatty debris) ; it is nitrogenous and oxidisable,

It

and very rapidly putrefies
ances, such as wool, feat.

also absorbed by hygroseopie sub-
nd moist paper, and is noticeable by
ell, &e.”  Speaking of bre wthing and transpiring, Galton says (41):
There is an evolution of ammonia and organic matter. A consider-
ble amount of suspended matter is set free, consisting of epithelium,
nd molecular and cellular atter, in a more or less active condition
of putrefaction. . . The amount of organic has heen
variously estimated but there are hardly any trustworthy experiments
record. .  As al 1 this atter is highly
isonous.” D wnie matter given
by urately determined. Tt
1is but slowly oxidised. Tt is believed to
may be said to ha wut a room like clonds of
o-smoke, and, like tobacco ', the odour is difficult to be got
f [in text “ off misprint 1], even after f ventilation has been

:ns sulphurie acid, and discolorises solutions of
te.  When drawn throug

ganiec

wly mentione

Wilson writes (96) :

ungs and skin) has neve
has a very foetid smell

tassium per
1t very offensi
bination w
I

1 pure water it renders
ly nitrogenous, and probably in
hygroseopi baorh it most
dily, Tt promotes the growth of micro-organisms, and milk. me £
or other food exposed to it he i ainted.” He quotes
Angus Smith, who records 148-4 of ammonin (free and

1 -

h wat Ly substa

albumenoid) bedroom per 1,000,000 cubic feet. Pro-
fessor € (p. 15) attributes the ill effec of unventilated rooms
to  foul, organic matter ” that we expire. Dr.

Carpenter Fax, 310) speaks of : * septic matters given

off from the pulmonary membrane, v nifest in some diseases to
I . 0 A !
In addition to these statements, it may be well

call & few facts, which are evidence of the excreting function of

VI

sense of smell.

lungs as wils organic matters, and therefore when placed side
by side with the facts just recorded strengthen the view that the
of respiration does not consist exclusive.y of exy irhomni

and inspir

oxygen. Uarpenter (383) points out how
hol, and other odorous substan
nd he also refers to the

there is dig

© creted from
pid way in which the breath
nd the blood is

Yy De e

tion  trouble
affected by some mal-assimilated matter. In the same way pl osphorus

may be exereted by the lungs ; th of excessive drinkers

ill says: “I have

lso the bre

4 =
of ‘aleohol may be luminous. )
tasted it (iodin 2} in the mouth on its local .m_u_u_u._....._ﬁwsz
to the knees " (H. 72 ; and in another passage (369) : « Many agents,
pecially the liliacew, are found in the breath after being taken by
the mouth ; they are thus partly given off by the bronchial membrane Ty
and we have Professor Beale's statement that a bad smell which has
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BAD AIR

AND BAD HEA

by human exhalations as they are favoured by the air from sewers or
other foul plac Carpenter (394) writes impressively: “It is
impossible . . . to hesitate for o moment in the conelusion, that
the fatality of epidemies is almost invariably in precise proportion to
the degree in which an impure atmosphere loaded with putrescent
minsmata may afford a nidus wherein a zymotic poison undergoes a
marked increase in ;5.:__:._. and inte sity, the putrescent exhalations
from th s and skin of the living subject being at least as effectual
in furnishing such a * :,_:,.w_ as are the emanations from fecal dis
charges or other decomposing matters, &e.” If this line of .Cru.u_..:
is to be rejected, we must then fall back upon the supposi c_.. E_:.-ﬁ.
this favo of infectious diseases in overcrowded dwellings is due
either to slight increase of carbonie acid, o slight dec m..,&oH oxygen,
or to a general want of cleanliness. planations be _...-0#5.._
upon as suffic
So also with ___:_ skin: In to what is generally stated in
the text-books a ards th ianations from the
there is much evidence to shew the high capacity of the skin to
1.:1 most active exersting functions ﬁ_ﬁ I NBcessary., A few
Il as regards the notmal func The sweat, con-

i says Pr M. Foster (695) is excreted _u.v. two
d the sw nds, the sebaceous
_.ﬁ::n g H.:. 5 and H.;.L.__. acids ¥ and as it appears “ some form
s of proteids ;" “we have m to think that the sweat-glands
rete in sr ity som s of fat and especially volatile fatty
( gnificant as regards

any L__ stance like varnish prevents the action of
rt to pyrexia or fever
absorption into the blood

are also s

thoge
the skin. The symptoms *seem to be due in

possibly eaused by the retention within or r
of some of the constituents of the sweat, or by the products of some
abnormal abolism, _._.E ular formation of substan in the —.:uﬂmat“_.
and in part to a dilation of the cutansous vesse (skin blood-vessels)

-this dilation resulting in great loss of heat, and affording in tself,
we think, evidence that it is the retention of poisonous substances
which is producing the mischief,—the flow of blood to the surface
being the natural remedial effort to get rid of the poisons by the action
of the skin as well as to divert them from the internal organs. Car-
penter (490) says of perspiration : * The acidity often abserved appears
to be due to decomposition and to the presence of certain volatile
acids, &e.” Amongst the constant constituents are fat, ur and
various volatile fatty acids. These are products of excretion, being
separated from the blood by the sweat glands .:a must be distin-
guished from what simply transudes from any In disense,
albumin, uric acid, biliary colouring matter, _:=_ ,....—ﬂm..:_w acids and
other substances which have been taken with the food, may be ex-
creted.”  So Fothergill states (H. 62) that urea is excrobed by the
1 nobt only .:;_.m_. unhealthy but also under healthy conditions ;
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B4 BAD AIR AND BAD HEALTH.

ﬁm_:::._.mm: 493), or in other words an increased excretion of the skin ;
50 in congestion of the liver it is sought to promote the action of the m_n:_.
(Fothergill, H. 149); so the ecommon connecti stween taking a chill
and upset of the liver and the evil effects of lor 2 continued east winds,
of which Fothergill gives an _::.__..yr_:: example, offer indirect evidence
a8 to the healthy condition of t maintained by the normal
excreting action of the skin, after due ance 18 made for direct
chill of the liver by insufficient clothing ; so ag
anwemia, resulting from a defiled blood-stream
of the skin® prepares the way for othe

in in some cases of

y " promoting the action
remedies (see Fothe will, H.

67) 3 and so also “in

ronchitis great iz experienced when the
skin acts :.f.____r.... In r Ting to these _A.:_;,_..,.. we  admit H_H.Z__.n.
readily Il these facts only supply indireet evidence : but they

the direction that it
reted and t

we must look for the cause of the hurtful
I saed places. §

think that we might add to these considerations the case of
affections being “so0 notoriously
othergill, 73). We
restive tronble (490), and the
, suggesting —at all events to
remedial efforts
cases the skin is being used, not without
ns for eliminating poison. “The skin
uch to do with the elimination of these

seemn to 1“:.:_ cle
ations,—to tl
skin and lunges

to organic

am it which transudes

is e

fr

cter of the air w ns live in ¢

30

f—thes

1 1tse

:____ th
u: il
those wh

elimi
iated with di

xts” in the |

art of the :__m_.
in the

ration
d lungs in typhnos,
admits of actual
in the intestine

terésting book
1413 the increase and
nes) in the blood-
g organs is at fault, [m-
8 in getting ri H of these
_._::L.

:__:._..,_f it is
their incessant
Tid even morg :n_:.n..n—.-__
b to fight the battle successfully
secret of all henlth—you must
blood with the largest and purest supplics of OXYECN,

Brown's words, th
viren of the blowsd
-in ather word
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86 BAD AIR AND BAD HEALTH.

that sewer air in some instances has had some casual relation to
zymotic disease. . . . It (sewer air) may contain some highly poisonous
chemical substance, possibly of an alkaloidal nuture, which, though
present in but minute quantities may, nevertheless, produce in con-
Jjunction with the large excess of carbonic acid, a profound effect upon
the general vitality.” As regards all the effects upon the human system
of air laden with putrid emanations, it is unne ssary to refer
to the large amount of evidenes accumulated on the subject.
For a special reason, however, we quote one passage. Sir
J. Bimon writes (1. 457): “The mucus membrane of the
intestinal canal seems peculiarly to bear the stress of all accidental

put ridities which enter the blood,” —and he goes on to point out how
diarrheea 18 “the unive "of t septic ferment which has
onee found its way into the . We quote the passage because we

of the intestinal canal is the exact analogue of,
3 the poisoning of the mucus membrane of the
throat, which takes place in a “cold,”—the cold being caused in so similar
a manner. In each case the septic ferment is breathed into the blood,
i in separated from the blood in the tract that is most suitable for
4 elimination, ecausing considerable disturbance and suffering in the
, but relieving the system from grave dangers by its separa-
tion from the blood.

The case of n sther example of a subtle
on that, cannot be determined. Parkes writes:  The
most important organic impurity in the air is malaria,”—and Aitken,
qu r th (vol. 1., 420), says “no POTSOTONE principle has yet been
chemically demonstrated in the air of malarial regions. But many
other acknowledged disease-poisons are in a similar predicament as to
visible proofs of their substantial existence.” . . . . . *Bat, al hough
no one has seen malarious spores, there is evidence of some subtle in-
visible imponderable element—the product of the d omposition and
n_m_n —-'. of .r....uun.-..n.i_h,_nk matter ::__H.. Ci un._:.: .D_ui—ﬂ_—o-_.z Avm _um_n-.ﬂ u.r—..—ﬂw
moisture ’ ;—and again : * whose presence (i.e., of the malarial poison)
is solely detected by its action on the human body.” He adds: “The
human system is the only field for the action of this specific poison” ;
a statement whieh, though it would be denied by Professors Crudeli
and Klebs, suggests suspicion, in the case of these very subtle poisons,
as regards the conclusions drawn from experiments made upon
animals. On the subject of malaria, Watson, writing at an earlier
dute, says (1., T68): “The effluvia . . . . are probably gaseous . . . .
But they are imperceptible to any of our senses ; of their physical or
chemical qualities we really know nothing”; and Dr. W. Maclean
(Quain’s Dict.) writes : “ Chemists have not been able to demonstrate
the presence of a malarin—a fever-generating agent—in the air of
marshes, any more than they have been able so to do in other places
where the same fevers prevail” He then goes on to describe the re-

searches made into the bacillus malaria. On this point Dr. Cornelius Fox

!_u..

_.m m—m_. seems to «
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BAD AIR AND BAD HEALTH.

of 100 practitioners o mere statement of the t xt-hooks,
ich th i rils which

miclusion
ild have
Docs not the ques-
it is from ordinary

* ordinary medical

It may be well before concluding to restate the case quite ghortly
an Dr. Haldane admits an Organic
SENSE O iv the strong and
gical j bability is
t rid of would be hurtful,

1 evidence ¢

excretion ; (3) the physi
F.:_n._.__.

e of thi

g that any excre

ML e

=

introduced into the system, from which :
(4) slight increases of carbonic acid and zht decreases of oxygen in
the air, and want of personal cleanliness, do not nt to

ir the or the remote eff

QIS

—such as i of the con
lessness of sli acid in the air,
products of human respiration ; (6) the

e from the

bload

to a very
point

Iy exe

1 upon the blood ; (T) the un-
the lari poison and the
: of t ature of certain

virulent
their

em except by

ks referred to (wi d in text) which are not
ded in former list. The abbreviated form is placed in brackets.
I, * Fraeti-

B 3

ADDITION TO GLOSSARY OF TERM

Ammonia a colonr
and hydrogen. In i
of (1) as free, and (2
ammonia found. Free ammor

we Tesnlting fre
ater the ammon

:.:_::_;.._._:7.@.._.
ch is found, is spoks
rether making the total

g the water with an

produced o
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BAD AIR AND BAD HEAL

(1) To communicate with persons responsible for churches, concert-
rooms, theatres, public halls, hotels, &c., as regards the means of
ying of the building by the free
ion of air during the time that it was not in use :
al arrangements with hotel r..m_._.:.. (2) fo the use of a
room, where a window could be continually open ;
(b) for taking meals under eltered verandah ; (c) for a.:n:._:f_
exposing the bedding of special bed-rooms to the air, and for regular
cleansing from time to time of the bedding in use :

{3) To induce some of those who are in the habit of entertaini g to
give dinners, dances, parties, house-concerts, in rooms permitting the
free and abundant admission of air, with such adaptations of dress as
are found convenient, and with simple efficient arran ents to
prevent any person from being hur fully affected by cold air Llowing
upon them® ;

Any :_3:__:;. of the committee, or of the soe ¥, might underwrite
the names of I will und ke this kind of work, as
belief in their :._..L”_::._.._ ani those persons who con-
A or B or O's work :._..:_F_. meet tog nd arrange
selves and with A, B, or
A, B, or C, would ..:. on h sponsibility, and
I ity of the SBociety or of his special up of
unless it were so specially arrang
wre afraid that we both of us are too pied personall
take any part in the directi but we would rece names
persons who are ge y favourable to the idea of creating a
ghilling ty for these objects, and the names also of those who
would undertake work for the society, and if the names of intending
members were sufficient we would eall the members together.

H W, A H.

ventilation provided, and the pu

admis

TE0ns

tributed tov
hetween the
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Address : Hanorn Wa Yorkshire Coll., Leeds.
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.e::E is necessary on E__.:..:, of :5.3

_..E, all such m.__:Tr,
of wraps, just as

in the open
1 o fresh-air dining
or in the s For dancing—
Id be the loose casy flannel dress
ballr o L?Z, c- men and

room, or at a fres
both _..:n men amn
:_.: i

pe rverse skill in ¢ evising the wrong thing conld handly improve,
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BAD AIR AND BAD HEALTH.

blood-stream, because the overworked liver or kidney is no longer able
to fulfil its function of purifying the stream, and impurities aceumulate
whilst the pu "_..f._.:..u organ itself becomes less and less efficient.  Other
excesses lower nerve power ; and the loss of nerve power results in the
accumulation of poisons in the syst all the eliminating and
purifyin, ans do their work 1 effectually.

A few last words should be said on the su iject of infection, What-
BVer ._:::._:.:.u. I f
certain  disea

1

animals or men as regards
reaking
the purity of
t the growth
m within the individual,
ieultural Oy tions, the soil
v introduced. This
or tissues are unduly
minating organs are not
s, 08 those contained
umulated from any source.
1 n the impure
Without eivine in this
may be divided, we may
t results attained by
s the draining, or cleansing of
re wator __._,. pur ter, the ventilation
whi

xist in special
in

[

this inst )y
be in a fit state fo

alle condition exist

1 with

impurities,
ally, w
u.__TF

on this
\

substane

he evidence

_a._..n._u... u

state of the blood,
tract all the heads into wh

call attention to some of

s

__:_:._:..__:_.:»z
: ed to be

reater intensity of
e the conditions are insani-
; (3)
condition of
» that infectious disease
» person attacked,—thus,

tinuously prepared for diseasze ;

'ge tracts as tl

often __.___"m
for exampl

5 4 previ
Drr,

..___._._w_.

horne has pointed out that diphtheria seems to

of the part attacked ; thus the stomach
|

ditio

require
in a he
s0me Ie
health ;
when the war
of infections di
favourabl

wlera bacillus (see page 26) ; thus
ngerous during times of lowered
attended patients eseaped typhus
1; (4)the almost certai anee
! plants, animals, and men, when the
conditions have existed for a certain time, and when at
e accident, the stray germ is introduced ; (3) the far
1 er immunity from disease in wild plants and wild animals, a
compared with domesticated animals and cultivated plants, owing to
the high rates of health after in the wild plants and animals.

Wa have eollected o certain amount of evidence on these and similar
points, which we hope later to publish, and we believe that the

5 wenre

RS

*Mercly a few examples an

riven here under some of the heads.
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BAD AIE AND BAD HEALTH.

A PP EN T TR

page

devour

these ..___i_r:no W :: is
nnfavorable to tl i g 1 ¢ actually devouring the
“:"nu__:_l.

ERRAT UM.

On p. 18 (Note), instead of * assigning a bacterial origin to
cancer,” read “ assigning a microbe origin,” &o.
On p. 58, instead of ** Appendixs

;" read “ Appendix A"

On p 88, last line, for “ produced " read *liberated.”

BY THE SAME AUTHOR:

Sacrifice of Education to Examination : A collection of letters

intures, price 1/6; in eloth, 2/-;

v 3 oand 20, South

e : 14, Heorietta Strect, Covent Garden, Lond
argh.

BY THE SAME AUTHOR :

_.L__— ;.wu._.—.‘u
new ¢

‘A Politician in trouble about his soul,"
, altered and revised; Under the Voke of ﬁun
WE;G_‘EHNW. rej d from the h__._.:.::________.__.n,\___ Review ;  Articles
and Letters, collected ; Voluntary State Leaflets, collected;
The do.:nnmdﬁwn.m nwnnnw_m_.n The <¢_==E§mmm Creed,
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06 FREE LI
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@

may |
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ch terms as they
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any moral
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by fore

* owners of
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such things
things as are
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98 FREE LIFE.

what the socinlistic state, or semi-socialistic, or demi-semi-socialistic, state may
have to offer him. Tt is all hidden in the region of uncertainty and uﬂ.v_.nﬂi_..ﬂlw
it defles calenlation and preeision ; it depends upon the blind struggles of parties
with their varying suecess ; it is independent of growth and evolution. A rush
of vague expectations may create state socialism to-day ; a rush of disappointments
out of existence to-morrow. From the point of view of material

HIAY SWEep

t the human race requires is stability and certainty as regands the
ions under which it iz to apply its labour, and as regands the owner-
resnlt from its labonr,—not abrupt changes, affecting

prosperity, wi

general cond
ship of the
Iabour and property, m

he world according
to very ernde and med cting rights, only by
refusing the temptat tu wte fancy al states by force, can there be peace-
I growth and development are the only
ding out artificial states of
servios

powerful central mac

ful growth and development,
road to better th i
society till the end of ti
o
alter the laws «

1tral machine, but his onl
-systems,  He cannot
wrived of their own judgment and
purposes. No civiliza-
but only from free

ty will be to d

worthless for all gn
from compelled uni
man *

iom b
tiom of a hig
units, There is

frecdo

to pursne every path, except
sdom limited only by

instinct of pr

wnd on othe
» whatever except to rale out force and
d of

one path of n by f

& « for no

freedom ; force emp

elem 1"s dealings with each

other.

i, Broomfield Road
Speclmen copy am

Order Free Life from Messrs, Marlboroug
Heaton Moor, Stockport @ or My, Aubero
Liteerty papers sent f  Apply @ Mr.

..,._.._.__q:.::u...,:_......w__.. 1.5_5
prbert, Old House, Ringwood.
pson or Mr. Herbert.

s

ANTI-COMPULSORY TAXATION LEAGUE.
1d.

Yearly Subscriptio e8 to Mr. Auberon Herbert or Mr. Simpson. Papers sent gratis,

terom Herbert will be glad to write to those who are intercsted ; and very gratefnl to
who will d r and b
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