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PREFACE

HIS book is an attempt to supply in small compass
the knowledge that is essential for the keeping

of the “ Home Life (Personal and Domestic) in Order.”
It falls, therefore, naturally into two divisions: first,
the Life or the Personal; and secondly, the Home or
the Domestic.

This manual is rendered necessary by the neglect
of these important subjects in our school teaching. I
consider that a sound knowledge of the elements of
hygiene as it affects our own welfare, and that of the
children, servants, and house, ought to be given to every

woman in this country before it can be said her educa

tion is complete, and (if a personal allusion may be
permitted) I would say that, having laboured for this

end for twenty years, I have induced, with the aid of the
National Health and other Societies, the Universities of

Oxford and Cambridge to include the subject of hygiene
in their examination for women ; so that the matter is

not now so utterly neglected as it was some years ago.
Nevertheless the need of sound knowledge to-day is

still overwhelming, and I am certain that the lives of
vii
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thousands of infants and children, besides the welfare of
many a home, would be insured were the simple teaching

on hygiene here given, known and practised.

I trust the style will not be thought too elementary.
The ignorance of many is still so absolute, that I must
ask those who have a little knowledge to bear with the

simplicity of the style for their sake.
This gives the book, too, an advantage as a manual

for older children after leaving school, for whom it is

well adapted, as all technicalities and medical details

have been omitted, and only those matters dealt with
that are of practical use in keeping the Home Life in
Order.

It must be remembered, too, by physiologists that
the drawings I have made are largely diagrammatic,
as my chief aim has been to give a clear idea of the

structures.

I hope that the importance of the subject of this book
will outweigh any defects in construction, and ensure
for it a wide circulation and a careful study.

A. T. SCHOFIELD, M.D.
19, HARLEY STREET, W.
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PART I

THE INDIVIDUAL, OR PERSONAL
HYGIENE





CHAPTER I

THE JOURNEY OF LIFE

HE object of the first part of this Manual is to
describe with brevity the general construction and

working of the human body in health and disease.
This is not a work on Anatomy or Physiology, but is
an attempt to describe such of their leading facts as
are of practical value to non-medical readers. While,
therefore, on the one hand many details will be omitted
and some vital processes left undescribed, on the other
hand numerous facts of real importance or great interest
not commonly found in such a brief treatise will be
given, with the view of placing before the reader that
information that shall help him to keep the “Home
Life in Order.”
It is hoped that this book may be of some assistance
in promoting the great object of the writer, that personal
and domestic hygiene should form an integral part of
the education of every one. Special care is taken not
to trench on the ground covered by a previous work,
“Nerves in Order,” so that the two may be read
together; and with this view those subjects treated of
fully there are passed over lightly here.
The plan adopted in this first part is to consider the
body in health in all its leading physiological details,

3



4 THE HOME LIFE IN ORDER

and then to take up the most important points con
nected with ill-health as far as these can be profitably
used by the non-medical reader.
In life, then, we find no fixed condition or state, but
rather a constant oscillation to and fro due to two

opposing forces ever acting and interacting on the body,
the one being decay or the unbuilding of force, and the
other repair or the building up. From birth to the
period of greatest vigour, a period varying in individuals,
but averaging, roughly speaking, about thirty-five in
women and forty in men, the “repair” exceeds the
“decay”; at first very greatly, the difference, however,
getting less and less as the climacteric, or top of the hill,
is reached. From this point the “decay” begins to
exceed the repair, at first quite imperceptibly, but with
a gradual and steady increase, until the end is reached
in death. Before, however, more closely surveying the

journey of life, let us consider its five essentials. These
may be summed up generally as “birth, growth, and
development, decay and death.”
Birth does not at all mark the commencement of life,
but the definite beginning of separate existence from
some other existence (the mother) ; and it is an essential
of every living thing, in that it implies that all life,
without exception, is got by inheritance, and never, so
far as we know, commences de now. Before the days
of exact research the contrary was believed to be true,
and the presence of life in decaying animal and vegetable
matter was supposed to prove that life could exist
without previous life. It is needless now to show how
the progress of science proved this to be a fallacy, and
that every form of the lowest bacteria or smallest animal
did and could only spring from a parent of the same
species. The theory of spontaneous generation is
everywhere proved to be false, and where adequate care
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is taken to exclude life from animal matter, no decom
position takes place, and no living forms are found.I
Growth, strictly speaking, is confined to living beings,
but something similar takes place in the inanimate
‘world. In a crystal, for instance, or in rock-formation,
increase of size is seen from the mechanical addition of
layer after layer, the mass itself taking no part in the
process; and it continues, moreover, indefinitely. In a
living organism growth is the result of change and
increase in every part throughout the being, and this

growth has strict limits, beyond which it cannot continue.
Development is a quality that has no parallel in the
inanimate world. As growth is an increase in quantity,
so development is an increase in quality, being the

perfect adapting of means to ends, of machinery to
work through continual use. Every organ of the body,
including the brain, is thus developed by use, and
becomes not only larger, but stronger, and better
adapted for its work. An interesting illustration of
development in mental qualities is found in the Bible
in Hebrews v. 14: “Who by reason of use have their
senses exercised to discern both good and evil.”

Decay is now understood to be a constant accompani
ment of life. It used to be thought that life consisted
in a power to resist decay, and that it was only when
life ceased that decay commenced. It is now found not
only that decay is an incessant accompaniment of life
from birth, but that it is positively more aative during
life than afterwards. It is true that during life the
effects of decay are not generally obvious, as we have
seen that on the other side of the balance is the opposite
force of repair or growth which serves as a counterpoise

‘ Some recent efforts here and in America have been made to produce
living bodies de now. The success is not proved, and even if it were,
the experiments were conducted with substances of organic origin.
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to keep the body in “dynamical equilibrium”; but
when the summit of life is passed, repair gets more and
more feeble, and at last ceasing in death, leaves the

field free for the ravages of decay. Life is not, then,
a power that resists decay, but, on the contrary, is a

force that cannot be manifested witlzout it,‘ every move
ment, every look, every thought, involving the decay
and destruction of a certain amount of body-tissue.
Death is a phenomenon quite peculiar, and necessarily
so, to life, for it is obvious nothing can cease to exist
save what has lived. But it is not so much an inter
ruption of life as the final attainment of an end which
was held steadily in view from the beginning, and
towards which every act of life tended. Exactly as
every beat of an eight-day clock is a step towards the
final running down of the weight, which is definitely
arranged to take place at the end of eight days, so every
movement of the body, and every day that it exists, is
a step towards that end for which it was constructed;
every body being made exactly like a clock, to run a
definite time. Of course it may be stopped before (as a
clock with the finger) by disease or accident. In death,
repair has for ever ceased, and decay alone remains.
What special power, then, peculiar to itself, has this
life that presents such an orderly sequence of phenomena?
Consider for a moment the difference between an egg
that will hatch and produce a chicken, and thus contains
lzfe, and one that will not. At first they appear exactly
alike, and consist of the same albuminous compound.
Apart from external force, the living egg has no
advantage over the dead one; but let heat, which is a
most potent form of energy or force, be applied to each,
and it will be seen in a few days that the “life ” in the
one egg is a capacity to appropriate and use this force,
and eventually to manifest it in the production of a
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chick—which chick, in common with all other living
beings, must continue to appropriate force in the shape
of heat, light, food, &c., or the life ceases. In the other
case the same heat applied to an organic substance that

does not possess the power, or life, thus to use it simply
hastens decay and decomposition.
Life, then, is a special power inherent in the living
cell which uses external force and manifests it in special
phenomena, but it is not an energy that is self-subsisting,
being, on the contrary, wholly dependent for its existence
on the common forces of nature.
The difference between animal and vegetable life is
simple and important and may just be touched on here.
Vegetable life can appropriate force from inorganic
matter. It decomposes carbonic acid gas and ammonia
by means of a substance called chlorophyll (which is
the green colouring matter in the leaves and stalks of
plants), and then stores up the carbon and nitrogen as

force to be used hereafter. This life principally consists
in the storing of force rather than in its mam'festaz‘ion.
Animal life, on the other hand, takes these stores, and
in reducing them again to their simple elements of
carbonic acid and ammonia evolves and uses up the

force they contain. Animal life, therefore, largely
consists in the manifestation of energy.
The vegetable may be compared to a hard-working
father accumulating large stores of wealth, while the
animal rather resembles the spendthrift son who uses
it all.
Just, however, as it may be noted that large parts of
vegetables (the layers of bark, &c.) are lifeless, and yet
subject to such slow change as to resemble minerals, so
animal bodies contain many processes by which force is

stored and not expended, therein closely resembling
vegetables.
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The animal not only thus uses the force of the
vegetable world, but is absolutely dependent upon it

,

for it is not able to use force directly from the inorganic
or mineral world, but only after it has been stored and
changed by the organic or vegetable.
Having thus briefly considered the general question
of animal life, let us review its various stages in man.
We need not divide these here into more than three :—

1. Growth, or youth, from 1 to 25
2. Maturity, or manhood, from 26 to 50.

3
. Decline, or old age, from 51 to 7 5.

In the first we mount the hill of life; in the second,
traverse an apparently level table-land, though in

reality no part of life is absolutely level, or, in other
words, at no time are the forces of repair and decay
exactly balanced; and in the third, slowly descend
the hill on the other side to the level whence we
started.

The first stage is that of infancy, childhood, and
youth, and is throughout the twenty-five years a time
of growth and development. It is a time of storing
and building up rather than of using, and it is of the
utmost importance that this be recognised by all. The
human being possesses three natures in one body—the
spiritual or moral, the intellectual or mental, and the

physical or bodily. All three require during this period
abundance of wholesome food, and exercise suited to
growth rather than display. First, good spiritual and
moral food, thus enabling the being to take his right
place in the spiritual world. Next, sound mental and
intellectual food, specially adapted to enable the being
rightly to fill his destined place in the intellectual
world ; and lastly, but not leastly, but in reality first of
all, abundant food for the body, commencing with milk
and continuing with a generous mixed diet, forming a
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sound and well-developed body, fitting its happy owner
to take his due place in the physical world.
Every human being is born with certain inherent
capacities as to length of life, quality of mind and
stature of body, &c.; but abundance instead of defi
ciency of food and exercise can make a difference
of three inches in height and two stone or more in
weight in the body, and differences in like degree in
the mind.
It may be interesting here to note the rate of growth.
A child at birth is a quarter of its full weight ; at 2%, a
half; at 10, three-fourths; and at 18 to 20 the full
stature.

The second stage of life’s journey is that of maturity,
of more perfect “dynamical equilibrium,” the oppos
ing weights being now fairly evenly balanced, and of
general good health. Up to this time the man’s enemies
have chiefly been from without, now they are more from
within, “those of his own household.” All states of health,
it must ever be remembered,depend upon two things: 1st,
on the amount of exposure to injury; and 2nd, on the
power of resistance to injury. The first is under our
control, the second largely beyond it. A large majority
of the race are constructed to live from seventy to eighty
years or thereabouts, and yet in England only one in
ten ever reaches seventy-five. Most people die pre
maturely tlzrouglz needless exposure to injun'es, such as:
Infection, improper food, excessive drinking, impure
air, dirt of various kinds, exposure, accidents, unhealthy
occupations, improper clothing, &c. During the second
stage a man’s chief dangers arise from inflicting needless
injuries on himself.
Exercise, which there is now a tendency to neglect,
should be carefully kept up, not only for the body’s
sake, but as affording the best relief to an overtaxed
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brain. The best time for marriage is not less than ten
years before the summit of life’s journey, which in men
is about forty, in women about thirty-five, thus making
the best age for wedlock not later than thirty and
twenty-five respectively.
At forty and after, great attention should be paid to
maintaining the same body weight, any great increase
or decrease being dangerous. Exercise and diet can do
this to some extent, for exercise till a man perspires
decreases weight ; if only till he is warmed, it increases
it.

At this period the brain is at its strongest, and can be
freely worked.
We now reach the decline of life. In this third stage
the intellect may for some time remain remarkably clear
and bright, but the body always gets feebler. At this
period there must be no over-eating, which is more

dangerous now than ever. There must be no careless
exposure to cold or wet, and the body should be always

kept warm, artificially if need be. The life should
contain varied interest, without undue excitement or

worry. The body in this stage returns to more of a
vegetable existence, very little energy being manifested
towards its close, save that needed to maintain life.

At last the end is reached, and a natural death, in
contrast to a violent death, closes the scene. A natural
death is the running down of the clock; a violent
death is the premature stopping of it by accident or
disease.

As will be seen, the guiding principle throughout the
journal is a wise self-denial. Some may ask, “Cui
bono?” In the answer it must be remembered that he
who makes a healthy life his aim and end becomes a

hypochondriac, and defeats his very purpose; but he

who looks on health and life as but means and oppor
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tunities, looks higher and further for his aim and end,
and learns that

“ Man lives in deeds, not years;
1n thoughts, not figures on a dial.”

We have only one life to live. Let us not then waste it
,

but seek to embody in our every action Lowell’s noble
words:

“ Do greatly; though but a line, make it sublime,
Not failure, but low aim is crime.”



CHAPTER II

THE OUTER MAN

AVING briefly discussed the question of what
life really is

,

and what are its principal features,

and having taken a survey of its various stages, let
us now examine an individual as he stands before us,
and see what we can learn of the human body from
an external view.
As he stands erect and motionless, let us first consider
what are the actual manifestations of life we can per
ceive in him. They are not less than five in number,
but if he were lying down, they could be reduced to
three. Let us take them one by one.
In the first place he is standing. This is not only

a positive sign of life but is very good evidence of health,
for if there were any fever or brain disease he could not
well stand. No dead body can stand, nor even any
living being that is not fairly healthy. In standing,
certain of the muscles are kept stretched, others relaxed,
and the position that looks so easy is really a most

complicated one, depending on wholly subconscious
action of the mind. The head, for instance, tends to

drop forward on the chest; it has to be braced back.
The trunk would bend backwards, the knees forwards,
and so alternate groups of muscles have to be braced up.
But look more closely at the face. Observe the eyelid,

[2
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how it opens and shut: about five times every minute.
'
This is a sign of life, and each time it moves a tear is
squeezed across the eyeball, washing away all impurities
and keeping it moist. In death it at once becomes
glazed.
Now, if the mouth be closed, observe the nostrils, and
note how gently they expand and contract. This is a
sign of life, and is confirmed by glancing lower down at
the chest. If these breat/zing movements be counted,
they are found to be about seventeen a minute.
. Now, for the fourth sign, look a little below the centre
of the chest, and about two inches to the left of the
breastbone, and if the person be not very stout, you may
see a rapid beating beneath the chest wall. Count it
and you will find it about seventy times in a minute
(remember, seventeen and seventy, the rates of breathing
and heart-beating).
Now, for the first time, touch the skin. You feel it is
warm. This is the fifth and last sign of life in a person
who stands perfectly still. This warmth shows that the
blood is circulating, that constant decay and repair are

going on inside, the changes connected with which

produce a sufficient amount of heat to keep a healthy
body at the same temperature (98% degrees Fahr.) in
every part of the world.
Of these five signs two are not essential, the standing
and the winking; but the other three, breathing, heart
beating, and warmth, continue as long as life exists.I
Being satisfied, then, that the person is alive, let us
consider him further.
Notice the shape of the head, the large proportion the

‘ Cases of severe catalepsy and other diseases simulating death are not,
however, so rare as is supposed, and 1 have lately seen a. list of over 200
persons buried, or about to be buried alive, and rescued. So that although
there may be signs of life, it requires decomposition to be apositizle sign of
death.
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brain (which occupies the whole of the head behind and
above a line drawn across the eyebrows and continued

to the lobes of the ears) bears to the face, greater than
that in any animal. Observe the forehead and the face

lie as nearly as possible in the same plane, and the line

from the forehead meeting with that from the ear to the
lower edge of upper teeth forms almost a right angle, an
arrangement only suited for the erect attitude, and
obviously most inconvenient if man went on all fours,
when “ he could see and smell nothing but the ground”

(Holden). As it is
,

his eyes can command the greatest
possible range of vision, their scope being only limited
on the inner side by the bridge of the nose, when vision

is taken up by the fellow-eye. Observe the eyebrows
above, keeping the “ sweat of the brow” from deluging
the eyes. The eyes should, for beauty, be deeply set,
prominent eyes being never seen in ancient art. The
nose, too, is not placed, as in animals, so as to scent
odours in advance, which to them is of the greatest use,
but so as to receive odours from below, and especially of
all food going into the mouth. The mouth, again, to
man is of as much value for articulation in speaking as
for eating, and hence the jaws are not prominent, and
the cavities within are specially arranged for the

reception and conduction of sound.
Study, finally, the unique power of expression that
lies in the muscles of the face, so far transcending those
of any animal as does the brain inside, of which they
are the outward and visible sign. The science of phy
siognomy is most valuable and interesting, for un
doubtedly these facile muscles get insensibly moulded

by the passions and habits of the man, whose character
can be far better read by the lines round his mouth
than by the so-called “expression” of the eye.
The ear, the great beauty of which is its small size and
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perfect lobe, is not made, as in animals, to turn forwards
or backwards to catch distant sounds, man having other
means of protection from his enemies and of providing
his food than the faculties of scent and hearing. It will
be observed generally that the bodily senses, instincts,
and faculties are in many respects surpassed in power
and acuteness by the lower animals, conscious reason
in man alone largely taking their place.
Observe the lofty forehead, sign of intellect (contrast
the head of Shakespeare with one of the Georges), the
bright eye of intelligence, the well-formed nose of strong
character, the firm mouth, and the square chin of decision.
Now look at the neck. Note how it is completely
formed of muscles (flesh) everywhere but at the throat
in front, where you see the prominent “ Adam’s apple,”
the front of the case of the organ—the larynx—that
contains the voice.
Look now at the body, and notice generally how all
its complicated framework and tissues are so hidden
and blended as to present but one harmonious whole.
Observe that the chest is much broader than it is thick,
an arrangement only found among mammals, in man
and some of the highest apes. This arrangement throws
the arms much further apart than the legs, giving them
a much wider range for grasping, but making them weak
and useless for walking. In other animals, on the
contrary, the upper part of the chest is narrow to allow
the forelegs to come close together and stand directly
under the trunk they support. Notice the bony frame
work of the chest, which is formed by the ribs and
breastbone. Observe that if these were continued all
the way down to the hips we could not stoop, and could
hardly move. The lower half of the body, therefore, is
protected instead by a firm, but yielding, wall of strong
muscles; added to which are some elastic fibres. In
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animals who walk on all fours these fibres form a
complete elastic belt to support the body. Note, more

over, that the heaving of the chest and beating of the
heart are both conducted within the strongly-fortified
upper half or thorax, so that the three great organs
necessary to existence—the brain inside the skull, the

lungs and the heart beneath the ribs—are thus entirely

protected from all ordinary injury.
If we divide the body into six parts—four limbs,
trunk, head, and neck—we find each part contains

about thirty bones (counting the ribs in pairs), there
being about two hundred in all the body. These
bones form the framework of the body, and on their
length depends the height of the man. Take hold of
a person’s arm. You will feel distinctly the hard bone
in the middle that forms the shaft. In front of the
bone you can grasp a distinct fleshy mass. This is
muscle, commonly called flesh, and forms the “lean” of
meat. Again, if the soft surface of the arm is grasped
without the firm muscle beneath, we lay hold of the
fat of the body that lies between the muscle and the
skin. This fat is to the body what the felt covering is
to a boiler—it retains the vital heat, being in itself a
very bad conductor. Now press the arm on the inner
side gently against the bone, just where the seam of
the coat or dress comes, and you will feel the artery
that brings the blood beating with every stroke of the
heart, as well as the great nerve trunks that supply the

arm with motion and sensation ; both lying for obvious
reasons on the most protected side of the limb.
Observe, now, the arm generally. The looseness of
the shoulder-joint, adapted for universal movement, but
not to sustain the weight of the body. Notice the
forearm does not fold on the upper arm, but to its inner

side towards the mouth, a more useful position. Feel
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the “ funnybone ” on the inside of the elbow. It is not
a bone, but a large nerve. Now look at the hand and
wrist, which alone contain some twenty-seven bones.
The supple strength of the wrist, the value of the
thumb not placed in a line with the other fingers, but
in advance of them, and so as to touch them all, the nails
arranged to support the finger-tips, and yet not interfere
with their touch, are worthy of note.
Take, now, a wider view of the beauty of the human
figure. Let the person stand with feet together and
outstretched arms. His breadth is now equal to his
height, and the four sides of a perfect square will in a
perfect being touch the soles of the feet, the crown of
the head, and the tips of the fingers. Of the height, the
hand should measure one-tenth part, the forearm one

quarter, the head one-eighth, the face one-tenth, the leg

(from knee-cap to foot) one-quarter, while the greatest
width of the chest should measure one-fifth, the least
one-sixth; the breadth of the nostrils should equal the
length of the eye; the mouth should be half as long
again ; the forehead should be the same breadth as the
nose is long. Coming down the trunk, observe that the

rugged outlines in statuary in the male figure are all
due to muscular development, indicating strength;
while the smoother curves of the female figure are due
to the preponderance of fat, indicating beauty. Observe,
by the way, how every part is so moulded that those
forms, the commonest in human designs and machines,

straight lines and angles, hardly exist in the body at all.
Notice, now, that the waist is a natural, and not an
artificial, product, but that it forms, as we have said, not
an abrupt angle, but a hollow curve from above down
wards; and an ellipse, and not a circle horizontally.
The practical difference between the two is immense.
A circle is the most rigid form known, whereas an

3



18 THE HOME LIFE IN ORDER

ellipse bends easily and gracefully on its flattened sides.

Observe that in the male figure the shoulders are rather

broader, and in the female slightly narrower than the
hips ; so that the male form somewhat resembles a

single inverted cone, the female a double one. Notice
how broad and strong the haunch-bones are as com

pared with animals, since it is only in the erect position
they have largely to bear the weight of the internal
organs.
Now, before looking at the legs, turn to the back, and
observe the spring given to the figure by the beautiful

double curve of the backbone, so admirably adapted, as
we shall see, to break shocks going to the brain. In
the infant the spine is nearly straight, and no animals

possess the spinal curves we do, which are only required
in the erect position. As the child breathes this yielding
spine is forced out between the shoulders and forms the

upper curve. When it learns to walk, the forward curve
in the loins is needed, and the compensating forward
curve of the neck, to balance the body.
And now look at the legs. In the first place, in pro
portion to the body or trunk, they are longer than any
other mammal’s, not even excepting the kangaroo. As
Holden has remarked, their great length prevents their
being adapted for locomotion in any but the erect
attitude. Contrast them with the short and broad legs
of the three highest apes, the gorilla, chimpanzee, and
ourang-outang. Watch one of these apes walking, and
you will find he supports himself alternately on the
right and left knuckles, as well as on his feet.

Observe now the thigh-bones, how they slant inwards

from the hips, where they are eighteen inches apart, to

the knees, where they touch. This slant is peculiar to
man, and gives great freedom of movement to the legs,
and greater power and leverage to the muscles ; but the
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chief value of the width at the hips, as compared with
the knees, besides allowing room for the lower part of
the limbs, is that it forms part of a remarkable arch
that helps to break the shocks to the brain. The length
of the thigh is also peculiar to man, and is in great con
trast to the comparative shortness of the corresponding
bone of the arm. Hence in man the fingers only reach
to the middle of the thigh, while in the chimpanzee they
reach to the knee, in the ourang-outang to the ankle.
The calf of the leg owes its great size to its enormous
muscles, which are sufficiently strong easily to raise the
entire weight of the body on a single leg, as when
standing or walking on tiptoe.
Now look at the foot, which is broader and stronger
and larger in proportion to the body than that of any
other animal ; hence a man can stand on one leg, which
no other mammal can do. Observe the strong and
elastic double arch of the foot that bears the whole
body weight, and which we will examine more closely
in the next chapter.
In the body almost everything is in pairs, right and
left, giving it symmetry. There are but five central
bones: two in the head,one in the throat, and the breast
and back bones (or spine) ; and there are but five single
muscles, all the rest—out of the many hundreds—being
in pairs. In the interior, where economy rather than
symmetry is required, it is not so, there being as many
organs that are single as double.
Before we leave this outer view of the man, and
examine the inner, notice once more the part played by
the spine. The graceful poise of the head and firmness
of the neck, the easy grace of the carriage, all depend
upon a strong, straight spine and well-developed back

muscles. Notice, too, that a well-formed back is not

flat, but, viewed transversely, has a double curve, like an



20 THE HOME LIFE IN ORDER

old bow, occupied by the firmly developed spinal
muscles, with a well-formed groove in the middle,

running right up to the nape of the neck, where the
backbone lies. Viewed longitudinally, the back should
not be bowed so as to make it rounded at the shoulders,
though it should show the double curve of the spine.
Many ill-formed persons have their chests flat, like ill
formed backs, and their shoulders rounded, like over
expanded chests.

SECTION 01-‘ SKIN.

a, epidermis; b, pigment layer; c, true skin; 41
,

touch corpsucle; e, fat cell;

ti subcutaneous layer.

Such, then, is a brief survey of an upright man as he
stands before us.

Having considered the man generally, let us now look
at his covering of fat and skin.
In a healthy woman that is well nourished, at least
one-fifth of the body is composed of fat. It surrounds
every organ of the body, sometimes in large quantities.
The skeleton is
,

as we have seen, everywhere clothed
with muscle, covered by its own sheathing membrane.
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Everywhere in health a layer of fat, varying in thickness
from a quarter to three inches, covers this like a garment,
just beneath the skin; or if the two be considered
together, they may be aptly compared to a well-wadded
or padded dressing-gown, the padding being the fat,
and the material outside the skin.

Beneath the skin, in the so-called connective or

general sheathing tissue of the body, lie innumerable

SKIN, SHOWING PoREs.

a, epidermis ; b, true skin ; c, fat cells ; d, papillae ; e. sweat gland ; j, pore.

small cells which seem to have a peculiar weakness for
fat. Whenever there is any fat in the food, it

, of course,
circulates in the blood with other materials, and these
cells seem to have a particular faculty of appropriating

it in immoderate quantities. I say immoderate, because

it really appears so. The fat in the body at a tempe
rature of 98-}° is

, it is needless to say, as fluid as oil. It

is largely composed of glycerine. These fat cells then
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can be seen composed, as are all other cells, of a small
mass of viscid living matter, protoplasm, with a darker
part, the seat of life (the nucleus). By and by a
drop of oil will be seen inside the cell, which it has
absorbed. Then another, and another, if there be
enough in the blood. These drops flow together, and
in a short time the cell seems nearly all oil. It is full
to bursting. Its own little body makes but a narrow
ring round the oil, with the nucleus prominent on the
side. If

,

indeed, you could imagine a tiny signet-ring
filled with oil, you have the exact appearance of a fat
cell. These cells, lying in great number in loose tissue,
form the layer of fat.
Turning to the skin, we find it is the beginning and
end of all human beauty. It is the regulator of the
temperature of the body. It is actively employed in
secreting oil and in excreting water. It is the organ
of sensation and of touch. It is the covering of the
body. (See diagrams.)
There are, as most people now know, two skins—an
inner or true skin, and an outer or scarf skin, called the

“epidermis.” In the inner lie all the nerves, blood
vessels, and other structures; in the outer there is
nothing but skin, and that not the thickness of a piece
of writing-paper—it has no nerves, blood-vessels, or
anything else. If you prick it, as in sewing, it does not
bleed or hurt you; and though apparently the lowest,
simplest, most elementary of structures, yet a brief
survey of its actual construction gives us a wonderful
insight into the economy of the body world.
Thin as it is
,

then, it is constructed, as the diagram
below shows, of many layers of cells. Only a few are,
indeed, here shown, their actual number being about
three times as great.
The lowest layer of cells—those marked “children”
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—are those that have just been born from the layer
above by the process of pinching off a part of the
parents’ bodies. They lie next the true skin, and form
the deepest layer of the false. In this situation, also,
they are probably placed, as our sketch shows, along the

banks of the most superficial capillary belonging to the
skin below. As we look at them arranged there like
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DIAGRAM 01-‘ THE EPIDERMIs, OR OUTER LAYER OF THE SKIN 0N
TIIE CHEEK, SHOWING SWEAT GLAND (Pom-:) AND HAIR.

(Schofield.)

The total thickness of all these layers is not more than that of tissue paper.

a row of bricks, let us remember two things: first, that
this row is actually in our skin at this moment; and,
secondly, that each cell is a living being—it is born,
grows, lives, breathes, eats, works, ages, decays, and dies.
A gay time of it these youngsters have on the very
banks of a stream that is bringing down to them every
minute stores of fresh air in the round red corpuscles of
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the blood, and a constant stream of suitable food in the
serum. But it is not all pleasure, for every one of them
is hard at work—as long as it is light, at any rate.
Their trade is that of moist-colour makers.
They select their materials from the blood, which
they work up into most delicate brown and flesh tints.

On this one row of young cells depends the whole
colour of the skin, and no “ Ethiopian ” can “change his
skin” till he can persuade these young workmen to give
up the “ivory-black” trade. In the Indian they make
a copper colour, in the Chinaman an unwholesome

yellow, in the brunette a clear brown, in the blonde a

lovely flesh tint, and so on. This moist-colour they
carefully deposit in grains in their own bodies, having
nowhere else to put it; and these bodies being trans
parent, it is clearly seen through them on the surface.
As I have said, they work in the light; in the dark they
probably sleep ; for if a man is shut up in a dark room
he soon loses colour, and it is probable that, at any rate,
no more colour is made. On the other hand, if the sun
be shining brightly on the skin, the cells get abnormally
lively, and either make too much colour, producing a

tanned complexion, or work it all up in patches, making
freckles. The fairness of those parts of the body
covered with clothing, compared with those exposed to
the light, also shows they do not like working in the dark.
But the brightest day must have an end, and at last
this happy row, having increased in size, squeeze off in
their turn a younger row to take their place, while they
retire to the second seats. Here they are at a decided
disadvantage. Every bit of food and breath of air has
now to be passed across the first row, and they are not

nearly so well fed. On the other hand, they have re
tired from business, and can watch the busy trade being
carried on by their children.
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In a while the same process is repeated, and our
friends have to take the third row, getting less food and

less air, and beginning to show it in their somewhat
shrivelled frames, and so this goes on till, nearing the
surface of the body, they get very old and shrivelled,
and starved, and withered; and yet now, curiously
enough, with almost their dying breath, they set to
work to construct a fresh material, seen nowhere else
in the body—making it

,
I regret to say, largely out of

their own bodies. This material is called “ keratin,”
and is a horny substance that gives firmness to the
body, and forms the substance of nails and hair. Having
accomplished this last labour, they die and lie on the

surface in countless myriads of unburied corpses. The
clouds of fine dust when we take off our underclothing,
or rub the dry skin with a towel, consist entirely of
these shrivelled corpses, as does also the fair bloom

on the baby’s cheek, which the beauty vainly seeks to
imitate with face-powder. The whole exterior of our
body, therefore, is dead, and, indeed, literally dies
daily.

I have said that the skin excretes water ; this is done
by means of the pores or sweat glands, which are very
numerous, though the popular “pore” has really no
existence. There are no holes in the skin leading into
the body, and it is not like a sieve or colander pierced
with a number of holes to let the water out—an idea
on a par with the not uncommon notion that water

poured in at one ear will run out at the other. The
true pore has no communication whatever with the
interior of the body, but is a coiled-up tube that opens
only on the surface of the body. No “seeds” of disease
can thus enter through the pores. Altogether there are
some twenty-eight miles of them, which excrete about

a pint of water, in addition to 400 grains of carbonic
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acid, a day. These pores are really like small lungs, in
that they breathe in oxygen, and breathe out carbonic
acid gas. On the back of the neck there are only about

400 to the square inch, while on the palms of the hands
there are about 3,000. Altogether they number some

2% millions.
This watery vapour thus excreted is always passing
off from the surface of the body without being noticed,
in the form of insensible perspiration; and it is only
when it is excessive in amount that it collects on the
surface of the skin in drops of water.
The amount of carbonic acid gas excreted through
the skin is

,

as we have seen, considerable, though only
about one-thirtieth part of that given off by the lungs ;

still, if a hand be held in a closed lantern for two hours
and then a candle inserted, it will at once go out from
the amount of carbonic acid given off. The story of the
acolyte who was varnished all over and covered with

gold-leaf to represent an angel at some great ceremony
at Rome, and died the same night, may or may not be
true; but it is evident that any such process would
most seriously interfere with these important functions
of the skin, and certainly cause a good deal of poison
to be retained in the body. For the same reason,
extensive burns that destroy great tracts of skin are
more serious than deeper ones that injure less of the
surface.

The skin is the organ of touch. The sense of touch

is situated in the true skin, but is so delicate that it

could not be exercised without being protected by the
outer skin. If the finger be raw, all sense of touch is

lost, and there is only a uniform sense of pain whatever
be the object grasped. This sense is contained in little
oval bodies, something like little cocoons, situated at
the summit of the little ridges seen in the skin. They
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consist of very fine nerves and blood-vessels coiled up
together.
The sense of touch is most acute in the tip of the
tongue. The points of a compass only one-twenty
fourth of an inch apart can be distinguished as two.
The tips of the fingers come next; here the difference
of one-twelfth of an inch can be recognised in the same
way. On the back, however, and parts of the leg, so
scattered are these touch organs that if the legs of the
compass be opened to three inches, and placed simul

taneously on the part, but one sensation is felt.
Common sensation is keenest in the cheek. Hence
laundresses hold the flat-iron to the face to test its heat.
It is supposed there is a special set of nerves that
convey the sensation of heat and cold as distinct from
ordinary touch. It must be remembered, however, this
feeling is only relative and not always reliable. If
three basins be prepared, one with very hot, another
with warm, and another with ice-cold water, and if
the hand be plunged first in the hot basin and then
in the warm, the warm water will feel quite cool;
whereas if the hand be plunged first in the ice-cold
one and then into the warm, the latter will appear
quite hot.
The next feature of interest about the skin is the
hair and its construction.
Each hair grows out of a deep pit that descends
through the false and true skins right into the under
lying layer of fat. This pit is lined throughout with
the cells of the false skin, or epidermis, as if the pit had
been made by simply pushing in the skin. At the base
of this pit is a small pimple or bulb, composed of the
same epidermal cells. Just as the upper layers are
about to die, they form, as in the skin, a horny sub
stance out of their own substance, but of a very superior
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nature. The outermost layer of dead bodies, instead of
lying about anyhow ready to be brushed off, are most
symmetrically arranged one over the other like the tiles
of a house, only with the tiles pointing upwards instead
of downwards. As in this case the growth from below is
pretty rapid, and none falls off above, the young hair is
soon pushed up out of the pit, which it exactly fills, and
goes on increasing in length till the growing bulb at the
base is exhausted. The hair is thus composed of an
outer tile layer set upwards, several layers of horny

SECTION THROUGH THE SCALP, SHOWING Two HAIRS WITH THEIR
RooTs, AND Two SMALL OIL GLANDS AT EACH SIDE, AND THE
BAND or SMooTH MuscLE FROM EACH BULB BY WHICH THEY
CAN BE ERECTED.

a, epidermis; b, true skin.

cells, and sometimes, in addition, a layer of fat and
other cells in the middle. It is not, however, hollow,
and contains no fluid.
The sides of the hair-pit are lined also with tile-like
cells, but arranged the opposite way, downwards, so as
to almost lock into those of the hair. So much is this
the case, that if a hair be jerked or pulled out it
generally brings away the bulb or “root” with it
,

which means the whole of the sides of the pit in which

it grows.
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Just as the hair leaves the skin a tube opens on each
side of the hair-pit, up which is discharged from the
sebaceous glands below a refined natural oil for the
hair.
There are many common errors respecting the care
of the hair, and I will therefore say a few words here
on this subject.
It is the popular idea that the more often a head is
bathed and washed the better. This is a great error.
Water swells up and rots the hair. Daily washing of
the head is very bad. Men should wet and wash their
heads weekly; women once in three weeks. When the
hair is washed, the best thing to use is a little quillia
bark and hot water; for fair hair a little carbonate of
ammonia may be added; for dark hair the yoke of an
egg and a little borax is very good. The cooler a head
can be kept the better for the hair, hence the evil of the
silk hat. All tight twisting or plaiting of the hair is
injurious. The hair should therefore be undone each
night.
Brushing and combing may be very injurious. The
brush should have long bristles, and even then we must
remember that we cannot brush the scalp too much or
the hair too little. Pointed combs are an abomination,
and frequently used are certain to irritate the skin and

produce scurf ; small-tooth combs are still more injurious
to the hair and scalp. The brush should always be soft
and the comb blunt. Anything that keeps the head hot
weakens the hair, such as fretting or worry, or pads or

nightcaps. The natural oil supplied to the root of each
hair can be drawn all its length by careful brushing of
the scalp, so as to give the hair polish and lustre.
Should, however, anything else be needed, a drop or
two of the finest olive oil carefully brushed in is the
best addition to Nature.
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After washing, the hair should always be dried in a
honeycomb, never in a Turkey towel, which fills the
hair with fluff.
The cutting of the hair short encourages the fresh
young growth, and therefore is beneficial-to the hair.
The diseases of the hair are not numerous. We
may say a word on ringworm, dandrufi", and éaldness.
R1NGWORM is not a worm, but is a small fungus that
tends to grow like the fairy rings in meadows, in circles.
It may be known by the presence of a circular patch
covered with stumps of hair broken off short, and fine
white scales. It also occurs in rings on the face and
body, but while easily cured in these places, it is most
ditficult to cure in the head, because it penetrates down
to the roots of the hair, where it is very hard to reach it.
No one can successfully treat it but a medical man,
whose advice should at once he sought. Remember
it is extremely contagious, and the one who has it
should never use brush or comb, or towel or cap,
belonging to another, for by these means it is con
stantly spread.
DANDRUFF, or scurf, consists of a collection of scales
that fly all about when the hair is brushed. It is best
cured by rubbing the scalp with a spirit-and-water
lotion or a little bay-rum. It must not be confounded
with a disease only found in neglected heads of dirty
people, and caused by a small insect, the only cure for
which is shaving the head, or, in mild cases, the per

severing use of a small-tooth comb.
BALDNESS is largely constitutional, though greatly

aggravated by careless treatment of the hair. Some
times, when occurring in ivory-like circular patches in
a strong head of hair, it is caused by a tiny fungus, and
is best cured by rubbing the places with a little tincture
of cantharides or paraffin.
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If the hair is generally thin and weak, two tea
spoonfuls of this tincture in four tablespoonfuls of
eau de Cologne, used as a lotion, well rubbed into the
roots of the hair, acts as an admirable tonic. If the
cause of the weakness or baldness is some illness, then
tonics may do good; if it is constitutional, they will
probably be useless. The habit of plunging the head
into cold water and vigorously scrubbing it with a
rough towel, common amongst men, may, however, in

any such case be left off with advantage.
The nail grows in a very peculiar manner. At its
base the outer skin is folded inwards into a deep
trench, from the base of which these horny cells of
the epidermis grow up as in a hair ; this time, however,
in the flat shape of the trench instead of the round
tube of the hair-pit. The true skin which forms the
bed of the nail is formed into furrows like a ploughed
field, and the horny nail, as it is pushed up from below,

is formed into corresponding ridges.
I have shown that a thin horny layer exists over the
whole surface of the body. Where, however, there is
great pressure this is at once greatly thickened; as in
the palms of the hands, at the bases of the fingers if
rowing, or the tips of the fingers if playing the banjo
or violin, or as corns on the feet, generally formed

over a very sensitive nerve where the boot presses
unduly.
The question of absorption is the last function of the
skin that I will touch on in this chapter. It is now
ascertained that the amount the skin can absorb is

much more limited than was previously supposed. If
certain drugs are well rubbed in where the skin is very
thin, as under the arm-pits, or on the thighs in children,

they will pass into the body ; but if simply laid on the
skin they will not. The skin can absorb a certain
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amount of water. In a bath, for instance, the body
may absorb as much as an ounce (two tablespoonfuls)
of water in an hour. It has been found that a bath
also can relieve thirst.

The care of the face is the important subject that
next claims our attention. The texture of the skin
of the face varies very much, and each variety has its
peculiar drawback. If coarse and with open pores,
pimples are very common; if fine and thin, rashes of
all sorts are frequent. A greasy skin shines un
pleasantly; a dry skin cracks and peels. The best in
this, as in all other cases, is a judicious average. The
first point about a face is to know how to wash it with
out injury. The first rule never to be broken by any one
who has the slightest care for personal appearance is
never to use /zard water.
Hard ater combines with soap and forms an in
soluble stearate of lime that can be seen floating on
the surface, and is as injurious a thing as can possibly
be applied to the skin. The face can never be properly
cleansed, the texture is injured, and the skin becomes
hard and looks prematurely old. The best water is rain
water. If this cannot be procured, soften the water
with Maignen’s Anti-Calcaire, according to the direc
tions on the tin. The water should be hot, and the
face, unless the skin be tender or broken or out of
health, washed with soap every day. But what soap?
For common hard water, in which the hands may be
washed, pure curd soap is the best ; for the face there is

nothing (apart from advertisements) to beat Pears.’ It
is better to rub off a little in a jar of boiling sqfl water
than to rub it on the face or flannel. First of all an
abundance of hot, soft water being at hand, the soap
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being then prepared, and a soft sponge and flannel
ready, the face should be well bathed with the sponge
in the clean hot water. Then the flannel, covered with
the soapy lather, should be persistently rubbed into

every part of the face, and laid aside; the sponge
should then be used for three or four minutes with
the clean hot water to every part of the face, until
the last trace of the soap has disappeared. The toilet
can then be advantageously concluded by having a
mixture ready of equal parts of glycerine and lemon
juice, into which the fingers may be dipped and the
least quantity rubbed into the wet face (partially con
tracting the too widely-opened pores), and the face then
gently dried on a Turkey towel. A good substitute for
the lemon-juice is cucumber-juice, under the form known
as milk of cucumber. If the skin be tender or chapped,
or otherwise out of health, prepared oatmeal may be
substituted for the soap ; but as a rule too little soap is
used. The evil of using soap is not in the saajb, but in
the hard water. Of course carbolic, tar, and all other
common soaps must never be used to the face. Terrible
rashes are produced by the misuse of strong alkaline
soaps.

Diet is of great importance to the complexion. As a
rule all articles that flush the face when eaten are

injurious. All kinds of salt, pickled, or greasy foods
are bad. The more the diet is composed of milk, and
fruit, and farinaceous food the better. Beer and spirits
are very bad. A little claret is harmless. Pastry, rich
dishes, and heavy hot dinners are bad. A useful and
tasteless aperient, beneficial to the skin, consists in two

teaspoonfuls of flower of sulphur gently stirred in a cup
of warm boiled milk, and taken an hour before breakfast.
I will now consider some of the diseases of the skin
of the face. Eczema, which is very common, has

4
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already been spoken of, and the cure of every outbreak
is certain if the treatment be thoroughly carried out.
To keep the ointment, however, constantly applied a
mask is often necessary.
ACNE are little pimples, formed very often by the
blocking up of the sebaceous or oil glands. They have
often black heads, and are erroneously supposed to con
tain a little worm, which is the pent-up secretion, to
which the shape of the gland give a corkscrew appear
ance. They are very common on the sides of the nose,
and are very disfiguring. Here soap and good rubbing
with a flesh-brush (made of a piece of Turkey towel or

flannel) every day, or twice a day, will speedily remove
them. Any large pimples can be pressed with the end
of a watch-key first to remove the contents. Sometimes
these pimples are a good deal inflamed, and then the

rubbing and scrubbing is of course not applicable, and
medical advice is required.
ACNE ROSACEA really consists in a chronic redness
and roughness of some part of the face, very frequently
the nose. Caused originally by alcohol, or by debility,
or tight-lacing, it is often very difficult to remove. The
persistent use, however, of one drug has great power
over it; but the only domestic remedy for it is powder
to conceal it.

MOLLUSCUM is a form of acne in which the pimples
are as large as a hempseed, quite round, and pearl-like.
These, if pricked, are full of a white ointment. They
are painless and harmless, but often come in crops, and

are best prevented by the proper care of the face.
LUPUS is a serious disease of the face, as it tends to
get worse unless promptly and skilfully treated. It
begins as a persistent pimple, which gradually spreads
forming a red patch, and lasts for years.
Some faces are always very greasy, from an excess of
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the oily secretion. This condition, if neglected, is sure
to lead to acne. Careful dieting should be combined
with local treatment to remove it. The best washes are
white or red wine, according as the complexion is fair or
dark, such as claret or Rhine wine. If this is objected
to, toilet vinegar is good, or equal parts of vinegar and
rose-water. A few drops of sal volatile in a little water
is excellent.
Eosine, the essential part of red ink, is a harmless
face pigment and does not block the pores like rouge.
Freckles and any superfluous hairs, which are often
externally disfiguring, can now be permanently removed
by electricity, but the process requires great skill, and
should be undertaken by a specialist.
I will conclude with a few words on the care of the
hands and feet. In washing, the use of soft water is
equally advantageous to the hands or face, and indeed
to the whole of the skin. To make the skin soft and
white, and to heal any chaps, cracks, or fissures, the
hands should be well rubbed over when wet with a
little lemon-juice and glycerine, and at night, after
rubbing this well in, a pair of well-fitting silk or kid
gloves should be worn. Rough and red hands are also
greatly improved by being washed in oatmeal gruel,
with a little starch. The nails should be regularly cut
to follow the outline of the finger. The skin at the
bone and sides should be kept back by the towel or an
ivory nail-cleaner after washing. No sharp or pointed
instrument should ever be used to clean the nails; a
soft nail-brush is enough. If the hands or feet perspire
too much, a little powdered boracic acid inside the
stockings or gloves being dusted on is very good. If
it be very persistent, the best cure is to rub a little
of the extract of belladonna and glycerine (equal parts)
on the palms and soles.
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Chilblains on the hands or feet can be cured by
aconite liniment, belladonna liniment, or painting them
over with flexible collodion. Soaking in very hot water
greatly relieves them, and the avoidance of cold feet or
hands by maintaining a brisk circulation prevents them.
Bunions on the feet are generally caused by ill-fitting
boots, which, instead of allowing the big toe to lie in a
straight line with the inside of the foot, bend it out
wards, and thereby a painful swelling is formed at the

joint. Rest and cold application will reduce the inflam
mation, and a properly made boot will probably cure it.
The boot should follow the shape of the foot. Some
feet are more or less square at the end, and should have

square toes. In others the toes are of more unequal
length, and the boots are better pointed. This, how
ever, matters little. The two great points in a hygienic
boot are that the tread of the boot (across the roots of
the toes) is the full width of the foot, and that the inner
edge of the boot is very nearly a straight line.
Corns are best treated with Russian paint (or corn
solvent), which can be procured at any respectable
chemist’s, and is applied with a small brush until the
corn comes off.



CHAPTER III
THE INNER MAN

ET us first of all find out the general geography
of the man before we make any minute exami

nation of the wonders that lie within. Standing, then,
outside the person, we can readily indicate the leading
divisions of the interior. In every factory there are
three great things to be observed: the boiler that

generates the force (steam), the engine, shafts, and

strapping by which this force is distributed all over
the place, and the machinery which uses it. In man
the body is the boiler, the brain and spinal cord the

engine and shafting, the limbs and special senses the

machinery to be worked, the steam being the fresh
blood and the nerve-force in the brain. The body, then,
generates the power, the head takes it up and distributes
it through the nerves, and the limbs and senses use it.
The limbs are solid throughout, and contain nothing
but the machinery requisite for moving them, and the

steam-pipes needed to work the machines. It is there
fore only in the body and head that we can find the
details of how life-force is generated, and how the
functions of life are carried on. The head and spine
are the seat of the nervous system; the upper part
of the body, or chest, the seat of the respiratory and
circulatory system ; the lower part, or stomach, the seat

37
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of the digestive and secretory systems; and the limbs
of the locomotory system. Let us consider how these
various systems are worked and controlled.
There are two distinct seats of government in the
human body : the one is in the upper brain, and consists
of the conscious mind and reason; the other is in the
lower brain and other centres, and consists of the
unconscious mind and instinct, with which I connect
the centres of the sympathetic system and the vi:
medzkatrzlr natura, or healing power of “nature.” The
ruler of the brain is the human will. It is absolutely
autocratic, supreme, Godlike in its qualities, and respon
sible only to the One who gave it. This imperious and
imperial human will has absolute control given to it over
the spiritual and animal parts of the human life—that is

,

over those parts that consist in the using of force, which
include nervous and the locomotory systems and the

special senses. It is lodged in the brain, and its work

is divided into countless departments, carried on by
swarms of officials who are in instant communication by
means of the nerves with every part of the body, where
the ready servants, the muscles, lie waiting only for the
word of command to spring into instant action. The
human will, then, acting through the brain by the
nerves on the muscles, decides absolutely every
conscious action of animal life, and is solely responsible
to its Creator for the way, for good or ill, that life is

spent.

The other government, situated, as I have said, in the
lower brain, and in various centres in the body, specially
behind the stomach proper, is of an entirely different
order. It is carried on entirely without the knowledge
or consciousness of the supreme power, and is
,

indeed, a

most complete and absolute system of Home Rule.
The imperial government of the brain proper has no
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voice or vote in any of its actions; absolute though it
may be over its own domain, here it cannot interfere.
This home-rule government, then, has full and undis
puted sway over life itself, particularly over its vegetable,
as distinguished from its animal, form-that is

,

over the

generating and storing of vital force rather than over its
usage. Over the latter, indeed, it has some slight
control, but only so far as to enable it to carry on the
former. I will make this plain. The four systems that
lie in the body—the respiratory, the circulatory, the

secretory, and the digestive—may be termed vegetable
systems, being designed for the maintenance and storage
of life-force; these, then, are under the control of the
unconscious mind and involuntary nerve centres, because

they are not under the control of the will. The sym
pathetic system has its own nerves, differing even in

appearance from those that belong to the brain, and its
own distinct sets of muscles or machines, also peculiar
both in appearance and action.

From this division of government, we see that we
have no power over the processes or functions of life,
our sole concern being rightly to use the wonderful
forces continually placed at our disposal. We do not
digest our food, move our heart, or even our lungs, by
any conscious and direct effort of will. If

,

indeed, it

were so, and the whole of our bodies were under our
own control, their management would so absorb the
brain as to leaveit no leisure to attend to external
affairs at all. The whole of the complicated processes
connected with the maintenance of life are directed
intelligently and purposively, but wholly unconsciously,
by the lower brain centres.
While the animal system under the control of the
will only works to order, and spends a large part of its
time in rest, the vegetable or involuntary system never
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rests or ceases to work, day or night ; and the aggregate
of the work it does is simply stupendous. l have said
that some part of the vital force it produces has to be
used up in working its own machinery. Take one
instance alone, that of the pump, or the heart, which has

always to be working day and night. In one hour a
force is expended in working it equivalent to raising
it to a height of 20,000 feet, or one-third higher than
Mont Blanc, and this goes on day and night, without
one moment’s cessation, for seventy years!
So far, then, I have spoken of the dual government of
the body. Before now taking a rapid survey of its
various organs, we will consider its minute structure,
a matter of the greatest importance in our subsequent
studies.

It is now known that not only is the body alive as a
whole, but that every part of it as large as a pin’s point
is alive, with a separate and independent life all its own :
every part of the brain, lungs, heart, flesh, muscle, fat,
or skin—all, in short, except the absolute exterior of the
body or surface of the skin, all of which is dead.
Each separate living part of the body is called a cell ;
of the smallest it would take 3,000 to reach an inch ; of
the largest, 300. The number of these separate living
cells in the human body is

,

as may be imagined, far

beyond all computation. Here are diagrams of some of
their various forms.

A cell is a tiny mass of living jelly, called protoplasm,
containing an active vital part, called the nucleus

(indicated in the diagrams), probably being to the rest
as the brain to the body. The cell is born simply by
the process of a larger cell subdividing into two or
three; then it grows, it develops, it breathes, it eats
and drinks—at any rate, feeds—it works all its life at
some definite task, it probably rests, possibly in a way
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analogous to sleep; it reproduces other cells, as we have
shown, and eventually it declines and decays, its little
life lasting from a few hours to a few days. A more
close examination still has revealed that the speck of
jelly, of which it is composed, probably consists of a
harder part or framework, like a skeleton, and of a softer

part, like muscles or flesh. We have considered the

interesting life-history of these minute but perfect forms
of life in the last chapter. These cells are not peculiar

.

DIFFERENT FORMS OF CELLS.

A, Cells of mucus membrane. B, Pavement cells. C, Ciliated epithelium. D, Short
ciliated cells. E, Bladder cell. F, Epitheleum. G, Smooth muscle cell.

to man, or even to animals, but exist in the vegetable

kingdom as well. They are built up of thirteen
chemical elements—oxygen,hydrogen,nitrogen, chlorine,

fluorine, carbon, sulphur, phosphorus, sodium, potassium,
calcium, magnesium, and iron.
The human body consisted at first of only a few of
these cells, which, by dividing and subdividing, even
tually become a great number. They then began to
lose their common character, and to be formed into
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groups, according to their subdivisions of labour
exactly, indeed, as the first individuals of the Adamic
race acted on this globe in dividing themselves as they
multiplied into iron-workers or mechanics, musicians or
artists, and shepherds (Genesis iii.). Certain cells,

therefore, developed certain peculiarities, and became
bone-cells, and patiently built up the human skeleton in

about twenty-five years. Others became muscle-cells,
and made the flesh; others fat-cells; others made
compact groups, and formed heart, lungs, and other

VARIOUS FORMS or Cams.
1:, epidermis or skin cells; b, branched cells; c, smooth muscle cells; d, brain cell.

organs. Very skilled ones managed to construct the
whole nervous system; others, again (fond of move
ment and change), floated in a fluid medium, and

became the blood ; while the most external layer set to

work and built up the beautiful structure we know as
the skin.
Now, the shapes of the cells are as varied as their
work. We have seen some, and will now describe them.
There are very thin flat cells, six- or eight-sided, that,
joined together, look like a very pretty tile pavement.
These form the thin membranes inside the body that
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cover the lungs and other organs. There are others like
living bricks placed closely in rows side by side ; these
form the walls of the body—the skin. There are others
like cogged wheels, that fit into others by the cogs
when pressed together, and only touch each other by
the tips when stretched apart, known as ridge and
furrow cells. These also occur in the skin. There are
some like flat scales, such as those lining the gullet.
There are some just the shape of fish with forked tails,
found in many internal organs. There are solid round

cells like balls, as the fat-cells, flat round cells, flat
square cells, cells like round biscuits, thick at the sides
and thin in the centre, called discoidal, and found in the

blood. There are cells also found in the blood never
the same shape for a minute together, but always push

ing out a part there, or drawing in another elsewhere,
and changing without ceasing, often resembling starfish.

There are cells with long thin bodies like bits of string,
cells like long thin canoes or shuttles, found in muscle.
There are brain cells, like branching trees or spreading
roots; and there are the lovely ciliated cells, like fish
whose heads are covered with a row of stiff hairs, which
the cell (as long as it is alive) is incessantly waving to
and fro; looking, when there are many together, like a
field of corn in a breeze. These line the windpipe and
lungs.
The cells are all joined or cemented together by a
sort of gum that is called intercellular substance, or may
be contained in a branching network of the thin hair
like cells, which is called connective-tissue. Vast as are
their numbers, all are under the most absolute laws, and

exist and work solely for the good of the body corporate,
and not for their own ends. Their life and work is
practically under the control of the sympathetic nervous
system.
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Having now obtained some general idea of the minute
construction of the body, let us survey some of the most
striking points in its internal economy.
The red line at the edge of the lips marks where the
exterior of the body ends, and the interior begins ; and
we notice that the external covering of the skin does
not really cease here, but becomes thinner and more

transparent, so as to show the red blood through more

plainly, and is continued inwards under the name of the
mucous membrane. This lines the whole of the interior
of the body, and resembles the outward skin in many
ways. For instance, we can “catch cold” by this
internal skin in any part, just as readily as through
the external.
Let us enter the mouth in imagination, and look
round us a little. The teeth attract our attention first
—thirty-two in all, sixteen in each row. The four front
ones (incisors) have a thin, sharp edge. They are like
chisels, and are for cutting the food. In animals that
live by gnawing, such as rats, hares, and guinea-pigs,
these teeth are of enormous size. The pointed one

(canine) on each side of them is very strong, and is
for tearing. In lions, tigers, dogs, and all carnivora
whose food is torn, these teeth are huge fangs. The
two next on each side (bicuspids) are broader, and are
used for cutting and grinding. The three behind on
each side (molars) are for grinding and pounding the
food, and in cows and horses are of enormous size.
This great variety of teeth is evidently adapted for a
great variety of food, by them to be cut up and well
ground before it passes onwards. The incisors and
canines are small, because the principal part of their
work is done with a knife and fork, and even our

molars are degenerating from having too little to
grind; while wisdom-teeth (the last molars) will soon
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be a thing of the past. Notice now how hard these
teeth are. They are formed externally of enamel,
which is far harder and whiter than ivory, and covers

the whole of the tooth outside the gum. The ivory (or
dentine) forms the substance of the tooth, and the part
that is inside the gum. Ivory is merely fine hard bone,
and would soon wear away were it not for this coating

SEcT1oN or MOUTH, THROAT, WINDPIPE, AND GULLET.
(Schofield.)

of enamel, like porcelain. The enamel itself is covered
with a fine hard glaze that has great power of resisting
acids. Inside the dentine is a cavity somewhat the

shape of the tooth, and filled with a soft pulp of fine
nerves that enter by the fangs.
The teeth next claim our attention, though they will
be more fully described in another chapter. Teeth are
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composed naturally of dentine or hard bone, and the
covering of enamel-like porcelain, is again protected by
a very hard glaze. The place where this is thinnest is
next the gum. There is nothing in a healthy mouth,
however, that can eat away even this thin layer. Bad
teeth generally arise (1) from indigestion, by which a

powerful acid is formed that can penetrate this glaze;
or (2) from the use of too hard brushes and gritty tooth
powder that wears it away; or (3) most commonly from
food being allowed to lodge at the base and between
the teeth, when it produces various acids and soon leads
to decay. The same process penetrating the surface of
the double teeth through cracks in the enamel (the glaze
being already worn away by use), sets up decay there.
The best preventive is to keep the mouth scrupulously
clean by the use of a soft tooth-brush used well near the
gums to the back and front of the teeth after each meal,
if possible, with some fine precipitated camphorated
chalk or tooth-paste (tooth-washes are no good), and

water containing 5 per cent. of carbolic acid. The
water not only disinfects the mouth, but the tooth
brush, which is of importance. If the taste of carbolic
is objected to, a little Condy’s fluid can be used in the
water instead, only it must be remembered that it stains
linen. Odol is one of the best and most agreeable
disinfecting dentifrices. (This is not an advertisement.)
Toothache is best cured by a little pure carbolic acid
on cotton wool. Gumboils generally arise from inflam

mation at the root of some decayed tooth, and the best
and immediate cure is to extract the tooth that causes

the trouble.
Now look at the tongue, which is not only an organ
of speech (for which, indeed, it is not essential), but
of touch, taste, and deglutition, or swallowing. The
surface of the tongue is rough, being covered all over
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with two sorts of pimples or papillae. The smallest
are sharp, white, and pointed, and are called filiform

papillae. In a cat they are very hard, like small thorns
or spines, while in a lion they are of terrible size, like
rows of small ploughshares. They are principally for

(Schofield.)

rasping the food against the furrowed roof. Others are
like small mushrooms, and are hence called fungiform
papillae. They are very red, the skin on them being
so thin. They are for touch, and will tell at once
whether the food is too hot or cold, hard or soft, &c.

(Schofie1d.)

Right at the back of the tongue is a V-shaped row
of some ten much larger papillae, that constitute the
delicate organ of taste. As I may not have another
opportunity, I will describe these now.
Each papilla consists of a central flattened pimple,
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surrounded with a small ditch and low wall (hence
these are called czfluziwallate). This ditch is filled
with a very strong saliva that issues from glands at

the bottom, which dissolves all the food that falls into

it. At the side of this little trench are rows of small
cells with circles of hair protruding like sea anemones;
these are the taste buds, which taste the food dissolved
in the trench, and convey to the brain along the

nerves of taste the various sensations produced.
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These papillae are arranged in a V across the back of
the tongue, so as to catch part of everything that is eaten.
Above the back of the tongue hangs a soft, fleshy
curtain, called the soft palate, with a smaller tongue
suspended called the uvula, dividing, with the tonsils .

at the sides, the mouth from the throat. If we pass
onward, we find ourselves in a narrow and lofty
chamber containing seven openings. One is the
mouth; above it
,

running also forwards, are the two
nasal passages, for the nostrils are simply two pas

sages that run right through, above the mouth, into
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the throat. On each side of the throat, behind the
tonsils, are the two oval openings of two air-canals, or
passages, that run into the ear on each side; while in
the floor are the two remaining openings—of the gullet
behind, and the windpipe in front.
Fixed to the back of the tongue is a heart-shaped
piece of cartilage, that acts as a lid to the windpipe,
and is called the epiglottis. When the tongue moves
backwards with the food it closes this lid, so that none
drops into the air-passages, but passes downwards into
the gullet; the soft palate, which is raised at the same
time, cutting off all communication with the ear and
nose passages above. Such is the main entrance to
the human body, which is directly connected with
four out of the five special senses, and with the great
systems of digestion and respiration.
The chest contains important organs—the lungs and
heart, the gullet, and large blood-vessels. Its floor is
formed by a vast muscle that stretches right across the
middle of the body, called the diaphragm, separating
the chest above from the organs below. Below this

diaphragm there lie the organs of digestion and secre
tion. The whole body thus forms a tube, separated
into two by this partition. But there is another and
a smaller tube that runs from the head downwards
behind it

,

down the centre of the backbone or spine
that contains the spinal cord. The body thus consists
of two tubes, the anterior one being like the boiler of
an engine, containing the steam above and the fuel
below, the posterior one (consisting of brain and
spinal cord) containing the motive power that drives
the machinery.
It may be well now, before finally leaving the subject
of the construction of the human body, to pass its
processes, as a whole, briefly in review.

5
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If a young lady could be placed upon an accurately
balanced scale in the morning, weighted with her exact

weight, and yet pursue her ordinary avocation without

leaving it
,

the following phenomena would be observed.
At breakfast-time she would descend very near the
ground, but between breakfast and lunch would

gradually rise again, but not to her former height;
at lunch she would again descend, and gradually rise

afterwards till dinner-time, when she would fall nearer
to the ground than at any other time. Rising after,
she would get lighter till the breakfast next day. If

,

instead of a young lady, a day labourer was in the
scale, it would be observed that by breakfast-time the
next day he did not weigh quite so heavy as the day
before, and by Saturday the weight would be much
less. Sunday’s res.t, however, would restore the

balance, and the same process could be repeated each

week.

Two lessons are thus learnt. The scales are never
still, and though decay or loss is constant, repair is

intermittent, or, at any rate, the greater part of it.
This view is

,

however, only superficial, for although the
supplies of material for repair in the shape of solid and
liquid food are only taken in periodically, the supply of
food to the cell population of the body is incessant and
regular.
Life is said to stand on a tripod—the brain, the
heart, and the lungs-and if any of the three fail the
structure falls to the ground and the man dies.

It is still better compared to a triplex lamp, where
three flames are joined in one. Death from failure of
brain power to work the machinery is called coma ,

death from failure of oxygen and breathing power is

called asphyxz'a; and death from stoppage of circula
tion is called syncope. These are the only three ultimate
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forms of death—and in one of these three ways every
human being ceases to exist.
In the same way the body has three great materials
for repair, or foods ; and three great products of decay,
or waste. The three repairers are oxygen, a gas;
water, a liquid; food, a solid. The three waste pro
ducts are carbonic acid, a gas; water, a liquid; and
urea, a solid. One twenty-fourth part of our body is
burnt up daily, and a ton of material, by way of repair,
is used in a year. These various foods serve to main
tain two tolerably distinct lives—the vegetable, or that
which accumulates force, which includes the digestive,

respiratory, and circulatory systems; and the animal,
or that which spends it

,

including the bony, muscular,

and nervous systems, by which we express our passions,
feelings, and actions.
This animal life, being the more active, frequently
comes to a conclusion, or very nearly so, before the
other, many very aged people thus living little more
than a vegetative existence. Years can thus only
measure the physical life, deeds and words the

spiritual.
Let us now consider what it costs to keep the body
in health in the way of repair. The average daily
receipts of a healthy human body may be taken as
follows :—

Solid food 1
% lb.

Gaseous food (oxygen) 2% ,,

Water 512- ,,

The expenditure, or waste, is :—~

Solid and gaseous (carbonic acid)
Water O
H
»
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The force required for all internal and external work,
and for the maintenance of body heat, is equivalent to
raising 3,400 tons daily one foot high, or lifting the
body over ten miles in height. Of this amount of
force, nine-tenths is employed in keeping the body at

a constant temperature of 98%°, and the remaining
tenth represents all that is required for the whole of
the voluntary and involuntary mechanical work of the
body. In this is included locomotion, digestion, respira
tion, circulation, nerve force of all kinds, and every
action of every organ.



CHAPTER IV

THE MACHINERY OF LIFE

HE bones are the framework of the human body.
They support the soft parts and various organs.

Those organs that are of great importance are com
pletely protected, such as the brain, by the skull ; the
spinal cord, by the vertebral column ; the eyes, by the
orbits; the heart and lungs, by the chest. Bone is
composed two-thirds of earthy or mineral matter, and
one-third of animal matter. The mineral matter is
mainly phosphate of lime; the animal is gelatine.
The two are so mixed together that they cannot be
separated save by boiling or chemical action. If it is
boiled, all the animal matter is dissolved out, and the

hard chalky mineral part left. Bone may be well
compared to a lath and plaster wall—the wood repre
senting the organic matter, and the plaster the mineral,
either of which could be taken away, and yet some
sort of a wall be left. The boiling of bones for “stock”
is simply to get out the gelatine, of which “stock” is
composed. Hence we see why a dog will not gnaw a
boiled bone, out of which all the animal matter has
been extracted. Frank Buckland, the great naturalist,
made soup out of the gelatine boiled out of some fossil
bones of a hyaena. If
,

on the other hand, a bone be

soaked in muriatic acid, all the earthy part will be
53
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dissolved out, and the bone can be twisted about in any
direction, or tied in a knot. The proportion of animal
matter is greatest in childhood, and decreases with age,
the bones getting more brittle each year. Children’s
bones are not at all brittle, and do not in the least

resemble china, but rather tough leather, being easy to

bend, but hard to break. Living bone is a very different
substance from dead bone. It is slightly flexible, and
can easily be cut with a penknife.
There is a disease in children’s bones in which there
is such a deficiency of earthy matter that it is only one
third, while the animal part is two-thirds. This disease
is called “rickets.” Bones are an essential part of the
food of some animals. The young lions at the Zoological
Gardens caused great trouble for some time by being all

troubled with rickets, owing to the imperfect formation
of their bones. At that time they were fed on horse
flesh, the bones of which are like iron, and too hard to
break up. By feeding them every other day on goat’s
flesh, where the bones are softer, they soon recovered.
In old people the animal matter is very deficient, and
the bones so brittle that the thigh-bone has been broken
by merely tripping over a carpet. The enamel of the
teeth is four-fifths pure phosphate of lime. Phosphate
of lime is a most important ingredient of food, and if
none be given the bones soften. Bone is twice as

strong as oak, and it gives the greatest strength with
the least material. One inch will support 5,000 lb.
weight. The animal matter it contains makes it ex
ceedingly tough and elastic, and the fact that all bones
are more or less curved increases their elasticity. Bones

are divided into three classes : the long and round, the
flat and broad, and the short and square, or irregular.
The first are the great levers of the body, and are found
where motion is required; the second form plates for
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protection; and the third combine very limited motion
with great strength.
If a long bone be cut in two we see the outer wall is
compact, like ivory; the interior is hollow, and forms
a canal, filled with a sort of fat, called marrow; the
expanded ends are formed of a beautiful bony network,
giving great lightness with strength, called cancellous
tissue.
The long bones are hollow, not only to make them
light, but because it increases their strength, a pipe
being stronger than a rod if the amount of material is
the same. So remarkably is this economical way of
increasing strength without weight shown in nature
that Galileo, when accused of being an atheist by the
Inquisition, picked up a straw from his dungeon fioor
and said, “If there were nothing else in nature to
teach me the existence of a Deity, even this straw
would be sufficient.”
In birds, where still greater lightness is required, the
bones are not only filled with air instead of marrow,
but a special arrangement is made for the warming of
this air, which makes it lighter still. In the “swift”
swallow every bone of the skeleton, down to the little
bones of the claws, is filled with air; whereas in birds
which do not fly, such as the penguin, air is contained in
the bones of the skull only. In human beings, also,
these are the only bones that contain air. The large
bumps over the eyebrows, so much thought of in
phrenology, are large air-cells in the frontal bone. It
is these two cells, increased to an enormous size, that

give the elephant such an intellectual appearance.
The cancellous tissue in the ends of long bones looks
something like pumice-stone, and is most wonderfully
arranged in a series of Gothic arches, so designed as
best to support the pressure the bone has to bear, and
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varying in direction according to the direction of the
pressure. It is very strong and light, and though a
cubic inch weighs less than one-eighth of an ounce, it
can support a weight of 500 lbs. It also breaks shocks,
while the compact tissue transmits them. The marrow
that fills the long bones of the limbs is nearly all pure
fat; that in the bones of the head and trunk contains
little or no fat, but is one-quarter gelatine and three
quarters water. Bones are nourished by blood-vessels
that lie in the “ periosteum,” or thick skin that surrounds
them outside, and by the blood that circulates in arteries
inside. The life of the bone depends very much on this
“periosteum ”; for if it is stripped off the nourishment
of the bone is so affected that it dies.
Bone is a living structure composed of living cells,
and can draw its nourishment from the blood. Thin
bones, and the outside and centre of thicker ones, are
nourished by blood-vessels, as we have said; and the
microscope shows that the compact tissue in these, that
cannot thus be reached, is tunnelled in every direction
with minute canals (Haversian) that contain tiny blood
vessels; with these are connected other canals (canali
culi) of inconceivable minuteness (9m,L(y0- inch) far too
small to allow anything but the fluid part of the blood
to circulate in them, which, however, is enough to

nourish the bone.

Bone, like all other living structure, is incessantly
decaying and being ceaselessly repaired in every part
and cell it contains, but this only maintains it at the
same size; any increase in length takes place at a
particular part, and only for a strictly limited time.
In a child, for instance, each long bone is formed (see
diagram) of three distinct pieces, a shaft and two ends,
and the whole growth in length takes place between the
two ends and the shaft. It is here where “growing
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pains” are felt when this part is tender. In the arms,
for instance, this process goes on to about twenty, when

all the parts join, and the bone becomes one, and no
further growth is possible; the parts of the leg bones
do not finally join till twenty-five. Many bones in a
child are divided into more than three parts; the spine
bones (vertebrae), for instance, are each built up of
eight bits.
Let us trace the formation of a bone. At first it is a
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piece of pure gristle or cartilage. After a time, in three
places, in the midst and at each end (in a long bone), a
dark spot appears where earthy salts are being deposited
from the blood, hardening or petrifying the cartilage.
Special cells (bone cells), that seem almost endowed
with instinct, then separate off from the surrounding
periosteum, or special skin that covers the bone, pene
trate to the interior, and begin in the new petrified

cartilage to hollow it out and to form the true bone
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tissue, with all its canals, canaliculi, and other structures
complete.
It is time now to consider the various bones that
compose the skeleton. Each of the six divisions (four
limbs, head and neck, and trunk) contains about thirty
bones, counting the ribs in pairs, there being in the
whole body about two hundred. The head contains
twenty-two, of which the face takes fourteen, only one
of which (the lower jaw) is movable; and the neck
contains eight, seven in the spine and one in the throat,
known as the “garotter’s bone,” because it is always
broken when the throat is violently compressed high

up. The bones of the skull make a beautiful oval
dome for the protection of the brain. This dome
varies greatly in thickness; the strongest parts, being
those most exposed to injury, are about one-third of

an inch thick, whereas the thinnest at the side, on the

temples, are no thicker than cardboard. The cavity
that contains the brain is completely shut off from the
face. The eight bones of the skull in a child are all

separate, but each bone has curiously serrated edges,
which fit each other so perfectly, like a child’s puzzle,
that in a few years they all grow together and form one

skull-cap.
The spine, or backbone, is a strong, hollow column
that forms the sole support of the body, and contains
the spinal cord. It is composed in the adult of twenty
six bones (see diagram), but in the child of over 180
separate pieces. This fact alone accounts, as we shall
see, for the frequency of spinal curvature in youth, the
danger of bad positions, and the importance of calls
thenics. The bones (called vertebrae) are dove-tailed
together in a most ingenious manner, and united by
strong ligaments or bands; and the tall column is sup

ported and moved by no less than 150 special muscles,
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Between each of the twenty-six bones is a soft disc of
cartilage, that acts as a pad or buffer to break the
shocks going to the brain.

There are twelve pairs of ribs, of
which the upper seven pairs are at

tached to the breastbone, the next

three to those above them, the last

two being free or floating ribs. These

are, therefore, very compressible, and,

lying in the region of the waist, are
often squeezed together so forcibly
by tight corsets as deeply to indent
or injure the important organs lying
beneath. The ribs form elastic arches
that strongly protect the soft parts
beneath, and yet can freely rise and
fall in breathing. From their ex
posed position they are often broken,
but with care soon unite again. In
other animals the ribs are often more

numerous, and are used for strange
purposes. Frogs have none; the Y

sloth has twenty-four; the python has
chofiem

320, and, in common with all snakes,
walks on its ribs; the cobra’s hood is formed by its
ribs; the flying lizard flies with its ribs! The breast
bone, so well known and prominent in the fowl, directly
protects the front of the chest, and supports above the
two collar-bones, which form the only bony connection
of the arm with the rest of the body, the two shoulder
blades behind being separated from the ribs beneath by
a pad of muscle.
The arm consists of one strong bone, with a twist
inwards, making the forearm fold towards the body,
instead of directly on the upper arm. The forearm
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consists of two bones, one helping to form the elbow
joint, and the other supporting the wrist and carrying
the hand. If the same bone helped to form the elbow
and wrist joints the shock up the arm would shatter the
elbow in falls on the hand, which are common; but
by this simple arrangement the falls on the hand are

broken by being transmitted across a tough membrane
like parchment that joins the two bones. The wrist
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DIAGRAM or Two VERTEBRA! FROM THE MIDDLE or A CHILD'S SPINE.
(Schofield.)

They are separated by an elastic pad, and each is in six parts; the upper and lower
plates being formed of soft cartilage. After twenty-five, each vertebra is in one
solid bone.

consists of eight short square bones, that together form
the strongest and most flexible joint in the body, next
to the foot. The hand contains fourteen bones.
The bottom of the spine is not wedged like the
keystone of an arch, but slung between the two
haunch-bones in a manner that excites our highest
admiration. It is at this point that all shocks and jars
from walking, &c., would be transmitted to the spine;
and it is perfectly clear that if the bone of the spine
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formed a keystone or wedge to the arch formed by the
two haunch-bones, and of which the legs are the two
piers, every shock passing up these piers would tend to

wedge the keystone more tightly, and infallibly conduct
the shock up the spinal column (see next diagram).
The diagram shows that the reverse is what has been
done. The keystone has, as it were, been placed in the
arch upside down, the broadest part of the wedge being
downwards. In this case, with the weight of the whole
body resting on it as it does, it would, of course, drop
downwards, only that it is slung from the two haunch
bones by most powerful bands and ligaments ; and thus

shocks transmitted up the piers only tend to separate
the haunch-bones further from the spine (though, of
course, they never actually do so), instead of jarring
them together; and the wonderful plan of slinging
the keystone upside down, instead of wedging it in,
tends to break all shock.
The haunch-bones in man alone form a sort of basin
by which the contents of the trunk are supported, an
arrangement the upright position renders necessary.
The thigh-bones are articulated to them on each side.
The leg, like the arm, consists in its upper part of one
bone, in its lower of two; but in this case the bone that
helps to form the knee-joint also helps to form the

ankle-joint, and carries the foot, the jarring at the knee
being prevented by special buffers and pads between

the bones. The arrangement of the arm, of having one
bone to support the elbow and the other the hand, is

not sufficiently firm to support the weight of the body
on the leg.
The foot itself contains corresponding bones to the
hand, only greatly modified to suit the different work it
has to do. The weight of the body here rests on the
keystone of a most peculiar arch, the keystone this time
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being placed in the usual way. The hinder pier of the
arch (the heel) is solid, and resembles most piers. Not
so the front one, which, instead of being formed of one
solid bone, is composed of fourteen; and instead of
coming solidly down at right angles to the ground, is
gradually tapered away till it is actually parallel with it.
By this arrangement the front pier is all spring, but no
solidity; the hinder one all solidity, and no spring. The
difference between them is best appreciated after the

practical experiment of jumping down off a chair, and
alighting first on the toes and then on the heels. In
walking, therefore, in each step we put our foot down on
the heel; and spring off again for the next step from
the toes.

-

Consider now the elaborate arrangements from above

downwards to secure the brain from all jarring. In the
first place, it does not rest on the base of the skull at
all, but on a water-bed, being kept from actual contact
with the bone by a layer of fluid. Next, the spine, on
which the head is poised, is not only bent in the form of
a double spring to break all shocks, but between each

separate bone is a soft, elastic pad of cartilage. The
base of the spine, again, is

,

as we have seen, slung like

a carriage between the two haunch-bones in such a way
that, though tightly fixed, yet every jar tends rather to
separate the bones instead of wedging them together.
The arch (pelvis) itself still further breaks the shock.
So do the pads at the knee-joint, between the bones,
and so do the yielding foot-arches on which the two
legs rest.

I must now say a word or two on cartilage, commonly
called gristle. It is a tough, flexible, elastic substance,
like indiarubber, and is used in the body to form a

surface at the joints, so smooth, indeed, that looked at
with the microscope it presents no inequalities, and is
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as even as the jewelled holes in a watch. It deepens
the cavities of the joints; it saves friction, and acts as
a perfectly elastic buffer in shocks; it binds bones
together, and yet allows a certain degree of movement,
as in the ribs and vertebrae. When it is worn away at
the joints, as in chronic rheumatic gout, there is constant

pain and grating at every movement. This gristle is of
various kinds. If in a position where it has to stand a
good deal of wear and tear, very tough fibres are woven
into it; if it forms part of a tube where elasticity is
required, or enters into any part requiring this quality,
it is of a yellow tint, from its containing a number
of elastic fibres. There is no feeling in any kind of
cartilage, as it has no nerves whatever. Bone, on the
contrary, has. The upper eyelids are formed of carti
lage, and the lower part of the nose ; also the epiglottis,
or lid of the windpipe at the back of the tongue.
Bones, as we have seen, were originally cartilage. All
joints are lined with it. The various pads and buffers
to break shocks, as between the collar-bone and breast

bone, are all formed of it.
Such, then, is a brief general sketch, free from
technical details, of the framework of the body.
Having considered the bony framework, let us now
see how it is united together, and how it is adapted for
its various uses. Certain bones are joined together
without any possibility of movement, such as the bones
of the skull and face. Others, again, permit of very
slight movement, as in the joints of the spine, and in
the connection between the base of the spine and the
haunch-bones or “pelvis”; and in this case they are
united by very tough but elastic cartilages, and sur

rounded with strong bands or ligaments. Others,
again, are freely movable joints, and it is these we
shall chiefly consider. In them the bones are, as we
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have seen, first of all covered with cartilage, so as to
present perfectly smooth and elastic surfaces, and then

they are surrounded with a capsule or short, broad tube
of strong fibre, and oiled by a fluid that prevents all
heating or friction, exactly as the grease does in the
axle-boxes of a railway-carriage.
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(Schofield.)

In addition to this, it is most important to notice that
those joints on which great strain is placed, and which
require strong muscles to move them, are prevented by
very firm bands or ligaments, sometimes rigid and
sometimes elastic, from moving more than a certain
distance. The value of this will be seen later.
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Joints that are movable present four varieties: the
glz'a'ing-joint, where one surface slides on the other, as in

the bones of the wrist and spine; the hall and socket
joint, which is universal, and can move in all directions,
as in the hip and shoulder, the extent of movement
being, of course, limited by the depth of the socket or
cup, which in the hip is deep, in the shoulder shallow;
the hinge-joint, where the bones can only move back
wards and forwards like a door, as at the elbow and
ankle; and the pivot-joint, where one bone rotates

DIAGRAM or‘ HIP-JOINT, SHOWING CUP AND BALL.

(Schofleld)

on the other by means of a pivot in a ring, as is seen in
some iron gates—this is found where the head joins the
neck, and in the forearm.
The form of the joint of course varies according to the
work it has to perform. The ankle is a very strong
hinge-joint to prevent its being turned sideways; and,
indeed, when it is violently so turned, one side of
the hinge is generally broken off. The knee presents
simply two flat surfaces to sustain great pressure.
Between them are placed elastic pads to lessen it
,

and

6
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the bones are directly joined together by strong
fibrous bands insia'e the joint. This also occurs at
the hip.
The hip-joint is a perfect cup-and-ball joint, and is of
immense strength and not easy to dislocate, while

at the same time it is movable in every direction, though
not to the same extent as the shoulder. Both knee- and

hip-joints have most powerful ligaments to limit their
movement, which are remarkable instances of the
ingenious economy of force in nature. Let the arms
be held out without even supporting any weight, and

notice how soon the effort becomes insupportable,
because the muscle soon gets tirea', and the nerves in it at

once convey the sensation of fatigue to the brain. Now
observe, on the contrary, how easily one can stand in

the fully erect position, and how the legs do not become
fatigued, even when supporting the whole weight of the
body. The difference is because there are no such
ligaments in the arm as in the leg; and while the
extension of the former is due to muscle force, in the
latter the strain can be, and is, thrown on the untiring
ligaments—a matter of great economy, as it is now no
question of effort, but of the toughness and strength of
the uniting band. Ligaments never weary, and even if
they did they have no nerves to let us know it. It
is obvious that ligaments, however, cannot cause motion
in a joint, but only limit it

,

and thus enable a fixed

position to be sustained without fatigue. For this
reason the spine has hundreds of ligaments. Here,
however, they are often used in an excessive and
hurtful way. The spine is meant to be held erect,
partly, at any rate, by the numerous powerful muscles

arranged round it; but girls, and especially those
whose muscle-growth has been checked and weakened

by artificial supports, relax their muscles as they stir
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or stand in a slouching way, and allow the ligaments
to bear all the strain and support the spine. These
bands are here made of elastic tissue; necessarily so,
because their object is always to keep the spine
erect; and thus, whenever stretched, they tend to
restore it to that position. When, therefore, they do
not get fair play, but have to do all the muscle
work as well as their own, they bulge and stretch
and lose their elasticity and produce eventually
lateral curvature of the spine. In the same way
when in the foot-arch, that is supplied with powerful
muscles for its support, the weight is allowed to rest too

long on the ligament that, like the string of a bow,
is stretched across beneath the keystone, it gives way,
and flat-foot is the result. A similar abuse of knee
ligaments causes knock-knee.

The shoulder-joint is the loosest one in the body,
there being a very fair ball, but no cup to hold it.
This is necessary to allow for the extreme freedom of
its movements; at the same time it is dislocated about
ten times as often as any other joint. Indeed, it is only
the powerful muscles round it that hold it in place at all.
The two bones of the joint are really kept together
by atmospheric pressure, and if air be let in through the
capsule they fall nearly an inch apart.
The head is turned on a pivot in a fibrous ring or
rotatory joint; and when a man breaks his neck, or
when it is broken by hanging, it is this ring in the bone
that bears the head (hence called the “atlas ”)

,

that is

broken ; and the pivot pressing against the spinal cord
behind causes instant death.

Every movement of the body is due to voluntary
muscular action. The common idea in the mind of
many is that the muscles are embedded here and
there in the flesh. Now, we must first understand that
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the muscles are the flesh. The bones are not covered,
as we may think, with a thick layer of flesh, fat and
skin. The flesh is not disposed in a solid mass like
that at all, but consists entirely of separate muscles,
each large and thick in the middle, but tapering to a

point at either end, where they are attached to the bone.
It is this shape that gives muscle its name (musrulus
—a little mouse, from a fancied resemblance). A leg
of mutton readily illustrates this, for the “lean” is
the muscle. All have noticed how thick the leg is
in the middle, and how thin at the “knuckle-end,”
and yet there are the same number of muscles all
the way down, only in the middle they are expanded
into large fleshy masses, each one separated from its

fellow, as we have often noticed, by a smooth shiny
surface; while at the shank they have dwindled
down to mere tendons, which are the semi-transparent
masses of gelatine seen in a section at the “knuckle
end.”

Muscles greatly strengthen, support, and cover the

body, but their essential object is to cause movement.
No movement can exist without muscle, and it must
take place at a joint. Our muscles, and hence our
movements, are both few and rudimentary compared
with those in animals. They are made with directness
and decision, rather than with that undulating vibratory
grace that we see in cats and tigers, snakes, and other
animals. Any one who has noticed the exquisite
motion of a cat’s tail, or, still more, of an elephant’s
trunk, will not be surprised to learn that whereas our
muscles number less than 600 in all, the trunk of the
elephant is said to contain over 20,000.
Muscles are generally attached to bone or skin.
They are always attached at each end, and free in the
middle. Each muscle is surrounded with, and separated
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from its neighbour by, a smooth membrane, that

prevents all friction when one muscle moves while its

neighbour is at rest.

They vary greatly in form, some being very broad
and thin, like those round the lower part of the body (or
as seen in the lean of streaky bacon), others thick and
round, like the well-known biceps in the arm.
They vary in size from the single muscle that forms
nearly the whole calf of the leg, and the long “ tailor’s”
muscle, over two feet long, in the thigh, to a tiny muscle
in the ear, that weighs a grain, and is one-sixth of
an inch long.
Muscle itself is red, but generally terminates at each
end in a round or flattened white and glistening cord,
called a tendon, by which the muscle is firmly attached
to the bone which it moves.
We must now consider the extraordinary power
the muscle possesses of movement, and before doing so
will briefly examine its minute structure. It will be
remembered that every part of the body is composed of
cells ; to this muscles form no exception. The muscle
cell, or fibre, however, is a very complicated affair,

owing to its power of rapidly getting shorter, not,
however, by its own will, but in direct response to nerve
currents conveyed to it by the brain. (See diagram.)
It appears to consist of a string of alternate darker and
lighter beads, which, when the muscle contracts, each

get broader and shorter. It is this minute structure that
gives the muscle the appearance of being crossed by
bands; hence voluntary muscle is also called striped
muscle. A popular theory is that these are really like
the plates that form a galvanic battery, and that the
contractile power is akin to electricity. These muscle
cells or fibres are arranged in clusters, and these again
overlay each other, and are all arranged in a parallel
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direction in still larger bundles, until the muscle mass is
built up. A nerve fibre direct from the brain is attached
to every muscle-fibre by a flat plate, somewhat like
those that convey the electricity in galvanic belts.
Now let us see what happens when the arm moves.
We can best describe muscle as a substance that can be

STRIPED Muscu-; FIBRE, snowmo NERVE PLATES ATTACHED TO
MUSCLE FIBRE AND NERVES.

I. Divisions. L. Light bands. T. Elements or beads (dark bands).

suddenly endowed at will by the brain with the pro
perties of indiarubber. Bearing this in mind, picture
a strong band of ordinary flesh fastened to the arm-bone
above, and to the forearm below, a little in front of the
elbow. Now, imagine this is suddenly changed into a
tightly-stretched indiarubber band like an elastic door
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spring: what will happen? The forearm, in the first
place, will fold up on the arm, so as to relax the tension,
and then, as the two ends of the elastic band are brought
together, the band gets shorter and thicker. This is
exactly what takes places in the famous biceps muscle.
Stretch the forearm out, and notice how passive the
mass of flesh on the front of the upper arm is lying.
Now transmit from the brain a command to raise the

DIAGRAM or ARM-LEVER, SHOWING THICKENING or Muscua AS
FOREARM Is RAISED.

(Schofie1d.)

forearm and touch the shoulder with the fingers, you
will at once feel the flesh on the upper arm (the biceps)
rising as the muscle gets shorter. (See diagram.)
Muscle is therefore said to be contractile at will.
How the process is performed is one of the secrets of
vital action, and transcends at present our utmost power
of observation. One thing we have found out: we used
to think till lately that the muscle force used up and
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destroyed the muscle cell; now we find out the cell is
much too clever for this, and adopts the far better plan
of using up the force contained in the blood instead of
that contained in its own body.
To understand the way muscles act in moving bones,
I must say something about levers. A lever is a rigid
bar fixed at one part only, and freely movable else
where. The fixed part is called the fulcrum. In the
body the long bones are the levers, and the joints
the fulcrums. The muscles that move these levers are
generally fixed to the bone to be moved close to the
fulcrum, or joint (see diagram), in order to give the
greatest motion with the least movement of the muscle.
A good example of this is seen in the arm.
Certain special groups of muscles are worthy of note.
The muscles at the back of the neck that hold the head
erect are assisted in their action by an elastic cord
stretched between the back of the head and the bottom
of the neck. In horses, whose muscles alone would
soon tire in the effort to hold up their heavy heads, this
cord is of enormous strength, and forms the thick mass
beneath the mane at the nape of the neck. The muscles
of the mouth are all voluntary, but those of the back
of the throat are not. Wry-neck is caused by a con
traction of one of the large muscles at the side of the
neck that stretch from the ear to the collar-bone.
The rounded shoulder is formed by the large tri
angular muscle that raises the arm. The shoulder
blade is the bone to which the arm is attached, but is
itself unattached to any, being covered entirely by
muscles on every side. The tendons, or “leaders” in
which the muscles end, can be easily seen and felt
in the wrist, particularly if the thumb and little finger
are made to touch, and the wrist be bent. If the thumb
be extended, the leader that pulls it back can be felt
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behind running in a groove in the wrist; while if the
forearm be felt near the elbow when a finger is moved,
the hardening of the muscle that moves it can be plainly
felt. In most cases the tendon is in a straight line with
the muscle, but in one of the eye muscles it turns at
right angles to the muscles, passing at the spot through
a little pulley. Another curious muscle that pulls down
the lower jaw is like a V, the first part passing down
from the head to a pulley fixed above the collar-bone,
and the second upwards to the jaw.
One of the chief uses..of calisthenics is fully to exercise
these trunk muscles. All muscles increase in size with
use, and with disuse not only decrease in size and lose
their firmness, but the muscle-cells become invaded with

drops of oil, which get larger and larger till they fill
the cells, rendering them useless, and the process of
fatty degeneration begins. Every muscle of the body
ought, therefore, to be regularly used, and as the old,
simple outdoor life is becoming more and more a thing
of the past, and as education is becoming more and
more divorced from exercise, regulated exercises are
imperatively needed for this purpose. Hence the great
value of calisthenics. For perfect muscle health there is
no need for the muscle to be hard or large ; so long as
it is firm and of fair size it is enough.
I must now devote a word or two to the involuntary
or organic muscles. These abound in every part of the
trunk where any vital process is carried on; they are
found throughout the lungs and under the skin, and
round every blood-vessel. The involuntary fibres or
cells differ from those of the voluntary muscles in that
they are unstriped and separate fibres, whereas the latter
are all crossed with well-marked bands (hence called
striped), and always occur in masses. Single smooth
(unstriped) muscle-cells attain a much greater length
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than the striped, and their action in contracting is very
different owing to the different work they perform. Our
voluntary actions are short, decided, definite, and power
ful : organic actions are ceaseless, or nearly so, gradual,
ill-defined, and not very forcible. The contraction, for
instance, of the gullet in swallowing begins in the upper
circular fibres, and spreads like a wave all the way
down in successive contractions in a manner known as

“vermicular.” But if these contractions are slow, they
are often ceaseless, as in many internal organs and in

the blood-vessels. Nothing excites our admiration more
than the patient, perfect way in which these muscles

perform their endless duties; never hastening, never
resting. It must be remembered that though they are
not under the power of our will, they undoubtedly share
in the general nutrition of the body, and cannot work
equally well if it be in poor health.
The muscles of the heart occupy a peculiar position,
having the appearance of voluntary or striped muscles,
and yet being absolutely involuntary in their action.
This is explained by the decision and energy needed in
each contraction of the heart to force the blood round
the body. The construction of the muscle is therefore
needed to be similar to those in the arm or leg. But
it would be impossible to place the heart under our
control ; we have neither the power nor the wisdom for

it. Let any one firmly clench his fist (which is of the
same size as the owner’s heart, and corresponds to its

contraction) seventy-two times a minute for only ten
minutes, and see how he feels, and then remember the

heart does this day and night without ceasing for seventy

years, with a force stronger than it would take to lift
itself each hour higher than Mont Blanc.



CHAPTER V

THE FOOD OF LIFE

E now reach a most important question, and one
of the greatest interest, namely, By what means

are the various substances we eat and drink fitted to
become flesh and blood?
It is obvious that bread and meat cannot be intro
duced directly to the body-cells as food, but must need
extensive preparation first. The first part of this pro
cess is called digestion, but although the word is on

every one’s lips, comparatively few have a clear idea

of its meaning. And yet one word can make the
method and purpose of all the complicated process
absolutely clear, and that word is “ dissolving ”—digesting
is dissolving. We must remember, in the first place, that
the mouth, at which the food is introduced, forms part
of a tube known as the alimentary canal, which has no
opening in any part of it into the body, so that the food
swallowed is still as much really outside the body as a
person going through the Thames Tunnel is outside
the river, and the great problem of digestion is to make
the food sufficiently soluble to pass across the walls of
this alimentary canal.
Now, this canal has three main dilatations or expan
sions where the process of digestion is carried on—
namely, the mouth, the stomach, and the duodenum. A
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reference to the diagram will make this quite clear. We
will first consider the mouth as an organ of digestion.
It is well, however, to remember that the process of
digestion understood in the sense of “ making soluble”
by no means begins in the mouth, but in the kitchen.
The whole process of cooking, rightly conducted, is not
only to make the food palatable and appetising, but
more readily soluble. All grain and flour foods, and
many vegetables, for instance, consist of little grains
composed of particles of starch tightly enclosed in an
almost insoluble envelope ; cooking bursts this envelope
and frees the granules. Potatoes “with a bone in
them,” partially cooked peas and rice, are thus in
digestible, because this outward envelope has not been
burst. Cooking, again, softens the fibre of meat,
especially if slowly conducted, as in simmering and
stewing.
Again, carving is a most important aid to digestion.
It can, indeed, take away the well-known indigestibility
of some foods to a great extent. Salmon and lobster
are both indigestible, partly because they are eaten in
flakes. Now, these flakes are composed of an infinite
number of fibre cells, each completely enclosed and
surrounded by an oily envelope that is very hard of
solution. If

,

however, this food be cut across finely with
a sharp knife, these fibres are all severed, allowing the
digestive fluids at once free access to their interior, and

hastening greatly the digestion of the fish. For this
reason we cut a sirloin across in the undercut, and
longitudinally on the other side, in every case seeking
to cut across the fibre of the meat rather than with it.
All carving should aim at this. Then, when the food

is on the plate, we still further divide it with our own
knife and fork. This, again, should be on the same
principle—cutting it repeatedly directly across the grain,
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and not enveloping it in rich, greasy sauces that preve
the access of the digestive fluids.
Food, I may here briefly
remark, consists essentially
of four great varieties——-that
represented by meat, by
starch or sugar, by fat, and

by salt. It is thus animal,
vegetable, and mineral.
Perhaps we shall understand

the whole process better if
we take an example of it.
Supposing, for instance, a

passenger from Euston
alights at Rugby and asks
for a sandwich. You watch
him munching it at the bar,
with, perhaps, something to
drink; and when it is all
gone you think you would
like to know in what man
ner that quadrilateral mass

has been made into flesh
and blood. Let us see. A
properly constructed sand

wich consists of bread to
represent the starch and

flour, meat, fat on the meat,
and fat on the bread (pos

sibly) in the shape of butter,
salt (and mustard). In short,
it contains in its humble
and unattractive form all
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Now, one of the four articles we may dismiss at once.
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Salt is soluble, and can soak through animal membrane,
so it needs no digesting whatever, but passes at once into
the blood-vessels which closely surround in innumerable

numbers every part of the digestive tract.
It is far otherwise with the other three, which need
complicated processes for their assimilation. I have
already spoken of three compartments in the alimentary
canal—the mouth, stomach, and duodenum. The
bread, then, is digested in the mouth, the meat in the
stomach, and the fat in the duodenum. I do not say
each is wholly digested in these places, as we shall see
later on; but I do say that the mouth is especially
arranged for the digesion of all starch and flour foods,
the stomach for all meats, the duodenum for all fats.
How, then, is the bread of the sandwich digested in
the mouth? The first process, of course, is its fine
subdivision by the teeth. Of these there are three
great varieties—cutting, tearing, and grinding. The
first two are mainly in request in taking the semi

circular bite out of the sandwich, the last in reducing
it to pulp.
But here comes in the digestive power of the mouth.
There are various glands that each time the lower jaw
moves force a certain quantity of a fluid called saliva
into the mouth. Of this fluid no less than a quart is
manufactured by them in the twenty-four hours. This
fluid is thin and watery, but contains a most important
digestive principle known as pt;/alin.
The salivary glands are very complicated in structure,
resembling externally bunches of grapes. Internally
the cells are arranged like cart-wheels, pointing to a
common centre, whence a little tube carries off the
manufactured saliva, made as usual from the blood.
This saliva, manufactured by the cells out of the blood
by means of their own substance, contains, as we know,
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the extraordinary substance ptyalin, that has the power
of changing all starch into sugar. The cheek glands
end in a tube that discharges on each side into the
mouth exactly opposite the second double tooth on the
upper jaw.
The smell of food, or even the idea of food, has the
power of making these salivary cells work their hardest,
so that the mouth soon“ waters.” On the other hand,
disease and fever dry them up, so that the mouth is
parched. Fear also stops this secretion. In India a
prisoner is made to chew rice ; if he is guilty, his mouth
is so dry he cannot swallow it

,
and has to spit it out.

While, then, the bread is being pounded and crushed
by the teeth, it is at the same time being thoroughly
mixed with the saliva. The “ptyalin” it contains has
no power whatever on the meat, or fat, but has the

wonderful power of changing starch, which is insoluble,
into sugar, which is soluble. If you try and stir up a
little flour in a cup of tea it remains as it was, but a

lump of sugar melts at once. Now, the bread is not
changed into cane-sugar, but into another variety,
called grape-sugar, such as abounds in raisins, and may
be seen encrusted on them. The change may be
actually noticed. We have observed already the large
V-shaped row of tasting “papillae” at the back of the
tongue. If a piece of bread is persistently chewed, say
for five minutes, a large part of it will be converted into
sugar, and this, tasted by these organs on the tongue,
will be noticed to be quite sweet. Let us remember,
then, that starch food alone can be digested in the
mouth.

Our sandwich by this time has been converted into a

smooth, soft mass called a bolus, and is ready for the
next process. This consists in its collection at the
back of the mouth. The tongue is then raised, the
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soft palate pushed back above over the nasal openings,
the epiglottis folded back below over the top of the
windpipe, and the mass, coated with a sort of glycerine
from the tonsils at each side, passes back into the
throat to the top of the gullet. It does not drop
down this gullet like a stone down a well, but is laid
hold of by the smooth or involuntary muscles of which
its walls are composed, and slowly forced down by their
successive contractions from above downwards. It is
the same even with water, which can be thus made to

MICROSCOPIC DRAWING OF THE ENDING OF THE GULLET AND
BEGINNING OF THE STOMACH.

(Schofield.)

a, Hat scaly lining of gullet. b, lining of stomach with secreting glands (or pits)
c, commencement of stomach. d, glands cut across.

pass uphill, as in a horse drinking out of a pond, or a

juggler drinking while standing on his head. From the

moment the sandwich is swallowed its owner has no

further control over it whatever, all the subsequent pro
cesses that convert it into flesh and blood taking place
without either his knowledge or control. It has been
seen already (in Chapter V.) that the voluntary muscles
act quickly, the involuntary slowly. Hence, while the
food is passing backwards from the tongue to the gullet,

over the top of the windpipe, it is propelled by the
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striped voluntary muscle, for here speed is required, as,
of course, no breathing can go on while the windpipe
is closed; but once past this difficult point there is no
hurry, and all henceforth goes on in the easy, leisurely
manner characteristic of smooth muscles.
Long before the food arrives in the stomach some
movement has commenced in that organ. The stomach,
strictly speaking, does not include the whole of the
front of the trunk generally so called, but consists of
a bag exactly the shape of that used in the bagpipes
(which, as a matter of fact, is prepared from the stomach
of an animal), only, of course, it is smaller. This bag
lies across the middle of the body, just below the breast
bone, from left to right, and is some eight inches long and
four or six broad ; at the top of the left end the gullet
enters, while at the extremity of the right end a valve
opens into the duodenum.

As soon as any food enters the mouth, or even the
scent of it reaches the nostrils if hungry, not only does
the mouth “water,” that is

,

begin to pour out its
secretion, but the stomach does the same. Let us see
how this is done. As the diagram shows, the end of
the gullet and the beginning of the stomach are dis
tinguished by a complete change of surface. The
gullet is lined throughout with smooth cells, like the
scales of a fish, to enable the food to pass readily into
the stomach; but the stomach is honeycombed in every
direction with pits, shallow at the entrance near the

gullet, and getting deeper and deeper near the further
end. The shallow pits secrete a fluid which still further
liquefies the food, and prevents it from injuring the
walls of the stomach, while the deeper pits are lined
with tiny cells possessed of a peculiar power that by a
subtle chemistry which baffles our researches, manu
factures out of the blood a juice called the gastric juice,

7
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which is composed of hydrochloric acid and a powerful
digestive substance called pepsin. Of this gastric juice
about one gallon is made every day.
Now, as soon as any stimulus is given to the stomach
by the advent of food in the mouth, or even by the
smell of it

,

the capillaries of the stomach enlarge, and

it blushes a rosy red just like the cheek, and sets to
work. Very soon a quantity of fresh gastric juice is pre
pared, and ready in the stomach for the reception of the
food; and, when this supply arrives, the wave of con
traction that forced it down the msophagus, or gullet,
seems to spread round the muscular walls of the
stomach, which began contracting and expanding with

a churning sort of motion—the valve leading out of the
stomach (the pylorus) being tightly closed.
The food is thus tossed about and mingled as

thoroughly as possible with the gastric juice, especially

if the mouth has done its work and thoroughly ground
up the food by the teeth; but if the teeth are bad and
do not masticate the food, they throw fearfully hard
work on the stomach, and produce indigestion. Fowls,
on the other hand, have the equivalent of teeth in their
stomach (called the gizzard), and pound up their food
there; but ours must be ground in the mouth or not at
all. Supposing, however, the sandwich to have been

well masticated, the gastric juice now gets to work in

every part of the meat, for it has no action on the bread
at all. By a peculiar action of the pepsin the fibres of
the meat are dissolved and liquefied into a fluid that can

pass through the lining membrane of the alimentary
canal. This liquid meat is called peptone, and if you
hear the expression peptonised food, it simply means
food artificially digested by pepsin. On the bread of
the sandwich the gastric juice has no power whatever;
on the fat it has some in this way. It will be
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remembered in Chapter II. I pointed out that fat really
consists of separate globules of oil, each contained in a
cell shaped like a signet-ring, and formed of protoplasm.
This protoplasm, being of the same constitution as meat

(which is really striped muscle cells), is attacked and
dissolved by the gastric juice, and the little globules of
oil are set free, but not otherwise altered.
The food now remains in the stomach avariable time,
according to the difficulty of reducing it to solution.
Thus venison takes about one and a half hours; turkeys
and geese over four; pheasants, pigeons, and fowls,
about three—the roast taking longer than the boiled.
Of meats, tripe takes one hour, mutton about three, and
pork about five. Tripe and lamb are easiest of digestion,
and pork and salt beef are the hardest.
When all is reduced to a thin fluid mass the gate-like
valves of the lower end of the stomach fly open by some
instinct yet unknown to us, possibly by the increasing
acidity of the fluid, and the partially digested food pro
ceeds to the third great digestive chamber, of which
many people have probably not even heard—the

duodenum. This is
,

as its name implies, the length of
the éreadtk of twelve fingers, and is shaped like a horse
shoe. Its construction is most remarkable. It is

crossed transversely by huge projecting folds, that

hinder the food from traversing it too rapidly. It con
tains the most powerful digestive fluid in the whole

body, called the pancreatic juice, which enters it by a

small tube on the left side, while the bile—that powerful
antiseptic—enters it at the right. Our sandwich by this
time is somewhat transformed: a good deal of the bread
has been changed into sugar: which (dissolved) has

already passed through the stomach walls into the
innumerable hungry blood capillaries that lie waiting
on the other side, and been carried off, as all digested
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food is
,

to the liver; but part of the bread, still un
changed, has entered the duodenum. The same thing
has happened with the meat: part has been made into
peptone and absorbed, part has entered the duodenum ;

and as for the fat, though set free, it has followed the
bread and meat into this third great receptacle.
This powerful pancreatic juice is made by a special
gland called the pancreas, which lies just behind the
duodenum, and which secretes the juice at the rate of
half a pint a day; but what it lacks in quantity it more
than makes up in quality, for it is not one, but three,
digestive fluids combined in one. It contains a quantity
of the digestive for bread, a quantity of the digestive for
meat, and a new digestive for fat, so that nothing can
now escape that is digestible at all.
Of course some people will eat substances that no
juice can touch : such are all corky substances, like the
peel of potatoes; all skins of fruits; many seeds of
fruits; and insoluble earthy matter.
By the three digestives, then, the sandwich is now
finished up. The last of the bread is changed into
sugar, the last of the meat into peptones ; but the fat is

a harder problem, being the most difficult of all sub
stances to dissolve, on account of its oil globules. All,
indeed, that the combined forces of the bile (for it acts
on fat, too) and the pancreatic juice can do, is to break

up the oil globules very finely, so as to form what is

called an emulsion; but even then the fat will not pass
across the walls. Here, then, Nature steps in with a

contrivance so marvellous as to excite our very highest
admiration.
Studded very thickly all over the lower part of the
duodenum are small elevations exactly like fingers.
They are of most complicated structure. (See diagram
of villus.) Consisting in the middle of a hollow tube,
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ending in a blind extremity near the top of the finger,
and communicating below with a network of tubes, we
find next a layer of smooth muscle, then a number of

~—-' Fat globule.
-—— Onler cells that grasp it.

Next layer of cells.

_
Blooduessels in I/1'llus.

""'
Inner cell layer.
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DIAGRAM OF VILLUS or THE DUODENUM.
(Schofield.)

The tiny points between the elevated ones in the small diagram on the right show
the actual size of the villi.)

cells—all alive—and, lastly, on the surface a row of
specially constructed cells, with tiny hairs or tentacles
like sea-anemones. And now comes the business of
getting the fat into the blood. It cannot pass across
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the membrane like all other food, so these little cells lay
hold of each tiny globule, swallow it

,

and pass it on
inside; it goes from cell to cell till the last one
deposits it safely in the tube in the centre. When this

is full of fat, it is squeezed down like the finger of a

glove by the muscle fibre, and the contents forced into
the channels below; and all this goes steadily on day
after day, and we know nothing whatever about it!
The channels at the base of these elevations, or “villi,”
all unite and pour the fat into a sort of cistern or
reservoir, nearly two inches long that lies behind the
left side of the stomach; and thence it is pumped up
the left side of the body to a spot immediately behind
the left collar-bone, where it is poured into a large vein,
and thus at last enters the general blood stream for con

veyance round the body. It is obvious that this duct
that discharges so much food into the body is of the
greatest importance to life. In one man where it was
obstructed it caused death from starvation, and his body
weighed only forty-five pounds!
The rest of the absorbed fluid is carried, as we have
said, to the liver. And here again is a most curious
story. It is found that the dissolved peptones, &c., are
themselves of a positively poisonous nature, and if the
food thus digested be injected into the blood current-—
into a vein, for instance—symptoms of poisoning at once
set in, so that in digestion we first of all make the food
we eat into poisonous matter.
Fortunately for us all, the digested food the moment

it is absorbed by the blood is hurried along to the large
well-known and much abused organ situated on the
right side of the body beneath the lower ribs, known as
the liver. This organ contains, it is believed, one quarter
of the entire blood in the body, weighing nearly five
pounds, and it forms the most extensive and complicated
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chemical manufactory in the human frame. It carries
on_ three distinct processes, at any rate, and probably
many others.
It first of all frees the peptones in the dissolved
animal juice from all poisonous qualities, making them
perfectly wholesome and nutritious, and fit for the
immediate nourishment of the body cells.
Next it lays hold of the soluble sugar into which all
the starch has been made, and changes it into an in
soluble material called glycogen, in which form it is
laid up in immense stores in the liver to be used as
wanted, just as the fat is stored up elsewhere. The
blood contains a material that can turn this glycogen
back again into sugar as wanted.
Thirdly, it manufactures out of the blood a bright
golden fluid at the rate of a quart a day, called bile,
which is a powerful antiseptic and digester of fat.
I cannot enter into the diseases of the liver here; but
I may just remark that sometimes, generally through
some fault of our own, its skilled workmen fail to do
their work perfectly; we become dull, cross, have bad
headaches, and blame a torpid liver. The charge is
true, and the real reason of our sufferings is because we
are being poisoned; a quantity of food is being allowed
to pass through the liver without being properly freed
from its poisonous principles. Hence the ready cure of
self-starvation for awhile, and the wonderful relief it
gives us.
Much more might be said about digestion; enough
has, however, been adduced to dispose of our sandwich,
and to see how the salt, the bread, the meat, the butter
and fat, are enabled to enter the blood as fuel for the
body cells, and to be carried by the blood stream north
wards to the head, east and west to the arms, and
southwards to the legs.



CHAPTER VI

THE PULSE OF LIFE

E have now considered the digestion of food,
and in this chapter I will deal with its assimila

tion, or its supply to the body at large. This is done,
in brief, by a force-pump called the heart, and by a
series of pipes that convey the vital fluid—the blood.
just as in our towns and cities there are three systems
of pipes beneath the streets—the drains, the gas, and
the water-pipes—so in the human body there are also
three sets of pipes whose contents are respectively red,
white, and blue. The red are the arteries (so called
because first believed to contain air), by which the pure
blood is conveyed from the heart all over the body ; the
blue are the veins, by which the impure blood is returned
from the body to the heart; and the white are the
lymphatics, which contain what we may call the drainage
of the body.
The veins lie near the surface, and can be plainly
seen; and it is their impure contents seen through a
thin skin that constitutes the celebrated “ blue blood ” of
aristocracy.
What, then, is the blood, and what is the exact mean
ing of that famous passage in Holy Writ, “For the
blood is the life thereof”?
As a first examination of it would suggest the fol

as
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lowing beautiful experiment as described in Huxley’s
“ Physiology”: Twist a piece of string pretty tightly
round the middle of the last joint of the middle or ring
finger of the left hand. The end of the finger will
immediately swell a little, and become darker coloured,
in consequence of the obstruction to the return of the
blood in the veins caused by the ligature. When in this
condition, if it be slightly pricked with a sharp clean
needle, a good-sized drop of blood will at once exude.
Let it be deposited on a slip of thick glass, and covered
lightly and gently with a piece of thin glass, so as to
spread it out evenly into a thin layer. Leta second slide
receive another drop, and, to keep it from drying, let it
be put under an inverted wineglass, with a bit of wet
blotting-paper inside. Let a third drop be dealt with
in the same way, a few granules of common salt being
first added to the drop.
To the naked eye the layer of blood upon the first
slide will appear of a pale-reddish colour, and quite
clear and homogeneous. But on examining it with a
pocket-lens, its apparent homogeneity will disappear,
and it will look like a mixture of excessively fine
yellowish-red particles like sand, or dust, with a watery,
almost colourless, fluid; and immediately after the
blood is drawn, the particles will appear to be scattered
very evenly through the fluid, but by degrees they

aggregate into minute patches, and the layer of blood
becomes more or less spotty.
The “particles” are what are termed the carjmscles
of the blood; the nearly colourless fluid in which they
are suspended is the plasma.
The second slide may now be examined. The drop
of blood will be unaltered in form, and may perhaps
seem to have undergone no change. But if the slide be
inclined, it will be found that the drop no longer flows,
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and, indeed, the slide may be inverted without the
disturbance of the drop, which has become solidified,
and may be removed, with the point of a penknife, as a
gelatinous mass. The mass is quite soft and moist, so
that this setting or coagulation of a drop of blood is
something very different from its drying.
On the third slide this process of coagulation will be
found not to have taken place, the blood remaining as

fluid as it was when it left the body. The salt, there
fore, has prevented the coagulation of the blood. Thus
this very simple investigation teaches that blood is

composed of a nearly colourless plasma, in which many
coloured corpuscles are suspended; that it has a re
markable power of coagulating; and that this coagula
tion may be prevented by artificial means, such as the

addition of salt.
The corpuscles represent the solid part of the blood,
and no less than 10,000,000 of them can lie on one
square inch, or 12o,0o0,0o0,000 of them in a cubic inch.
They are round and biconcave, or discoid—that is

,

thinner in the centre than round the sides. They are
very soft, flexible, and elastic, and can squeeze almost

anywhere. The white corpuscles, also found in the
blood, are a little larger, and would be round were they
not always altering in shape; alternately contracting
and protruding various parts of their body, as may be
seen by watching them for a single minute. The only
number about one to every five hundred red, and their

functions are quite distinct.

The red corpuscles carry air (oxygen) to every part
of the body, and it is this that gives them their bright
colour; whereas the liquid part of the blood conveys
probably the whole of the dissolved food.
The clotting of the blood is caused by the formation,
as it cools (and dies), of a white fibrous mass, in the
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meshes of which the corpuscles are entangled,the whole
forming a reddish jelly. Blood is thicker and heavier
than water, and is said to have the same odour as the
animal to which it belongs. The weight of the whole
blood in the body is nearly one-tenth that of the body,
no less than one-fourth of the quantity being contained
in the muscles alone. The blood is a hot fluid, being in
health always at the temperature of 98%° F.
The pipes in which the blood circulates are of two
sorts—arteries and veins; to these may be added the

microscopic network of tiny tubes that connect them,
called cafl'Zlarz'es.
An artery is a stout elastic tube, composed of three
distinct coats, of which the middle is muscular, made up
of smooth or involuntary muscle fibre. The arteries lie
deep in the tissues, and when they come near the

surface, as in the wrist and temples, the beating of the
blood in them constitutes what is called a pulse. They
simply carry the fresh blood from the left side of the
heart to every part of the body, allowing no single drop
to escape en route. When, then, the blood has arrived
at the part it has to nourish, the artery, now extremely
small, ceases apparently in the flesh, and a short distance
off a small vein begins. On examining the part, how
ever, with a microscope, we find that it is not really so,
but that the artery suddenly breaks up into a bunch of
capillaries. The united capacity of all the capillaries
in the body is 500 times as great as that of the arteries.
These capillaries, like the arteries, are composed of
living cells, but arranged in a single layer, so that the
capillaries have but one thin coat, and to this fact the
tissues owe all their food and air, as we shall see.
The veins or pipes by which the blood returns to the
heart, like the arteries, have three coats, but they are
much thinner. The blood flows very slowly through
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the veins, though faster than in the capillaries; the
rate in the arteries is a foot a second, in the capillaries
an inch a minute, and in the veins about an inch a
second. The reason is as follows: In the first place,
the united size of the veins, though two hundred times
less than that of the capillaries, is twice as great as that
of the arteries; in the second place, the blood has by
the time it has travelled so far, encountered so much
resistance in going through the capillaries, that nearly
all the force of the heart’s stroke is lost; in the third
place, something must be said for the force of gravity,
the course on the whole being generally more uphill to
the heart than from it. Various aids to move the blood
onwards and prevent it stagnating are therefore intro
duced. In the first place the veins have valves and the
arteries have none; these valves allow the blood to pass
towards the heart, but will not let it return, thus pre
venting any back pressure at any rate; then, the very
thinness of their walls enables these veins to be tightly
squeezed by every action of the neighbouring muscles,
and, as the blood cannot be squeezed backwards, this
is a powerful help onwards. Then, again, as the heart
re-expands it exercises some power of suction on the
returning current. (See diagram.)
Having got back to the heart, let us now consider it.
Essentially a pump, and acting like a pump, and of very
perfect construction, the heart consists of two halves,
each containing two chambers. The right half receives
the dark venous blood, the left side discharges the bright
red blood. As the left side has to exercise the tremen
dous propelling force that shall drive the blood round

the body, its walls are enormously thick, measuring half
an inch across, those of the right side which has only to
pump the blood into the lungs, being little thicker than
pasteboard. The upper and smaller chambers on each
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side are called respectively the right and left auricles;
the lower, the right and left ventricles. (See diagram,
p. 95.) Between the two chambers of the same side
are valves. The blood enters the right auricle from
the veins, and is then squeezed down through the

tricuspid valve into the right ventricle; when this
is full it is squeezed and the blood passes along the
pulmonary artery to the lungs, where it is purified
and freshly charged with oxygen, and thence returns

by four pulmonary veins to the left auricle as bright

‘ ‘ U

DIAGRAM or HEART, WITH GREAT BLooD-vEssEI.s.

red blood. Here it is squeezed through the mitral
valve into the left ventricle, and thence, as we have
seen, distributed at the rate of two ounces (four table
spoonfuls) seventy times every minute all over the

body by a great pipe called the aorta, at the entrance of
which are very strong valves that, closing immediately
the blood has passed through, by its pressure in front,
do not allow one drop to return to the heart. Any
defect in the working of this pump, either from the
weakness of its walls or deficiency in power, or from
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some flaw in its valves, is a serious disease, as on the
constant and regular action of this pump depends
absolutely the life of the body.
Let us now travel round with the blood and see what
takes place. In the arteries not a drop escapes, and it
reaches the tissues it has to nourish as pure as when it
left the heart. It then enters the capillaries. These
are not, as we have said, very effectual guardians of it.
Having only one coat, and this a very thin one, com
posed of living cells, the result is something like that in
a child’s game, where a ring is formed by joining hands
enclosing other separate players who try to escape by
diving beneath the outstretched arms. In the same
way the capillary cells form such an imperfect barrier
between the hungry tissues outside and the food-laden
blood within, that its fluid contents very soon escape.
Not only so, but although the corpuscles themselves do
not, save in inflammatory disease, break through the wall,
the oxygen is soon abstracted from them, and its place
filled with the breathed air of the tissues—carbonic acid
gas. It is this that now gives the corpuscles a purple hue,
and the returning exhausted blood its blue colour. Food
and air is thus carried round fresh to every cell in the body
every minute, and good use they make of it. First of
all, of course (since charity begins at home), they build
up their own frames, which, as they are all alike, may
not be so very difficult ; but next, in a more wonderful

way than we can understand, they proceed to manufac

ture out of the same blood every separate substance of
the body—hair, teeth, nails, bone, muscle, nerve, skin,
colours (blue for the eyes, brown for the hair, &c.),
complicated juices, bile, saliva, &c., and many other

things. The blood is thus a perfect storehouse to those
who know how to use it rightly, like one of those general
shops in the remoter' Highland districts, where every
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thing, from a needle to a crowbar, or from a loaf of
bread to a suit of clothes, can be had.
Of course the cells can only take out of the blood the
nourishment there is in it

,

and this, it is needless to say,
varies immensely. As long as the human being feeds
regularly and sufficiently on a nourishing and mixed

DIAGRAM or CHAMBERS OF THE HEART.
I. Right ventricle. 2. Left ventricle. 3

. Right auricle. 4. Left auricle. 5
. Vena cava

superior. 6
. Vena cava inferior. 7
. Aorta. 8
.

Pulmonary artery. 9. Valve.
Io. Valve.

diet, the cells thrive in plently; when, however, the
fluid contents of the blood contain little food, or quan
tities of alcohol, the cells shrivel, and are in ill-health
and starved. Sometimes we circulate medicine in the
blood to doctor the cells, sometimes poisons.
The air also in the blood-cells varies very much.
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When there is not sufficient pure oxygen brought
round, the cells themselves suffer from breathlessness,
which is so felt by the person that he feels breathless,

DIAGRAM or THE CIRCULATIoN or THE BLOOD.
1. Right auricle. 2. Right ventricle. 3. 4, 5, 7, 8. Pulmonary vessels. 6. Pulmonary
capillaries. 9. Left auricle. Io. Left ventricle. II, 12, I3, I5, 16. Vessels.
I4. Capillaries. 17, I8, I9, 20. Valves of heart.

though his lungs may be perfectly sound. Sometimes
bad, poisonous air is circulated, or from some stoppage
in the veins cannot easily be got rid of, and this is

equally injurious.
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After leaving the capillaries and entering the veins,
the blood passes (as we have seen) through the right
side of the heart to the lungs to be purified.
Hitherto we have only considered the blood as a food
supply; it remains for us to examine its other important
use as the warmer of the body. The blood, as we have
seen, is hot, 98-I-°—a temperature that is maintained by
the ceaseless chemical changes that are going on in it.
If cold water be added to cold sulphuric acid, the
mixture is hot, owing to chemical change; and it is in
a similar way that the heat of the blood is maintained.
The blood in the capillaries is

, of course, the hottest;
for the tissues around, actively changing the chemical
constituents of the blood, acts as furnaces to heat it.
As it then sweeps rapidly round, pervading every part
so completely that it is almost impossible to insert a pin
in any part of the body without piercing some vessel
and drawing blood, it raises the whole body to the same

temperature.
Since, however, the surrounding temperature varies
as much as 100° or more, according to the part of the
globe the individual is in, or whether it be day or night,
winter or summer, or how he is clothed, it is obvious
that with the same blood-heat, unless there were some

compensating apparatus, the body could not remain at
the same temperature. It is only, indeed, in warm
blooded animals that the body-heat remains the same;
in cold-blooded animals the blood is not cold, but the
blood heat varies with the surrounding temperature.
This compensating apparatus exists in a centre in the
brain that controls the nerves that regulate the size of
the capillaries of the skin. When these capillaries
near the surface of the body are widely open, we
perspire freely, and a quantity of body-heat is lost by
diffusion in the surrounding air. This is what takes

8
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place when we are too hot, and want cooling. If, on
the other hand, the temperature around is low, and the

body-heat must be kept up, then all these surface

capillaries are closed almost entirely, and the blood

circulating at a deeper level conserves its heat.

Lymphatics commence in every part of the body in
open spaces surrounding the capillaries. The liquid
portion of the blood containing the food, which has
been used by the body cells, fills these spaces; and a
large quantity of it fills the small hair-like lymphatics
into which they lead ; while, as we have seen, the impure
air is returned by the blood in the veins.
The lymphatics, therefore, returning from every part
of the body, are filled with the exhausted fluid of the
blood, now dignified by the name of lymph. The
lymphatics commencing thus in open spaces, round the

cells, and becoming next lymph capillaries, eventually
get like thin veins, and, like them, contain valves. The
motion in the lymph is

,

of course, always in one direction,
towards the heart, and is assisted greatly by the action
of the muscles, which, with the aid of the valves, always
forces the contents of the vessels in one direction.
All lymphatics empty their contents into the great
veins going to the heart just behind the right and left
collar-bones.
Before doing so, however, the fluid has, in every
instance, to go through a lymphatic gland: structures
which are generally well known, being so frequently

enlarged from disease in the neck and elsewhere.

These glands, which have a most complicated internal

construction, are really elaborate strainers, and also

chemical laboratories.

The lymphatics enter all round the surface, and then
one vessel leaves the gland and carries all the purified

lymph on its course.
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All disease-germs that may have come from the
blood or from the body cells are here stopped in their

course; all deleterious products produced by the cell

life are also stopped ; while certain materials are added

to the lymph, giving it now the power of clotting, and

VARIOUS FoRMs 01-‘ GLANDs, INTERNAL AND EXTERNAL.
g, tubular gland; 1‘

,
a pore of the skin; 12
,

stomach gland; m, salivary gland;

0
,

tear gland.

and making it indeed like white blood, or blood without
the red corpuscles.
Of course, the poison the gland may thus retain
injures and irritates it considerably, and this accounts
for enlarged glands, which simply mean that they have
succeeded in arresting some poison in the circulation at
their own expense.
If there be a sore on the finger, the gland in the bend
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of the elbow will be found to be enlarged, as it has had
to receive all the inflamed products, and if it be a bad
sore, so that this little gland cannot catch all the poison,
those glands higher up in the armpit will be enlarged as
well, for they have caught the rest.
If there be a sore on a child’s head or in its throat,
the glands in the neck that have to stop' the diseased

products are always enlarged. These glands are thus
of the highest possible value, and in serious diseases,
such as cancer, have saved many a life. Perhaps their

highest value is seen in the chest. The lymphatics of
the chest carry off the impurities inhaled in the air, and,
of course, leave them behind in the nearest gland, the
result being that the lymphatic glands in the chest of a
coal-miner are simply hard masses of coal, in the chest
of a knife-grinder full of steel and emery-dust.
Men could not possibly exist in many of these
deleterious callings at all were it not for this action
of the lymphatic glands.



CHAPTER VII

THE BREATH OF LIFE

HE lungs owe their extreme importance to the
fact that seventeen times a minute they are

supplying to the body the most vital food it gets—
oxygen—and at the same time are freeing it from the
most copious poison it possesses_-carbonic acid gas.
The digestive organs, it is true, also supply food to the
body, but that is all. The skin, on the other hand, gets
rid of a great deal of water and effete matter by per
spiration, but its receptive capacity is extremely limited;
in the lungs, however, both great processes go on hand
in hand: at every inspiration the body is fed with
oxygen; at every expiration it is freed from carbonic
acid gas. In the vegetable kingdom, which has to store
the very carbon we spend, it is the reverse; carbonic
acid is absorbed and oxygen given out. All animals
live by oxygen and evolve carbonic acid; and in all
there are lungs, or the essential qualities of a lung, which
consist in a thin membrane with air on one side; and
blood, in small thin vessels, on the other—the walls of
the vessels and the membrane combined being so thin
that a free interchange can take place between the air
in the blood-cells, or corpuscles, and that outside.
The gills of a fish, for instance, are formed on this
principle. The water, with air dissolved in it
,

has free
IOI



102 THE HOME LIFE IN ORDER

access on one side to a thin membrane, on the other
side of which the blood circulates. Lungs are essentially
sacs or bags, though we must not suppose that in any
but the lowest animals they present this appearance.
On the contrary, in mammals they somewhat resemble
what a balloon, say a yard in diameter, would look like
if squeezed up into a tumbler, with just one outlet at
the top; only, of course, in us they cannot be unfolded,

DIAGRAM OF THE LUNGS AND WINDPIPE.

but really consist of numerous air receptacles, with small
pipes all ramifying like branches to every one of them
from the central windpipe. They, therefore, look and
feel more like a sponge, though differing from it
essentially in each having absolutely but one opening
which leads into the windpipe.
In the lungs no manufactory of carbonic acid gas
exists. The chemical combustion of oxygen, by which,
in combination with the body cells, carbonic acid gas is
produced, is going on all over the body round the
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capillaries. It is the formed carbonic acid gas that is
then brought to the lungs, where the process that takes

place is a simple exchange.
Between the lungs and the ribs is the pleura on each

side. Each pleura consists of an absolutely closed and
empty bag, with no opening at all, which is constantly

secreting in its interior a watery fluid. This bag
surrounds the lungs everywhere, its innef side being
fixed to them, its outer side to the ribs, so that when

the one moves in breathing, the two inner surfaces of
the pleura, lubricated with the fluid, glide noiselessly
and without friction on each other. The pleura thus
forms a huge sort of joint to the lungs.
There is absolutely no space between the lungs and

the chest walls, the two surfaces of the pleura being
pressed together. This is entirely due to atmospheric
pressure, for although the lungs look like sponge, they
differ in this respect: you squeeze a sponge small and

let it go, and it expands; the lungs, on the contrary,
full of elasticity, are always on the stretch ; detach them
from the chest wall, and they will all shrivel up small ;
so that they are always pulling away from the chest
wall, not being squeezed up to it. At the same time,
they cannot separate from it

,

because the only opening
to the air being the windpipe which leads to the interior,
the external surface is kept by pressure of air tightly
against the ribs. If, however, a stab or a prick lets the
air in on the exterior surface of the lung, it at once
collapses by its. elastic force.
The windpipe is 4% inches long, and is kept open by
elastic springs of cartilage, forming nearly complete
rings, but deficient behind in order that the food passing
close by down the gullet may not press upon them.
These rings continue along the lesser tubes with more
or less regularity until they get so small as to be only
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about -416 inch in diameter. Then they stop, and the
tube, made of membrane only, continues until it ends in
a little bunch of cells, looking very much like a small
bunch of grapes, each little cell being about 5

1
6 inch in

diameter. (See diagram of lung, page 102.)
The lining of all these pipes from the throat down
wards is a wonderful arrangement. It consists of what

is called “ciliated epithelium.” The skin that lines the
body has one essential difference everywhere from the
skin that covers it

,
and that is

,

the surface is never

composed of a dead horny layer, but everywhere con
sists of active living cells. In the ciliated epithelium
they are not only living, but always moving- Each cell,
shaped more or less like a wedge, with its blunt end
forming the surface of the skin, has on its blunt edge
two or three minute hairs, which by alternate contrac

tion and expansion move incessantly to and fro, with a

very definite sweep in a certain direction. The whole
interior surface, then, of the air-tubes resembles nothing
so much as a field of corn swayed by the wind to and
fro, the principal sweep, however, always being upwards
towards the throat. All particles of dust and dirt thus
inhaled drop on this waving forest of hairs, and are
gently passed up from one to another out of the lungs.
When we remember that these hairs commenced waving
at our birth, and have never for one second ceased since,
and will continue to wave a short time after our death,
we are once more filled with wonder at the marvels that

surround us on every side.

The air-cells, as we have said, hang like bunches from
the ends of the smallest tubes, and average some 55 of
an inch in diameter. These are not lined with the
waving cells, which would here be worse than useless,
but with one layer of smooth cells. Immediately on
the other side a network of innumerable capillaries lie
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so close together that, although they are only 30105 of an
inch in diameter, the spaces between them are less still !
As the cells touch each other, it so happens that
many of these capillaries have one on each side of them.
It is across this thin cell and capillary wall that oxygen
is continually rushing into the blood, and carbonic acid

gas passing out. The particular cells that form the two
walls must have a pretty lively time of it

, and very

tough constitutions, with these alternate currents of
pure and poisonous air incessantly passing across, and

perhaps even through, their frames.
Certain bold calculators say, as already mentioned,

that these lung capillaries stretched in a line would

reach to America!
The extent of the lungs can readily be ascertained by
the golden rule that wherever there is a rib there is lung
underneath, and that they rise a distance of 1

% inches
in the neck above the collar-bone—a fact not generally
known, but of the highest importance.
In respiration the lungs follow closely the movement
of the chest walls and floor.
The floor of the lungs, that separates the chest from
the rest of the body below by a complete partition, is

formed by a huge flat circular muscle, arched like a
dome towards the chest, called the a'iaphragm, or mid
riff. This diaphragm has the power of contracting, and
thus of flattening its arch and pulling the lungs down.
The chest walls, again, are composed of twelve semi
circular ribs. When at rest each lies somewhat like a

pail-handle beside the pail ; in inspiration they have the
same upward and outward movement as the handle
when it is lifted, so that the chest becomes not only
longer, but broader. Between the ribs are muscles that
partially effect this movement.
A certain group of muscles are called muscles of
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inspiration ; that is to say, they are associated together
in the special work of enlarging the chest by muscular
eflort. They are governed by a centre in the lowest
part of the brain that is involuntary, and closely con
nected with the sympathetic system of government,
which works them without our will. At the same time,
they are connected with higher nerves in the brain that

can be controlled by the will, so that we can retard,

stop, or hasten the process. It can only, however, be
stopped for a short time, for though many have tried to

commit suicide by the simple process of holding their
breath, not one has as yet succeeded, because as the breath
is held the blood gets full of carbonic acid, which, as it
circulates through the breathing centre in the brain, acts
as an irresistible stimulant, and compels the person in

voluntarily by deep inspirations to make up for the
temporary stoppage.
Besides the ordinary muscles of respiration, many
others can be called in to help for deep and forced

breathing, until, in the spasms of asthma, nearly every
muscle of the trunk can be called into play to inflate
the chest to the uttermost.
The capacity of the chest being thus increased and
the lungs kept close against it by atmospheric pressure,
a partial vacuum is produced, and the air rushes in to
fill it, which constitutes the act of inspiration.
That of expiration is much more simple, being
ordinarily caused by the simple elasticity of the lungs,
that pull the chest wall down again as soon as the
effort of inspiration is over. For forced expiration extra
muscles can be brought into play to drive the air out.
There are various sorts of breathing. A child of
either sex breathes chiefly by the rising and falling of
the diaphragm, or muscular floor, the ribs moving but
little. As age advances the difference between the
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sexes becomes marked; while men continue to breathe
largely by the diaphragm, women breathe chiefly by
their ribs, and especially the upper six, thereby pro

ducing the marked heaving of the chest. The chest
wall itself, it may be remarked, is admirably adapted
to resist either too great expansion or too great contrac

tion, having an elasticity of its own.
The acts of inspiration and expiration should be
conducted entirely through the nostrils. It is only from
a bad habit of civilisation that any person breathes
through the mouth, which is not only an improper but
a dangerous channel for the purpose.
The nostrils, in the first place, cannot be closed by our
efforts; the mouth can. In the second, the dust and
germ-laden air is carefully filtered through the nostrils,

instead of being gulped down unfiltered by the mouth.
Then, in passing through the nostrils, the air is well

warmed, a matter of the greatert importance for delicate
lungs; through the mouth it is not. There can be no
doubt of the comparative danger of breathing through
the mouth instead of the nose. All animals and savage
men breathe solely by the nostrils.
The nose is provided with powerful self-acting muscles
that can expand or contract the nostrils in respiration.
So important are these in animals that, if paralysed in
the horse, the animal is suffocated.

The amount of air drawn in at each inspiration in
ordinary easy breathing is about 30 cubic inches, or, in
the day, about 70,000 cubic inches. So much, however,
can this be increased by work that a day-labourer will
breathe as much as 160,000 cubic inches.
In addition to the 30 cubic inches of breathing air,
about another 100 cubic inches of extra air can be
drawn in by the most forcible inspiration; and in
addition to the 30 cubic inches expired, about another
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100 cubic inches of reserve air can be driven out of the
lungsby a forced expiration, making in all 230 cubic
inches. But beyond all this, after every possible breath
of air is drawn out of the body, there still remains
another 100 cubic inches of fixed air that never leaves
the cells and smaller tubes. This 230 cubic inches of
possible air for respiration is the amount for a healthy
man, 5 feet 7 inches high, and 35 years old; for every
inch more or less, add or subtract 8 cubic inches. The
amount, too, increases from 15 to 35 at the rate of
5 cubic inches per annum, and decreases from 35 at the
rate of 2 cubic inches.
Inspiration, being by direct muscular efforts, takes a

shorter time than expiration, which is by gradual elastic
retraction.
The rate of breathing in man is 1 7 respirations to the
minute, or one to 4% beats of the heart. It is largely
determined by the size of the animal. Contrast, for
instance, the breathing of the elephant with the mouse.
The daily force ordinarily expended in thus expanding
the chest is equal to raising 21 tons a foot high, or the
man himself to the height of St. Paul’s every day.
The surface of blood-corpuscles exposed to this action
of oxygen is enormous. It is calculated that the
number of corpuscles in the blood is 22,500,000,000,000,
which gives a square area of 56 yards. The ordinary
air itself consists of a mixture of gases composed of
about 5% oxygen, nitrogen, 1%,, water, and -2-010-0 car
bonic acid. The nitrogen is added to the air simply
as water is added to brandy—to dilute it

,

or the oxygen
itself would be too fiery for use. The air that is inspired

is of this composition, is cool, and is more or less laden
with dust and dirt.
The air that is expired is very different. It contains
the same amount of nitrogen, -2

3
0
-

oxygen, 5
% nitrogen,
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:} carbonic acid, more water, some ammonia and dead
animal matter, and it is almost as warm as the blood
itself. The last half of the expiration contains much
more of the carbonic acid than the first half. One very
remarkable fact remains to be stated. We breathe out
much more carbonic acid by day than by night; but,
on the other hand, we absorb twice as much oxygen at

night as by day, so that towards the end of the day our
store of oxygen has become less and less, probably
causing the feeling of sleepiness that sets in, while at
night we have been laying in a store for the next day.
It will be wondered how the fresh air ever reaches
the air-cells if these are always filled (like the depths of
the ocean are with water) with an air that never moves.
The way it is effected is in obedience to the law of the
diffusion of gases, by which an active interchange takes
place between any two different gases brought in

contact. This fixed air, laden with carbonic acid, at
once makes an exchange for oxygen with the fresh air
breathed in; and then it is believed the layer of living
cells forming the thin cell-wall is enabled to pick this

oxygen out of the air and pass it across to the blood
vessels behind, so that it is kept pretty busy. The real
process of respiration is thus seen (like every otherorgemie
process in the body), when closely examined, to be beyond
even our comprehension.
It must never be thought that the blood is ever freed
absolutely from carbonic acid, for even in arterial blood

there is more carbonic acid than oxygen; nor, on the
other hand, must it be supposed that the air is ever

freed of oxygen, for even in expired air there is more
oxygen than carbonic acid.
Carbonic acid gas is not such an active poison to the

human being as is generally supposed, though probably
more poisonous to the human cell. It is a mild
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narcotic. The deadly effect of very close air is largely
due to the amount of dead cells and effete animal
matter it contains. Coal gas is infinitely more injurious
than carbonic acid, and is an active blood poison.
After breathing has ceased, the heart will continue to
beat about 3% minutes ; but in drowning only about 1%
minutes, because, in addition to breathing being stopped,
water is generally sucked in.



CHAPTER VIII

THE FORCE OF LIFE

ERVES are, as I have already said, of two great
varieties : those connected with animal or active

life, and those connected with functional or passive life.
The one run directly between the brain, the seat of all
voluntary and conscious motion, and the voluntary or

striped muscles; the other between the centres of the
sympathetic or involuntary and unconscious system,
and the smooth or involuntary muscles. The first, the
cerebro-spinal nerves, connected with conscious action,
are white; the sympathetic nerves, connected with un
conscious action, are a pinkish gray.
Nerves are excessively fine threads that run from the
central point to the muscle, organ, or skin to which they
are attached. As a rule they do not run singly, but
together in bundles, not only sufficiently large to be
visible, but forming a strong cord, as in the funnybone,
which is a large nerve, the thickness of a piece of Berlin
wool; or a band, as in the celebrated sciatic nerve of
the leg, which is nearly three-quarters of an inch broad.
The single nerve-fibre varies from T0556 to m,}m—6 part
of an inch in width, and is quite invisible to the naked
eye.

Under the microscope, however, a cerebro-spinal nerve
is seen to consist essentially of three parts: a central

III
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tube of fluid transparent matter, that, in all probability,
is the actual conducting medium of the nerve-force; a
white substance composed of interwoven cells that pro
bably acts as an insulator, like the gutta-percha round
the electric wire; and an outer protecting sheath that
may answer to the hempen covering. The gray or pink
sympathetic nerves owe their difference in colour to the
fact that the middle white coat is absent in them.
The central termination of every nerve is in a nerve
cell situated in some part of the brain or spinal cord ; at
the other end it is embedded in whatever tissue it
supplies; for there are nerves connected with the skin,
and bone, and muscle, and the various internal organs.
When we now proceed to consider the function of
nerves, we find they are primarily of two sorts, for
sensation and motion. All nerves connected, for
instance, with the skin carry currents to the brain,

whereas all connected with muscles convey currents

from the brain. The two sorts, sensory and motor, are
exactly alike in construction, only they carry the current
in opposite directions. In this manner the whole body
is protected from any hidden attack, for the moment

any enemy, disease, violence, injury of any sort, heat or
cold, touches any part of the body, intelligence is
instantly flashed to the brain, so that measures of
resistance can be taken. And here it may be mentioned
that in the spinal cord it appears that all nerves of
sensation enter at the back, and that all nerves of motion
leave it at the front. If

,

therefore, the front part of the
spinal cord be diseased, motion is lost in that part of
the body it supplies ; if the hinder part feeling is gone
in the region affected.
The great value of pain is obvious, for it is a nerve
message to the brain that something is wrong, and the

fact that the pain is not felt in the brain that receives,
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but in the part that sends the message, at once localises
the injury. Nerves of sensation, indeed, travel from
every part of the body ; nerves of motion are solely
connected with muscle. Sensation is believed to travel
at the rate of 140 feet per second, and takes one-seventh
of a second to reach the brain.
If any part of a sensory nerve be irritated, the pain is
felt in the part whence the nerve started. For instance,
a nerve giving sensation to the brain from the little and

ring fingers lies by the inside of the elbow, and is called
the “funnybone.” If this be irritated, pain is felt in the
ring and little finger, whence it starts ; and so strong is
this feeling, that when there has been nerve-irritation in
the stump of a leg, the pain has been supposed to be
felt in the missing foot. The irritation of motor nerves,
on the contrary, causes no pain anywhere, but produces
motion in the muscles supplied.
Now, nerve currents may be conducted along the

cerebro-spinal or voluntary nerves, and yet be entirely
involuntary. These are called reflex actions. A reflex
action is one which is the result of sensation without
the intervention of the will ; as, for instance, it is quite
conceivable that the impulse of heat conveyed to the
brain might cause the leg to be withdrawn even in sleep ;
just as a little gravel scattered on a carpet will cause
chickens to scratch when they feel it. Any action
frequently enough repeated may thus become reflex or
automatic. All involuntary actions are automatic, and,
indeed, all sympathetic or involuntary nerves act

reflexly. All actions, when one of the nerves is sympa
thetic and the other cerebro-spinal, are also reflex and
automatic, such as blushing, in which case the nerve to
the brain is a cerebro-spinal sensory white nerve, while
the one from the brain to the muscles round the blood
vessels, causing them to relax and the cheek to redden,

9
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is a gray or sympathetic nerve. The great difference,
as we find to our cost, between the two sorts of reflex
action is this. Those with which no sympathetic nerves
are concerned can be stopped at will; those in which
they are, cannot. A main in a sudden fright may check
the oath that bad habit has made automatically come
to his lips, but he cannot prevent his cheek from blanch

ing. He can stop his eye from winking, a voluntary
reflex act: but he cannot prevent the pupil expanding
in the dark, an involuntary one.
Voluntary reflex acts may, again, be distinctly
acquired, as we have said, by habit, and on this saving
of brain labour is founded the science of education.
Take any mechanical trade : a boy folding envelopes, or
working a stamping machine, at first has to give his
whole mind to every movement, which he performs with
distinct effort. After a few days he can do it quite as
accurately, and twice as fast. In a month he can talk,
while all the time performing complicated rapid motions

with his hand, without any will power at all ; the action
has become a habit, and is now purely reflex. I have
even seen in children who had, unfortunately, constantly
to require medical advice, the tongue protruded on the

doctor’s appearance, almost unconsciously. Reflex

habits, when once firmly established, are difficult to

control, even by direct will-power. Take the bad habit
of swearing as an example; or Darwin’s illustration,
that when he placed his face against the glass pane of
the cobra’s cage in the reptile house of the Zoological
Gardens, though, of course, quite convinced of his perfect
safety, no effort of will could prevent his starting back
when the snake struck in fury at the spot.
The nerves of special sense—seeing, hearing, &c.-—
are, of course, as their name implies, sensory nerves, and
in no way differ from any other, save in the exquisite
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apparatus by which the impressions are received and
transmitted to the nerve, which will be spoken of later
on. So it is with taste and touch and smell, &c.
Some parts of the body have, as we have seen, no
sensation; as, for instance, cartilage of all sorts, the
hair and nails, and many of the internal organs.
I have hitherto, for the sake of clearness, represented
the two nerve systems, cerebro-spinal and sympathetic,
as being entirely distinct. I must now give examples
of organs where they meet, such as the heart and the
stomach. The heart has not only nerves running to it
from both seats of government, but contains within
itself groups of sympathetic nerve-cells. The power by
which it beats arises entirely from this involuntary
nerve force residing in itself, for it will continue to beat
out of the body if supplied with fresh blood ; but over
this beating the cerebro-spinal and sympathetic systems
exercise a regulating power, the sympathetic accele

rating the beat, and the cerebro-spinal retarding it
,

keeping it constantly in check from beating too fast.
Certain emotions (love, &c.) paralyse the brain nerve,
and thus allow the heart to beat faster; while, on the
other hand, other emotions or shocks (such as elec

tricity) stimulate the brain nerve, and slow, or even stop
the heart’s beat at once, and may thus cause sudden
death. The heart is thus really governed by both
systems.

The same nerves run to the stomach, which, like the
heart, is mainly worked by the sympathetic system.
There is thus a very close connection between the heart
and stomach, and the beat of the former is largely
influenced by the state of the latter ; and the digestion
of the latter, again, largely affected by mental emotion,
though it is not, any more than the heart, under the
direct control of the will. '
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Again, both systems of nerves run to the lungs, which,
though mainly automatic in action, differ from heart and

stomach in being subject to the partial control of the
will. We can breathe faster or slower at will, but no
man can stop breathing altogether by any effort of will.
We thus see that there are organs where these two
systems meet for their mutual advantage.
The curious sensation when a limb goes quite “to
sleep

” is due to prolonged pressure on the nerves sup
plying it

,

through keeping it too long in one position ;

the result being that the transparent fluid they contain

that transmits sensation and motion is for the time

squeezed out of a portion, so that, as it were, the wire is

broken, and no message can be sent to the brain, or

only very feebly; if the limb, for instance, is pricked, it

is hardly felt. On the other hand, no commands to
move can be transmitted to the muscles of the limb till
the continuity be restored. This, at any rate, is sup
posed to be the reason of the phenomenon.
The brain is wonderfully protected in a strong, bony
case, called the skull. The only direct channels into it

easily accessible to injury are the eyes. An umbrella
poked into the orbit not only puts out the sight, but
easily enters the brain through the thin plate of bone at
the back. Where, however, the skull is most exposed
to blows and bumps, its roundness and thickness

efficiently protect it.
The largest opening out of it is at the base, where it

is balanced on the atlas, the topmost bone of the spine,
and through which the spinal cord enters the skull.

The brain may, indeed, be looked upon as an expansion
of this cord.
The brain really is twofold: the larger one in front,
called the cerebrum; and a smaller one behind, the

cerebellum.
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The spinal cord entering, as we have said, below, at
first widens and flattens, forming the lowest part of the
brain ; it then passes under a broad transverse band of
fibres called “the bridge,” and, dividing into four stout
stalks, supports, by two each, the great brain in front
and the little brain behind.
Each brain is cleft down the centre, and would be
actually in two halves but for some connecting bands

and structures. The two halves are precisely alike.
Another peculiarity is that, instead of the surface
being smooth, it is everywhere folded in upon itself,
forming deep grooves and furrows, the raised parts
being called convolutions. The result of this is

,

of
course, enormously to increase the brain surface. The
brain itself is everywhere covered with a fine, trans
parent membrane called the pia mater, in which run the
blood-vessels that everywhere nourish it. Above this is

a closed sac, just like the pleura on the lungs, called
“the arachnoid.” The movement of the brain is caused
by the throbbing of the blood in its larger arteries, and

it thus pulsates like the heart. Covering all is a fibrous
membrane called the dura mater. At the base there is

a certain amount of fluid, on which the delicate struc
tures at the base of the brain rest as on a water-bed,
thus protecting it from shock or injury.
Brain substance itself is very soft, like jelly, and
actually contains more water than the blood. In chil
dren it is softest and most watery. It has also the
power of absorbing water to a great extent.
In chemical constitution the substance that most
resembles the brain, that seat of mysterious power,
common as it may seem, is the ordinary yolk of egg.
Milk and muscle or flesh also resemble it very closely
in constitution, though not in appearance.
The brain consists externally of gray matter nearly
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half an inch thick, and internally of white.

SECTION or CORTEX or BRA1N_
a, white matter; 1
7
,

grey matter;

c, brain cells; 41
,

deep layer; 0,

connecting fibres.

ounces in English brains ;

The gray
matter is seen by the micro
scope largely to consist of
nerve-cells (see diagram), or

what we may call the battery
power; while the white sub
stance is an inextricable mass
of nerve-fibres not more than

T-6865 of an inch in diameter,
forming the conducting wires
of the batteries.
The brain is entirely depen
dent for its healthy action on
the blood that circulates in it

,

which is five times as great in

quantity in the grey as in the
white matter. Unless the blood
be pure in quality and abun
dant in quantity, the brain
cannot work rightly; even a

long fast, therefore, will pro
duce mental gloom and des

pondency.
The weight of the brain in
man is greater in proportion

__ to his body than that of any
other animal, with the excep
tion of several small varieties

. -
of monkey and some small
birds. In man it weighs 3

1
0

part of the body, in a baby 110,
in an elephant but 310-, and in

a whale but 3-0161; part. Its
actual weight averages 45
Scotch brains average 2 ounces
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heavier, possibly on account of the better general educa
tion that has longer prevailed in the North, education

being known to increase actual brain weight. There is
,

however, great variation in brains—from that of an idiot,
weighing only 1 1b., to that of a savant such as Cuvier
or Abercrombie, weighing 4 lbs.

In an adult gorilla the brain weighs only 15 ounces.
The spinal cord weighs a little over an ounce.
The quality of brain is not, however, shown only by
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its weight. The number and depth of its convolutions
are a great proof of brain power. In a young child the
outside of the brain is almost smooth, but as years go
on the foldings get more and more complex.
Looking now only at the larger brain, we may on a

whole fairly divide it into three separable, though not
separate, regions. (See diagram, p. 120.) The first and
highest, both in position and function, are the convo
lutions, or the cortex, being the surface of the two
hemispheres, which may be taken as representing the
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seat of the intellectual and moral being of man, best
known by the word SPIR1T.
Beneath this, and situated centrally in the brain be
tween the convolutions above and the medulla below,
lies a large central region whence are regulated the
actions of the body, where all the special senses are
found, and which may fairly be taken as the centre and
source of animal life or bodily activity, a part of the
human being best known by the word SOUL.

CIOUSNESS

£94//4 /4/?/U17

DIAGRAM or THREE REGIONS or BRAIN: U, UPPER; M, MIDDLE;
L, LOWER.
(Schnfield)

a, line of sensation to brain ; b defg hj, varieties of action at command of will in U
region ; b d e, more limited range (often involuntary and unconscious) in M region.

Passing now beneath the “bridge,” we reach the
medulla, the lowest of these three divisions of the
brain, that which resembles, and, indeed, forms a part
of, the involuntary system of nerves. This is concerned
with the control of many of the functions of life, and
with the rule of vegetative as distinct from animal life.
It may, therefore, be taken as the seat of the govern
ment of the BODY proper.
The best proof that the convolutions are needed for
intelligence, however low, and -will-power, or volition, is
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that these are invariably absent when they are taken

away.
The following painless experiment is well described
by Professor Huxley :
“If a frog be narcotised, and its convolutions re
moved, being our first division, but divisions two and
three left, the animal sits on the table, resting on its
front limbs in the position natural to a frog; breathes
quite naturally; when pricked behind, jumps away,
often getting over quite a considerable distance; when
thrown into water, begins at once to swim, and continues

swimming until it finds some object on which it can
rest, and when placed on its back immediately turns
over and resumes its natural position. Not only so, but
the following very striking experiment has been per
formed with it. Placed on a small board, it remains

perfectly motionless so long as the board is horizontal ;

if
,

however, the board be gradually tilted up so as to
raise the animal’s head, directly the board becomes
inclined at such an angle as to throw the frog’s
centre of gravity too much backwards, the creature
begins slowly to creep up the board, and, if the board
continues to be inclined, will at last reach the edge,
upon which, when the board becomes vertical, he will
seat himself with apparent great content. Neverthe
less, though his movements when they do occur are

extremely well combined, and apparently identical with
those of a frog possessing the whole of his brain, he
never moves spontaneously, and never stirs unless
irritated.”
If, however, only the upper part of the spinal cord
be left, these movements cannot be performed.
Let us now return to man, and take an instance:
first of all, when all these centres are in proper action,
and, secondly, when the action of each is interfered with,
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If a man stands reading a book out loud, each of
these three divisions of the great brain, as well as the
cerebellum, is in action.
The convolutions, or their intellectual part, are fixed
upon the subject which he is reading, both the mental
and probably moral nature following it closely.
The central district of the brain—seat of special
senses and acquired reflex action—is in full swing, for
his eyes are rapidly interpreting all the crooked black
devices we call letters into the sounds we connect with
them, which are produced by a complicated connected
action of numerous muscles of larynx, throat, tongue,
and lips, all working reflexly at great speed and with
perfect accuracy, and then, in addition, passing on the
intellectual and moral meaning of those same crooked
strokes to the higher intellectual centre above. This
higher centre, intelligently interpreting the words, may
find it judicious to vary the tone or emphasis in accord
ance with their meaning. This is done at once by direct
will-power from the highest centre, and in this case the
man is said to read “intelligently”; that is

,
by direct

will-action, and not “like a parrot”; that is
,

merely
reflexly. All this time the lowest district of the brain

is pursuing its natural reflex actions, in keeping the
heart beating, the lungs breathing, and life going on;
while the cerebellum, not to be behindhand, is not only
keeping the man erect, but enabling him to balance
on one leg or the other, or move about as needed.
On the other hand, the stages of intoxication, painful
as they are, accurately illustrate successive interferences
with these different districts.
When a man takes enough alcohol, it is always the
highest centre, the convolutions or intellectual centre,
that is paralysed first. The district below, released thus
from this higher control, acts more or less reflexly, in
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exhibiting various forms of animal life unguided by
reason, and the man is jolly, noisy, singing, fighting, or
otherwise using vital force without an intelligent guiding
power.
Let him now take a little more, and soon the second
district in its turn becomes paralysed; the animal life
ceases; he is no longer noisy or jolly, but “ dead ”

drunk. By this time the cerebellum has probably also
been affected, and he has fallen down. The man is not,
however, dead, for the lowest centre still keeps him

alive by carrying on the functions of life. Let some
one now give him (for Nature has opportunely taken

away his power further to poison himself just in time)
more to drink, and he will not only be “dead drunk,”
but dead altogether, as the medulla itself becomes
paralysed.
When a child begins active life as a baby, all its
actions are instinctive and unconscious ; as it gets older

its actions become conscious and voluntary, and every
movement is the direct result of will-power ; but as he

gets older still all the ordinary movements frequently
repeated become reflex habits, and no longer require

thought, which by this time is wanted for higher things.
And so, by degrees, more and more reflexes are ac
quired, and the brain power economised, and enabled

to be concentrated on studies and other intellectual

exercises. Take writing, for instance: a child’s whole
thought is how to form each letter; a youth’s is a good
deal concentrated on the writing; an author’s pen flies
over the paper with the most perfect reflex action,

writing line after line as fast as the thoughts crowd into
the brain, without considering the formation of any
letter at all.
Take, again, a soldier’s drill. How awkward and
arduous until the movements have become reflex, and
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then how purely mechanical! A story that illustrates
this is well known to all—how an urchin, seeing a
soldier carry his rations of mutton and potatoes across
the barrack-square, suddenly shouted “Attention,” and
the reflex habit of carrying “the little finger to the
seam of the trousers” at that word was too strong for
the soldier, and in an instant his arms were down by his

side and his dinner in the gutter.
It is supposed that, for all but the highest thoughts,
one half of the brain is enough, and that the right brain
is for most actions held in reserve in case of need.
The following is such an interesting illustration of
this that I give it :—
The centre for speech lies beneath the left temple
just in front of the ear, near the surface of the brain.
An injury there, a blow, a growth, or broken blood
vessel, deprives a man at once of speech—not of
thought, but of the power of forming the thoughts into
words, though he can write them on a slate.
Now, the left brain controls the right side of the
body, and receives all sensation from it

, and the right
the left side, as all nerve fibres to and fro cross over.
An injury, therefore, on the left side of the head
would paralyse the right side of the body, and also
make the man speechless ; but curiously enough a blow

on the right side would paralyse the left side of the
body, but the man would speak as well as ever, the

reason being that the centre of speech lies on the left
side only.
But if the man be left-banded, and is injured on the
right side of the brain, he is not only paralysed on the
left side, but loses his speech as well, for in a left-handed
man the two sides of the brain are transposed, the left
side being on the right, and the right on the left, so

that his left hand is really his right; that is to say, all
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the inherited brain power that has guided the right
hand for so many hundreds of years in him guides the
left. Now, if the man be thus injured on the left side,
he is

,
as we saw, paralysed on the right side and

speechless (unless he be left-handed). But although
the injury remains the same, after a long period he may
begin to talk again. It is thus believed that the right

THE MEDULLA; THE LOWEST PART 0F THE BRAIN AND THE TOP 0F
THE SPINAL CORD (THE cENTRE or PHYSICAL LIFE).
A, Cerebrum. B, Cerebellum. C,Medulla. D, Spinal cord.

side has come to the rescue, and taken over the function

belonging to the left.
There are curious instances of the higher intellectual
centres, being started by the will, completing a process
by themselves; as, for instance, in trying to remember
a name, or work out a problem, and failing. Very
often the answer comes spontaneously after a short
time, as if whispered in our ear with the directness of
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an answer to a question. The time nerve-currents take
is interesting. A touch is felt in I second, a sound
heard and answered in I second, an object seen and
signalled in § second, a thought alone takes -4

1
6

second.

Sleep is the rest of all the brain but the medulla,

Large Brain

Small Brain

'I'oA.rm

‘ Spinal Cord

To Log

SPINAL Conn, suowmo uow THE NERVES ARE GIVEN OFF TO TI-IE
' Bonv.

which never sleeps. Every organ rests at times—the
heart for half a second at a time, the lungs for two
seconds—but it would never do to have such short
periods of work and rest in the brain, for us to be alter
nately conscious and unconscious every few minutes.

We therefore take our brain rest all at once, as sleep.
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In sleep the brain has very little blood in it
,

in accord
ance with the law that the circulation in every part

is exactly according to the activity of that part.
The bridge over the medulla consists of a mass of
transverse fibres, connecting the two sides of the cere
bellum ; just in front of it are the small bodies by which
we see, directly connected with the eyes.
The medulla consists of essentially two parts. (See
diagram, p. 12 5.) It is a through channel for all impres
sions passing up to the brain from every part of the body,
and for every command passing down from the will;
and it is also a terminus or centre for the leading reflex
actions by which life is maintained. Here is the heart
beating centre, the lung-breathing centre, the centre of
swallowing, of masticating, of secreting saliva; here

is the centre that controls the regulation of heat, and
the surface capillaries all over the body, &c.
In the medulla, as in the spinal cord, of which it is a
part, the white matter is external, and the gray internal.

The spinal cord, again, consists of through-wires or
nerves running to and from the brain, and local reflex

centres for simply bodily acts. If the knee be tapped,
for instance, the leg jerks outwards by a simple spinal
reflex action about which the brain is not only not con
sulted, but which its most powerful commands cannot

wholly hinder. (See diagram.)



CHAPTER IX

LIGHT or LIFE

E now commence the consideration of the
special senses by which we see, hear, and

speak. Those of touch and taste have already been
alluded to.

In speaking of the eye, the first thing clearly to
understand is that it does not see, and cannot see.
Ihave called it “the human camera,” which is a most
accurate designation. The camera does not see the
object ; it receives it through a lens into a dark box, at
the back of which it is focussed. It is the man behind
lhe camera who sees, and it is the brain behind the eye
that really sees.
We saw in the last chapter that the “ optic lobes,” the
real centres of sight by which we see, lie in the base of
the brain, just in front of the “bridge” in the medulla.
These lobes are directly connected, each of them, with
both eyes, and if one lobe be destroyed total blindness
of the opposite eye ensues, and if both are destroyed,
absolute blindness results, though the two eyes, or
“ cameras,” are as perfect as ever, and the man himself

alive. This is seen in cases of disease which destroy
these lobes. The optic lobes are, therefore, in this sense,
“the man behind the camera who sees.” In exactly the
same way the ear does not hear, nor the tongue speak.

I28
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The eyeball itself consists of a hollow globe lying in a
pyramidal cavity known as the orbit. This is filled with
fat, in which the eye rests as on a cushion, and revolves

freely and without the least friction. (See diagram.)
This orbit protects it from any ordinary injury in front,
where it is very strong; but behind the eye its walls are
very thin, so that the point of an umbrella might easily
enter the brain. And yet an iron hat-peg, three inches
long, has been known to lie in the orbit for some days
without the patient knowing it I Another patient, some
days after thrashing wheat, suffered severe pain, and
discovered in the orbit a grain of wheat that had shot
forth a vigorous green sprout (Treves). This globe is
still further protected by the two eyelids, which, at any
approach of danger, close involuntarily in front of the
eye. Above the outer side of the eye lies the tear
gland, and every time the eye winks a tear squeezed out
of it sweeps across the eye, washing all impurities away,
and finding its way out of the inner corner of the eye
down a little duct into the nose. This takes place about
five times a minute. Only when the tears fall too fast,
under the influence of emotion, do they roll over, and
we “cry.” Tears are not shed sooner than at six
months. Infants, therefore, do not really “shed tears.”
Six little muscles are arranged round the back of the
orbit, and ending in small strings, or tendons, are
attached to the sides of the eyeball, so as to pull it in
every direction we wish to look. One of these tendons
runs through a beautiful little pulley in the top of the
orbit, and gives the eye that upward roll so affected by
poets !

It is of the utmost importance that both eyes should
move together, and all arrangements have been made to
ensure this, which are generally, but, as we shall see, not

always successful. When they fail we squint.
10
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The two eyes are, of course, the sole cause of stereo
scopic vision, by which, through seeing an object
simultaneously from two points of view, we learn it is
solid. Had we but one eye, we should see everything
in the same plane, and find it very difficult to understand
solidity.
In front of the eyeball is inserted a circular window,
called “the cornea,” by which all light enters the
interior. It is apparently “let into ” the eyeball exactly
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as a watch-glass is let into a watch. It is really, with
the rest of the coat of the eyeball, called the sclerotic,
made of a peculiarly tough sort of white fibrous tissue.
In the cornea, of course, the cells are perfectly trans
parent, and are arranged in perfect rows, and there are
no blood-vessels. It is difficult, as we look at this trans
parent, glass-like structure, to believe it is composed of
over one hundred layers of living cells. The surface
consists of a false skin exactly like the epidermis of the



THE LIGHT OF LIFE 13!

body, with the same active life going on every hour.
The substance is composed of flat, transparent fibrous
bands with irregular spaces between them. These

spaces are filled with wandering white corpuscles from
the blood, and this structure is of great interest, because
here these can be most clearly watched in life.

'

If some
colour be injected into a blood-vessel in any part of

00754 ea/€F4c£
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SECTION or CORNEA (OR WINDOW) or EYE (MAGNIFIED).
(Schofield)

(This is perfectly transparent.)

the body—violet, for instance—after a time some of
these wandering coloured corpuscles will be found
slowly working their way across the substance of the
cornea.

The eyelids are lined with a delicate skin called the
conjunctiva, which is continued all over the eyeball, and
whose anterior layers form the epidermis of the cornea.
Immediately behind this transparent window is a
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semicircular chamber like the space between the

watch-glass and the watch; this is filled by a crystal
watery fluid.
This is bounded behind by the iris, a coloured muscle
with a circular aperture, through which the image to be
seen enters the eye. The two irides are not always of
the same colour, and brown spots are frequently seen

upon them ; in albinos they are pink, because, having no
colour, the blood is seen through them. The iris is like
the diaphragm in a camera; it cuts off the superfluous
light, and lets the image be seen sharply and clearly.
The muscles of the iris can contract the aperture or
“ pupil” to a pinhole, or expand it to Q; of an inch. The
pupil only looks black because all is dark inside. Its
average size is % of an inch, and the centres of the pupils
should be 2

-}
;

inches apart. The pupil is expanded to
take in more light, as in a dark room, or in the evening
when looking at dim objects a long way off; and it is

contracted in bright lights or looking at near objects.
This far-away look, thus expanding the pupils, increases
the beauty and “depth” of the eye, and is sometimes
cultivated in life, and often depicted in sketches of
female heads. Certain drugs have the power to enlarge

it
,

also fear, weakness, and alcohol. In us the movement

is involuntary, but animals that prey by night, as cats

and owls, can use it voluntarily, as can be seen by
watching their eyes for a few moments.

Immediately behind the “ iris,” or coloured curtain of
the eye, is a crystalline lens, by which the image is

brought to a focus sharply and clearly at the back of
the eye. This lens is convex on both sides, and its
eflect can be seen by placing any such lens, called
“bi-convex,” between any view or object and a white
sheet of paper, when the view or object will be found
perfectly mirrored on the paper upside down. But to
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do this the glass must be held at exactly the right
distance from the paper, which is determined by the

convexity of the glass; the more convex it is the
nearer must it be held to the paper, the flatter it is
the farther off. In the camera, where the image of the
sitter has to pass through the lens on to the ground
glass or plate at the back, the focus is secured by
moving the lens backwards and forwards with a screw
until the right distance is obtained, which is determined
by the distance of the object, and a clear, sharp image
seen. The difficulty in the eye is that the lens is fixed,
and the screen that receives every image, at whatever
distance, is fixed about 2- of an inch behind it. Now, if
a piece of paper be fixed upright, and a little stand to
hold a lens be fixed 2- of an inch in front of it

,

the only
way to get a clear image of any object on the paper
from the lens, seeing you cannot move it any nearer or
further away, is to keep changing your lens till you get
the right one. In the eyes this is exactly what is done.
The lens is of almost perfect elasticity, and a thin
membrane stretched across the front of it keeps the
anterior surface flatter than the posterior. Now, if the
object be too near or too far to be exactly and clearly
seen or focussed, a special set of muscles instinctively
relax this membrane to let the lens become more
convex, or tighten it to make it flatter.
Behind the lens is the hollow of the eyeball, filled
with a delicate and transparent jelly, through which the
light passes to the back. All the light comes through
the aperture in the iris, which is itself painted black on
the inside, whatever colour it may be on the front, to
prevent any rays penetrating into the eye except by the

pupil.-
The nerve that passes from the eyeball into the brain
to the centre of sight is like a stalk to the eye, and is as
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thick as a small slate-pencil. It does not enter the eye
exactly at the back, but 1

1
0 of an inch to the inner or

nasal side, and then spreads out into a thin film 5
1
0 of

an inch thick all over the inside of the eyeball excepting
the anterior third, where no image or light can ever
come. It does not lie immediately in contact with the
white “sclerotic” coat of the eyeball itself, for between
the two is a layer of cells that look exactly like black
velvet, so full are they of black pigment, which forms
an admirable background for the transparent nerve
film that lies on it

,
while it allows no ray of light to

pass through.
This nerve-film, thin as it looks, consists of some
dozen most complicated layers, as shown in the follow

ing diagram, and the sight is supposed to reside in the
rods and cones that lie innermost against the black
velvet or “choroid ” coat. On this film, or retina, then,
any object from the external world is accurately focussed,
but every part does not receive the image with the same
accuracy. Exactly at the back of the eye the retina is

very thin, and there is a small yellow spot or depression
lined with hardly anything but the rod and cone layer.
Here sight is keenest. Hence, although we can “ see” a

great deal at once, we can only “look” at one object at
a time ; that is

,

bring it to a focus on this sensitive spot
by looking directly at it.
As we have seen, the optic nerve itself cannot receive
any image, and as where it enters the eyeball it is

evident that there can be no retina, so part of every
image we see is lost, as if a black hole was punched in
it; only we never notice this, any more than the fact
that everything we see is upside down, because we have

long since learned instinctively not to notice the defi
cient part, as well as to reverse the image in our minds.

But that the blind spot exists is proved, as is well
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known, by closing the right eye, looking steadily at
this cross, and slowly raising the head up to a certain

point ; the black dot will be seen as well while you still

O >1‘

gaze at the cross; but at a certain height it will sud
denly disappear. At this height, while the cross is
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Human RETINA OR FILM or NERVE or SIGHT SPREAD OVER Insnn:
or EYEBALL.
(Sch0field.)

(Thinner than tissue paper.)

impressed on the yellow spot, the dot is mirrored on the
nerve as it enters the eye, and hence is not seen ; prov
ing the nerve of sight itself to be blind, and only able to
receive objects through the retina. The eye gazing at any
bright object soon gets exhausted, for the object is not

merely mirrored, but positively bleached upon it. If a
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rabbit be killed in front of a window in a bright light,
and its retina examined, the bars of the window can be
seen bleached upon it. Hence, coming into the house
on a dazzling day, for a time we are quite blind.
The eye has one great advantage over a camera, in
having a curved retina equi-distant in every part from
the lens. The camera has a flat plate, and can only,
therefore, perfectly focus a very small part at the
same time.

Light itself consists in the movement of luminous
waves of ether, vibrating at a speed varying from 446
to 667 billions of feet per second ; red waves being the
slowest, and violet the most rapid, green occupying a
middle place. This perhaps accounts for the rest that
green gives to the eye; for being of a middle tone, its
vibrations are not so fatiguing as those that are very rapid
or very slow. The variations in light waves are, how
ever, much more limited than sound waves, for we can
hear nine octaves of sound, but can only see 1% octaves of
colour. Each colour is caused by waves of light of a
definite rapidity, and certain cones thus receive only red
rays, others yellow, others blue ; for we not only see an
eye-picture in black and white like photographs, but in

their actual colours, and this is by means of the cones.
The solution of the puzzle on our walls of Pears’ Soap
is thus quite obvious. We stare at the great red letters
until all our red cones are exhausted, and we cannot see

with them; then if we turn our eyes away, though the
whole image of the “Pears” is fixed for a time on
the retina, the red being exhausted, we only have the
blue and yellow left, and hence see it as green. Of
course, if the red were not exhausted, and we turned
away, we should not see it in any colour at all, for all
the colours together make white light.

In fish the most curious thing is the way in which
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in soles and all flat-fish the eye has travelled through
the head. These fish are constructed to swim verti

SIDE VIEW OF BRAIN, SHOWING CENTRAL
PosrTIoN OF PINEAL GLAND.
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cally like all others. But having become, from some
cause, very thin, it is easier for them to lie and to swim
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flat on one side. The under-side, therefore, being
always in the dark, has become deprived of colour, and
is white, while the upper one is coloured dark gray. Of
course at first soles, like salmon or trout, had a right
and left eye. But it is obvious that, with constant lying
on the side, the one eye would always be buried in the
mud. The site, not the sight, of this eye, therefore, is
all that is left, the eye itself having travelled through
the head to the side of the other; so that all flat
fish have two right eyes or two left eyes, as the case

may be.
A still more interesting story of an extinct eye may
be told. In the human brain, near the present centre
of sight, only just above it, there is a small body. (See
diagram.) It is called the pineal gland, and in all
works of physiology it will be seen that nothing is

known about it. Descartes, the famous French philo
sopher, thought it was the seat of the soul, being in the
exact centre of the brain, and quite unlike ordinary
brain substance. More recently the pineal gland has
been adopted by Theosophists as the centre of so-called
“inward sight.”
There is a lizard (from New Zealand) in the Zoo
logical Gardens, in Regent’s Park, of the genus Varanus,
in the middle of whose skull is one scale brighter in
colour and differing in texture from the surrounding
ones. This is believed to be the now opaque window
or cornea of a disused eye; for, on its removal, under
neath is a crystalline lens, a retina with its rods and

cones, but turned the opposite way from those in the

double eyes of animals, and an optic central nerve
passing down into the brain, and connecting it with

the gland. In the common slow-worm the eye is there,
but the cord that connects it with the pineal gland is

wanting. In man it appears the gland alone is left,
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excepting that in the centre on the top of the head there
is a deficiency in the bony skull-cap at birth, which is

only slowly closed some months after. It is called
the anterior fontanelle. This central eye recalls to
us vividly the fable of the Cyclops.



CHAPTER X

THE SOUNDS or LIFE

HE sounds of life are two in number, those that
come and those that go, or the sounds that enter

by the ear and the sounds that leave by the mouth.
This chapter, therefore, falls naturally into two parts
the hearing and the voice. Although the eye is gene
rally considered a more wonderful structure than the ear,
I very much doubt if, when the marvels of the latter are
better known, it will be considered so. More secure
from observation, more complicated in structure, they
are at present much less familiar to most.
We have on each side of the head three ears—an
outer car, a middle ear, and an inner ear. True they
are only each parts of the same organ, but we will
consider them separately.
The outer ear is both an ornament to the head, when
well shaped, and an apparatus for catching sound-waves
and conducting them inwards. To animals it is of far
greater use than to us. Any one who has watched the
movements of a dog’s ears will see of what importance
they are to him. We have car muscles, but they are
weak and of little practical use. An ingenious observer
states that the edges of the ear vibrate to a perfect
octave, as can be seen by playing on it with a small
bow ; but this is of doubtful use to us. The small knob

I40
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at the upper and back part corresponds to the tip of
the ear in animals, and in some men is almost a point.
The ear leads into a tube nearly an inch long, lined
with stiff hairs and a little wax to prevent the intrusion
of unwelcome visitors, and is bounded at the end by the
drumhead or tight membrane stretched entirely across
it in a slanting direction of about 45 degrees. This
membrane is the thickness of a piece of foreign note
paper, which will explain how easily it is injured. It

, ,,; .
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DIAGRAM OF THE THREE RIGHT EARS.

(Schofie1d.)

will also be understood that all ear-drops are completely
useless for any disease that lies behind this membrane,

beyond which they cannot penetrate. This, then, forms
the boundary of the outer ear.
Passing behind it

,

we find ourselves in a narrow, lofty
chamber, something the shape of a button on its end.
This is the middle ear, and is in as direct communica
tion with the air as the external tube, by a pipe two
inches long, opening into the throat, and known as the
Eustachian tube. Air is thus freely admitted in health
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to both sides of the ear-drum, and the want of this is a
great and common cause of deafness. By holding the
breath and then swallowing, air can be forced up the
Eustachian tubes, causing a pressure that can be felt in
these middle ears.
The outer wall of this chamber is, of course, formed
by the drum, while in the bony inner wall opposite are
seen two smaller drums stretched across two openings—
the one being oval, and the other round. The whole of

Ia Bow J! Ja.Z’¢.rr?sbn- /Enlavydj
DIAGRAM on THE EAR Bonas.

(Schofield.)

this inner ear and the Eustachian tube are lined with
that wonderful waving structure, the ciliated epithelium,
that always waves in the direction of the throat, so as to
hinder impurities from collecting in this chamber.
Its greatest marvel, however, consists in a curious
chain of three bones slung from its roof.
They are called respectively, from their suggestive
shapes, the hammer, the anvil, and the stirrup-bone.
The hammer, slung from the roof, has its handle
tightly bound down on the back of the drum of the ear,
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while the head rests on the head of the next bone, the
anvil. This, also slung from the roof, is articulated by
one of its feet with the head of a well-shaped bone
stirrup, which in its turn has its base or foot-plate
attached to the oval membrane on the internal wall.

The object of these bones is sufficiently obvious. It is
well known that all sound is caused by vibrations or
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waves of air ; these waves are collected by the outer ear,
pass up the ear-passage, and, striking on the drum,
cause it to vibrate. These vibrations cause the air of
the middle ear to move in a similar way with vibrations
that strike on the membrane of the inner wall, so that
some hearing is possible without the bones at all. The
excessive accuracy of transmission necessary, however,
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to secure the hearing of speech, &c., is secured by this
apparatus, every vibration being carried by the handle
of the hammer and the plate of the stirrup to the inner
membrane with absolute exactitude, the vibrations
varying in speed from 16 for the lowest note to 40,000
per second for the highest. Two muscles, one the
smallest in the body, regulate these vibrations.
The drum of the ear is not made like the head of a
drum, just suited to receive and emit one sound, which
can be altered by tightening it or slackening it at
pleasure; but it is unevenly stretched across the opening
in such a way as to be able to take up every vibration,

fast or slow; in addition to which one of the two little
muscles can both tighten it up in listening intently to a
further pitch of acuteness, and slacken it further if any
loud sound be expected that might rupture it. The
other muscle is fixed in the same way to the stirrup.
In now endeavouring to describe the wonders of the
internal ear, or real organ of hearing, the very simplest
language will be used ; at the same time, the details are
so complicated as to need close attention, and yet are

too interesting and essential to be omitted.
Behind the oval drum, to which the foot of the stirrup
is fixed, is a small chamber, called the vestibule, filled

with fluid, and containing a membranous bag also filled

with fluid. This bag contains some of the endings of
the nerve of hearing, terminating in bead-like, tiny
mushroom heads, and in the bag are a number of sharp
crystals that move about during vibrations, probably

striking these nerve-ends.
This vestibule has numerous openings leading to the
semicircular canals, which we will look at directly.
Leaning-against its internal wall, and also against the

round drum of the middle ear, is the broad end of what
looks like a small periwinkle shell; instead of having
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one spiral canal, however, it has two, the one opening
into the vestibule, the other ending at the round

opening into the middle ear. This double canal con
sists of two and a half turns, getting, of course, smaller
towards the top, and the two communicate together at
the top by a minute hole. It is entirely filled with
limpid, saltish fluid. This double spiral is separated by
a fine membrane. Resting on the inner and upper
surface of the membrane, and continuing round and
round to the top, are a continuous row of little headed
rods like pianoforte hammers, all graduated in size,
getting smaller and smaller as they go up—about 3,000
in number. On the outer side of the membrane are
arranged a corresponding number of hollow pads, into
which these little hammers accurately fit; and it must
clearly be remembered that every hammer and every
pad is a living cell. These hammers and pads form a
spiral arch all the way up. There are also two or three
rows of stiff bristle-like cells along this canal, passing
through holes like eyelet-holes in the membrane, that
connect the hammers and pads together.
All this is supposed to be an arrangement for re
ceiving the different vibrations in the fiuid around, and
transmitting them along the nerves with which each
hammer is connected. It is supposed that each one
vibrates to a definite sound. In addition to this, atten
tion has lately been drawn to the dividing membrane
itself, which is believed to consist of an infinite number
of strings of different lengths, themselves also stretched
all the way up to respond to different vibrations.
It is supposed that the nerves in the vestibule, and
the bag with the little crystal particles, determine the
intensity of the sound-waves ; and these passing on, and
also striking directly on the round drum, are interpreted
into the various words, sounds, or tune that caused them

11
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and transmitted to the brain, by the complicated
apparatus I have described.
But we have not quite done yet. I have spoken of
three semicircular canals. These are made of bone, and
all open into the vestibule, the first being vertical to the

position of the body, the second horizontal, and the

DIAGRAM or A SEcTIoN or THE SPIRAL CANAL or THE INTERNAL
EAR. -

(Schofield.)

1. Natural size of internal ear. showing the cochlea and three semicircular canals.
2. Magnified view of section of the cochlea, showing the spiral canals. 3. One
turn of the canal. 4. The same, magnified one hundred times.

third transverse; so as to lie in the three directions of
solidity. They are filled with fluid, and are supposed
to act like spirit-levels, and to be connected with the

little brain, or organ of equilibrium, so that it is informed
at once in which canal the greatest pressure exists,

according to the varying positions of the head. It has
been found in certain diseases that when one of these
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canals has been injured, the body has a tendency to roll
over in a similar direction, either forwards, or sideways,
or backwards. These canals are also supposed to
determine the position of the sound we hear, and the
close connection they form between sound and equili
brium shows the value of a band to soldiers when
marching.
It is still a moot point whether these elaborate
hammers in the inner ear really transmit the sounds,
or whether the vibrations of the fluid on the points of
the rows of stiff hairs so elaborately arrayed around
them do so.
The waves of sound are waves in the air, exactly like
waves at sea, varying from the lowest we can hear,
which is 64 feet long and 16 to the second, to the

highest, which is -l
» of an inch long, and 38,000 to the

second, each octave higher having waves twice as fast
and half as long as the fundamental note.
There are plenty of sounds too shrill for our ears to
receive; the squeal of a bat, the chirp of a cricket, is

thus often unheard by us. By the aid of a Galton’s
whistle, notes can be produced too shrill for the human
ear, though they can easily be heard by a horse or dog.

From the back of the inner ear all the countless
strands of the nerve of hearing are collected into one
thick cord, which runs through the bone into the centre
of hearing in the brain. just as in the eye, if this
centre be injured, all the elaborate apparatus we have
described is useless. We may compare it to a tele
phone, as both depend in the same way entirely on
vibrations. The value of two ears is that we can hear
two things at the same time, as a clock striking and a
conversation. We can also receive sounds equally well
at either side of the head.
There is a distinct difference between hearing and
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listening, just as, in the eye, between seeing and looking.
When we listen, the brain centre is on the qni vine, and
all the apparatus is braced up to receive sounds, perhaps
otherwise unnoticed, though not unheard.
The difference between a noise and a musical sound
or note is that in the latter the waves are regular and
of uniform length; in the former they are a mixture
of different lengths.

Let us now just briefly consider the construction of
the throat and windpipe. The latter is a tube some

4% inches long, at the top of which is a sort of box that
contains the organ of sound. This box is somewhat
the shape of a short jug without a handle, the “ Adam’s
apple” that can be felt in front being the spout of the
jug. The jug has, of course, no bottom, and its lower
edge is a thick, round ring that can be clearly felt in

the throat below the “ apple.”
This pitcher has a sort of hinged lid, called the epi
glottis, not, however, fixed at the back, but hinged on the

spout in front at the top of the thyroid cartilage. It is
also fixed to the back of the tongue, and in shape is like
a leaf fixed by its narrow end.
Stretched across the jug near the top, from the thyroid
cartilage in front to the top of two triangular and move
able cartilages behind, are two glistening white bands

called the vocal cords, and it is the wind from the
lungs rushing through them that causes sound.

At the front these two cords are fixed, but at the
back they are movable. If the triangular cartilages be
rotated by certain muscles, the cords can be separated
behind to the width of the larynx, though still fixed
together at the front, thus forming a triangular opening.
If, on the other hand, the thyroid be tilted up in the front
by other muscles, and the triangular cartilages-which



THE SOUNDS OF LIFE 149

are not attached to it but to the ring or “cricoid”
cartilage beneath—are fixed, the cords are slackened.
If, on the other hand, it be tilted down, they are
tightened to any required extent.
In ordinary breathing, where no sound is required,
the cords are widely separated behind and left lax, so
that the air can pass freely without causing any
vibrations.
We have, in considering the ear, already seen that
musical sounds consist of waves in the air of definite
and equal length and rapidity, and that unmusical
sounds consist of irregular waves.
Loudness of sound consists not in the length of the
waves, but in their height or intensity. Pitch depends
on the rapidity and size of the waves. The lowest note,
we may repeat, that is audible as a note consists of
sixteen waves a second, each 64 feet long; the highest
we can hear of 38,000 waves a second, each § of an inch
long. An octave above any note has waves twice as
fast and half as long as it.
The quality or richness of the tone depends on the
number of smaller secondary waves that, like ripples,
overspread the longer one, of which they always form
some definite proportion, viz., % or i or ,1; in length.
Now, on the whole, music or the sound of the voice
depends, as I have said, on the larynx, while speech
arises from the action of the mouth and throat in
articulating these sounds.
We will now see the exact way in which the sound is

produced. VVhen a person wishes to speak or sing, the
two vocal cords are approximated and their edges made

perfectly parallel; they are also stretched, leaving but

a narrow chink between them. Through this chink the
air is forced from the lungs, and the vibrations of the

edges of the cords break up the stream into the air
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waves of all the different lengths that cause the different
notes. Of course, if the cords are loose the waves are
large, the vibrations few, the tones deep; as they are
tightened they get smaller, more numerous, and the
tones shriller.
As the vibrations of a violin string, however, can
be stopped at different lengths, producing different
notes, so can the vocal cords, which can be made to
vibrate in any part of their length. About twenty-five
different full tones, or three octaves, is a large compass
for the human voice.
The vocal cords of women are one-third shorter than
those of men; the natural tone of their voice is thus
shriller.
Between fourteen and sixteen in children the vocal
cords rapidly increase in length, and the voice is very
uncertain ; in boys at this period it is said to break.
Besides the ordinary chest voice there is a second,
called the falsetto voice, produced with more difficulty
and of a thinner, weaker quality, caused (i

t is believed)
by the vibrations of the extreme edges of the vocal
cords only instead of their whole width.
The whisper is between the noiseless breath and the
voice. In breathing the chink is a wide triangle, in
whispering a very acute one, and in speaking a straight
line.
The sound being thus produced by the formation of
air-waves, let us see how these are further modified and

moulded into words before they leave the lips. The top
of the “ jug ” has, as we have seen, a movable lid hinged
on to the “spout.” In using the voice it is

,

of course,
widely opened, as also in breathing; indeed, it is only
shut down when swallowing, for if there were no lid to
the “jug” all the food passing backwards would fall

into it instead of passing down the gullet. When any
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does so by accident it drops on the vocal cords, or
if these be caught unawares and widely opened, the
morsel drops down the windpipe till it branches into
the air-tubes.
In speech, although words are innumerable, the

THREE VIEWS or THE LARYNX SEEN BY THE LARYNGOSCOPE, AND
THREE DIAGRAMS or THE VOCAL APERTURE, OR GLOTTIS.

separate sounds that compose them are few in number,

and definitely produced.
The vowel sounds are musical notes, composed of
uninterrupted air-waves, but modified in shape by the

arrangement of the lips and glottis, the two movable
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openings through which the air has to pass. Roughly
speaking, they begin with “ah,” in which the mouth is
most widely and the glottis least widely open, and end
with “oo,” in which the mouth is least widely and the
glottis most widely open. But looked at more closely,
they may be said to be twelve in number, in which the
first six, or the “ a ” and “ e” series, have the lips
separated entirely, and in the last six, the “ 0 ” and “ u

”

series, the lips assume increasingly a circular form. “ I ”

is not a single but a double vowel sound, composed of
“ah” and “ ee.” It is the vowels that give the principal
sound to the voice (the consonants being mere clicks) and
to musical sounds.
The consonants are divided into labials, those formed
by the lips, b, p, u, v, f, and w ; into linguals and dentals
when the sound is formed by the tongue and teeth, d, t,
n, th, s, z, r, l, sh; and into gutturals, formed at the
back of the month between the soft palate and the base
of the tongue, g, k, ng, y, and terminal ch. The much
abused letter “h” is produced by an extra rush of air
preceding the next vowel, the rustling sound of which is
the letter.



CHAPTER XI

THE TEMPERAMENTS OF LIFE

NE great value of a brief consideration of tempera
ments is that it gives, what I am ever striving

after in all that I write, a comprehensive view of the
whole man spiritual and bodily, and not the circum
scribed consideration so often adopted of the physical
and mental conditions alone.
In the word “temperament,” though old-fashioned
and to many “out of date,” we get a delightful jumble
of body and mind, of psychic state and physical
peculiarities that is unique. The whole is really a
survey of the outcome of heredity, which has thus
made her mark upon the individual. Indeed, tempera
ments may be broadly described as hereditary character.
I will first of all briefly consider these, and then make
a few remarks upon each.

Temperaments exist of every sort, but for practical
purposes they are generally divided into four: the
sanguine, the lymphatic, the bilious, and the nervous.
These varieties do not imply any disease, but rather
different types of health, the term health being always
relative to the person; no two people having exactly
the same standard of what constitutes health, and few
approaching the abstract ideal I have indicated above.
Certain characteristics are sufficiently predominant in

153
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each of these temperaments to distinguish them by,
though it must not be forgotten that while in real life
we do find the typical specimens we here describe, we
also meet with every variety and combination.
The sanguine temperament is characterised by a florid
complexion, full and rounded body, blue or grey eyes,
and light-brown, auburn, or red hair. The circulation
is full and active, the digestion good, the character

hopeful, energetic, and self-confident, full of force in
body and mind, as befits those who have a free current
of good blood. These people have large chests, small
heads, small veins, good muscles, while their actions are

energetic and decided. With regard to exposure to
injury they are readily affected by sudden changes and
contagious diseases, and when attacked the disease
seems to lay a firm hold on them. They are more
liable to acute than chronic diseases. They have,
therefore, somewhat defective powers of resistance.
The moral disposition seems also to yield to adverse
circumstances, and the character not to be very stable.
The temper is often hasty, though never sulky and
unforgiving. They are volatile in disposition, fond of
change of work and amusement. In women this
temperament shows its best qualities; they are loving,
devoted, and cheerful in mind; while in body the out
line is rounded, the skin clear and often very fair. We
thus get typical forms of female beauty among this
type. The temperament is common among the Anglo
Saxon Race.
The phlegmatic or lj/mphatie temperament is marked
by flaxen or sandy hair, light eyelashes, grey or light
blue eyes, complexion fair, dull or muddy, skin delicate
and readily freckles. The body is heavy, often un
gainly and ill-proportioned, large joints, head, hands,
and feet. The muscles are large, but the movements
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awkward and slow, owing to want of nervous vigour.
The chest and head are comparatively small. The
movements are slow, the passions evanescent, and soon
subside; the intellect dull. The circulation being
sluggish, the nervous centres are so too, for a slow

pulse means slow thought, nevertheless there may be

firmness, solidity, and soundness of judgment. The
power of resistance to disease is inferior, and the
tendency to chronic, and particularly scrofulous, disease
is great. This type is said to prevail among the Dutch
and Germans, and to be frequently found in England.
The 62'/ious temperament is supposed to arise from
excess of bile in the system, as to which, however,
there is no proof whatever. This temperament is in
many respects the opposite of the sanguine, and in
it other functions are all more active than that of
circulation. As a rule, the individuals are dark. The
body is spare, though it may be large ; the joints large -;
the figure angular; the features well-defined, but some
times coarse: the cheek-bones high; the eyes hazel or
brown, sometimes grey; the lips thick; the jaws firm
and strong. The body evinces power, and has a strong
resisting force against disease. The mind is firm,
and often obstinate; great tenacity of purpose and
attachment; devotion strong, but to few objects.
Slow judgment, but not easily shaken; and strong
prejudices. In the female sex the temperament
generally produces firmness of mind, angularity of
frame, and hardness of character, with dark com
plexion and hair. There is

,

however, another variety
of bilious temperament amongst women that almost
forms a special type. In it the face is slight and
more delicate; the hair is smooth, black, and glossy;
the character soft and melancholy. They are never

stout; the complexion is clear olive, sometimes of
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marble paleness; the eyes soft hazel. The temper is
docile, indolent, and of unchanging affection and
constancy.
The last temperament is the nervous; and while in
the other two temperaments the names do not afford
a reliable clue as to their cause, in this it does. The
nerves and intellect predominate in this over the body.
The skin may be dark and earthy, or pale, or delicately
tinted with pink—in fact, of any shade; it is often hot
and dry. The skull is large in proportion to the face;
the muscles spare ; the features small ; the eyes quick,
large, and lustrous; the chest narrow; the circulation
languid; the veins large; the face characterised by
energy and intensity of thought and feeling; the
movements hasty, often abrupt or violent, or else

languid. The hands and feet are small; the frame
slender and delicate. They require little sleep, but
drink much tea. They are prone to all nervous
diseases. They always seem either to be able to do
more than they are doing, or to be doing more than

they are able. The character may be, on one side,
admirable for its powers of mind and insight, for its
lofty imagination; while on the other it may be dis
figured by impetuous and unruly passions. To this
class belong the most intellectual of the race, the
wittiest, and the cleverest. These are the poets, the
men of letters, the students, the professors, and the
statesmen. Their great danger consists in uncontrol
lable passions. They feel pain acutely. Nevertheless,
they can endure long fatigue and privation better than
the sanguine. They form the leaders of mankind.
Amongst women this type is well marked. There is
great delicacy of physical organisation, quickness of
imagination, and fervour of emotion; a temperament
of the greatest interest and fineness, but beset with
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danger for want of a firm control of its great powers.
To these descriptions I may add an interesting sketch
of the “balanced” temperament or combination of all
four, as given us by Galen, representing his idea of the
type of human perfection.
“This man is in his bodily constitution exactly mid
way between slimness and stoutness, between softness
and hardness, between hot and cold. In his mental
constitution he exhibits the exact mean between

sluggishness and precipitancy, between pity and
hatred. He is brave, affectionate at home, and
discreet abroad. He is temperate in eating and
drinking. He has perfect digestion and assimilation.
His physical and mental powers have no flaw. He
has the best feelings, perfect movements, a clear
skin, a sweet breath. He is neither too much given
to sleep, nor too wakeful; he is neither too bald or
hairy, he is neither dark nor fair.”

It will readily be seen from these descriptions of
temperaments what different types exist, and with
what different dangers they must be beset. To be
forewarned is to be forearmed, and I will therefore
devote a few lines to a consideration of the special
needs of the four classes.
I must, however, say that most of my readers will
find that they themselves constitute intermediate

types, being compounded in various proportions of
two or more of these temperaments, which are not
commonly met with pure. The plan, then, is to study
the description and advice which pertains to that type
which seems most predominant.
The Sanguine.—The dangers of this temperament
are principally due to its want of strong powers of
resistance. It should not, therefore, be much exposed
to injuries or infection. These do well when things
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are bright, and for a time are the best in depressing
circumstances, but they have not much staying power.
For this they want a little admixture of the bilious, which
is the strongest and most enduring temperament we

have, and a combination of the two with the sanguine
predominants leaves but little to be desired.

What is gained by such is an easy life almost proof
against disease ; what is missed are the lofty heights of
imagination and the depths of sympathy found in the
nervous disposition.
The Lym/>lzatie.—Those of this disposition require
care from childhood, and should one and all live for

the first ten years of life in bracing sea air. In
England for all such Margate, Westgate, and all that
coast, are by far the best. All through life special
care is required, as the temperament is prone to

disease. There is often a gentleness and sweetness
in this temperament that surpasses that of any other;
and the delicacy of constitution is by no means
wholly evil.
It must be remembered here that the temperament,
viewed in connection with the chance of a healthy
life, is after all not of so much importance as the
care we take of it; and if the lymphatic has inferior
resisting powers compared with the sanguine, it has

less temptation to excess and to wreck it. There are
many instances on record when, side by side, the

sanguine temperament has succumbed early through a

fast life, when the lymphatic has survived to a good
old age. Luigi Cornaro, the Italian centenarian noble
man, is an instance of this. The tuberculous or con
sumptive type is a variety of the lymphatic; and if
this be a condition of still greater delicacy and
requiring still more watchfulness, amongst it are -found
some of the highest types of beauty.
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Bz'lious.—This type requires few cautions against
disease. They are able to go anywhere and do any
thing, provided always they get sufficient exercise
and keep the liver in order. Though strong, how
ever, they are not necessarily the most attractive of
people. Their very physique often predisposes to a
certain hardness of character and want of sympathy
with the infirmities and frailties of others, to which
they have but few temptations. Suffering but little
themselves, they often fail to understand the sufferings
of others. The bilious temperament is really seen at
its best when it is mingled with one of the other
three. It then gives that basis of stability and good
health which they lack.
It is thus that mixed races are invariably stronger
and more disease-resisting than pure breeds. In the
latter pure temperaments are more commonly found,
which are never so good as when the types are
mixed in one individual.
Nervous.—These are the most attractive of all,
but are ever in the doctor’s hands. The sanguine, it
is true, furnish larger numbers of sufferers from simple
acute diseases; but the nervous have every obscure

variety and combination of chronic ailments and mix
tures, of mind and body weaknesses. Functional nerve
diseases of all sorts are increasing so fast, that it is
plain that this type is getting more common with
the stress of life.
The pure temperament has such lofty powers, that it
is rare that the physique can sustain them in health.
What I find from constant intercourse with these
sufferers is

,

that the best way of enabling their
temperament to get through life with comfort is

to build the body up to its maximum powers and
keep it there, as it thus forms a support for the
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active and wearing spirit. These people are so attrac

tive because they are so sensitive. They are all
gentlefolk by nature, for sensitiveness, as Ruskin
has shown, is the essence of a gentleman. They
have hearts and heads, lofty conceptions, and depths
of affection, emotion, and sympathy; and no character
can be deemed perfect that does not contain at least

an admixture of this temperament in its composition.



CHAPTER XII

THE DISEASES OF LIFE

HERE propose to give very briefly a short account
of disease, with its causes and symptoms, and the

laws of health, which may be of some service in the
Home Life.
It is not perhaps generally known that, according to
Dr. Farr (who is the best authority on the subject), the
full length of a healthy man’s life at the present time
may be put down at one hundred years. The reasons
why all do not reach this age are worth considering.
In the first place, the most eminent hygienist of the
age has asserted that there is no such thing as a per
fectly healthy child in existence; that is to say, that

everyone inherits from his parents some weakness or taint
of disease. The first thing, therefore, that the spread
of hygiene will do is by improving existing constitutions
ta lessen the anzaunt of in/eeriz‘ed disease, and so gradually
to produce children with less and less of hereditary
taint. But this is the smallest evil that arises from
our ignorance. When the child is born he is sur
rounded until he dies with constant dangers, from
carelessness or ignorance, that threaten to cut still
shorter his already curtailed span of life.
Out of 500,000 deaths in this kingdom it is found
that only 50,000 reach seventy-five years, and it is

12 X6!
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calculated that out of the 450,000 who die prematurely
250,000 deaths may be classed as “ preventible ”-that

is
,

as due to ignorance or carelessness; and, taking the
ratio of sickness to death as 25 to 1

, that 7,000,000

preventible cases of sickness occur annually. It is so
important that we should understand the enormity of
these figures, and the terrible need there is for every

scrap of knowledge of hygiene that can be taught, and
that we should feel the shame of such a record in the
twentieth century, that we will present them again in
one or two other aspects.
Taking the famous bridge of Mirza, with its hundred
arches as representing the span of human life, we find
that out of every 1,000 infants who begin the journey
over a quarter fall through into the river of death before
the fifth arch. That these deaths are largely preventible,
and are little less than murders, is seen in the fact that
under favourable circumstances less than an eighth die,
while in neglected districts the rate rises to nearly half

(460 per thousand in Liverpool). A second quarter die
during the next forty years, the deaths being very slow
from ten to fifteen, and more rapid up to forty-five. A
third quarter die during the next twenty years. By the
time the seventy-fifth arch is reached little more than a
tenth survive. Only thirty-eight of the 1.000 reach the
eighty-fifth arch, and only two the ninety-fifth.
Or take another view. In Norway, England, and the
United States three-fourths of the children reach the
age of twenty. In France and Ireland only one-half.
The average length of life in Norway is forty years, in
England thirty-six, in France thirty-three, in Ireland
twenty-nine. One-third reach seventy in Norway, one
fifth in England, one-eighth in France, and one-eleventh
in Ireland. Again, at fifteen a man may expect to live
forty-three years; at twenty-one, thirty-nine; at twenty
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five, thirty-seven; at thirty-five, thirty; at forty, twenty
four; at fifty, twenty; at sixty, fourteen; at seventy,
nine; at eighty, five; at ninety, three; and at a hundred,
one and a half.
Nevertheless, although the picture is still so black,
and though hitherto private sanitary knowledge is so
backward, public sanitation has done much. In the
seventeenth century the death-rate has been roughly
estimated as eighty per 1,000, the average length of
life thirteen years; in the eighteenth century fifty per
1,000, with an average life of twenty years; and in
the latter half of the nineteenth century, it was only
twenty-four per 1,000, with an average life of thirty-six
years. John of Gaunt was an old man at fifty-nine, and
Admiral Coligny at fifty-three. Sanitary science has
reduced the death-rate in some old cities one-third, and

in newly-built districts it will only be one-half of what
it used to be. It has reduced deaths (in some places)
from lung disease by one-half. If such work can be
done by public legislation, what may not be done by
private knowledge? The late Lord Derby said:
“Sanitary instruction is of the two even more essential
than sanitary legislation. Nothing can supersede the
value of personal and private care.” Let us then
earnestly apply ourselves to acquire this knowledge
on which our health, and our very lives, may depend.
We will first of all consider what we understand by
the word “disease.” Its etymology signifies a “want
of ease ”—a disturbance in the health, and unconscious
action of some part or organ of the body. Health
itself is not a fixed standard, nor is it the same in any
two people. Life is a condition of unstable equilibrium,
the result of the inter-action between the living cell (of
which the -body is built up), composed of eight
elements, and its surroundings. The progress of life
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is like the ticking of a clock, the pendulum ever
oscillating between destruction on the one hand and
repair on the other. Thus every life-movement repre
sents a tick, and silence and stability are only reached
in death and dissolution. Now, an uneven tick in a
clock shows something is wrong in its organism; and
in the same way the symptoms of disease point to some
failure in the balance of life.
The perfect adaptation of the body to its environment
is its perfect health, the imperfect adaptation is disease,
and the failure of adaptation is death. Health does not
depend on physique, but on this law of adaptation.
The human body has a great power of accommodating
itself to its surroundings, and on this our health and
lives depend. “It is nothing when you are used to it”
is a maxim of the first importance in this connection.
A brawny Highland doctor, coming up to London, was
told he would live fifty years, and at the same time
a small pallid London doctor was told he would die
within the year. The Highlander got consumption and
died in a few months ; the little Londoner has just been
married. The change in the environment “stopped the
clock” in the Scotchman’s case.
Now the failure of adaptation——that is

,

of health—
may be twofold in character. It may be simply a
disturbance of equilibrium without destruction of tissue,
which we call functional disease, or it may be accom
panied by destruction of tissue, when we call it

“organic disease.” If we compare life to a rocking
stone, functional disease will start the rocking as a
slight push would do, while organic disease would

displace the stone altogether, as would a heavy push.
The causes of every disease are at least two in
number: there is the soil or the preparation for the
disease, or the preparatory cause; and there is the



THE DISEASES OF LIFE 165

sowing of the seed, or the entrance of the disease itself,
or the exciting cause.
Among the indirect or preparatory causes of disease
are age, heredity, sex, localiz_‘y, and previous disease, while
amongst the direct or exciting causes are bad air, bad
food, temperature, germs and poisons, and aeeidenls.
AGE.—The liability to each disease varies with the
age. In childhood fevers, acute diseases, and infectious
diseases are common. In youth, functional diseases of
all sorts, and lung diseases. In middle-age, diseases
from errors of diet and organic diseases. In old age,
diseases from the failure of the various organs.
I-IERED1TY.—Hereditary diseases largely arise from
improper and injudicious marriages. It is certainly a
bounden duty of any one with a marked hereditary
taint not to marry, and especially not to marry any
one similarly afflicted. The way in which this wise rule
is perpetually broken (in the East of London especially)
tends to deafness, blindness, deformities of every sort,
not to mention diseases of all kinds in the children.
In fact, the results are awful! The tendency to many
diseases, such as gout, consumption, cancer, epilepsy, is

mainly perpetuated by such unwise marriages ; as well
as weakness of various organs, which are preparatory to
local diseases affecting them. This head also includes
temperament, which determines the liability to various
classes of disease.
SEX.—This obviously determines many diseases,
amongst others those of a functional or nervous cha
racter, which are nearly all more common in the female.

CLIMATE AND LOCALITY.—By the first expression
we mean extremes of heat and cold, of dryness and
damp, of exposure to east winds and other vicissitudes.
Some have the power of choosing and changing the
climate they live in according to the season of the year :
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the greater number, on the contrary, must be content to
live all the year round in our changeable and, to many
persons, trying climate. Out of the five most fatal
diseases in England, three are chest affections. Care
lessness, in many cases, is the reason why people suffer
from these. But in other and by far the greater number
of cases, people are exposed to all weathers, and have
to encounter sudden extreme vicissitudes of heat and
cold, which are, perhaps, even more trying, as there is
no way of getting hardened to them.
PREVIOUS DISEASE is a serious indirect cause of
some future disease of which it lays the foundation.
There are few diseases, if any, but what may be, and
often are, preparatory to others, or to a repetition of
the same disease.
BAD AIR.——Though the victims of impure air are
few compared with the victims of intoxicating drink,
the number in the aggregate is by no means small.
It is in the overcrowded parts of large towns and cities
that the people are most exposed to the evil effects of
impure air. Think of the 1 50,000 poor work-girls in
London alone! Consider those engaged in small
laundries—working in the dog-days in a broiling
atmosphere of heat and steam, every window tightly
closed lest a speck of dirt should soil the shirts or
collars. Consider their life, and you will not be sur
prised at the ravages of lung disease amongst them.
Look at the women and children in the ill-ventilated
sweaters’ dens in the East End of London. Can we
be surprised at their languor and pallor, or ask in

wonder what is the cause?

BAD OR IMPROPER Fooo (including drink) destroys
over 2,000 lives a week, and is the exciting cause of
most internal organic diseases, as well as of the self-made
poisons of the blood, such as gout, rheumatism, &c.
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It is a well-ascertained fact that most people who
can afford it eat too much. This is the clearly preven
tible cause of gout, dyspepsia, apoplexy, and many
other maladies. Wholesome food can always be

obtained by those who have the means of purchasing
it, but people whose means are very limited or quite
insufficient cannot always choose their food. They
have just to eat what they can get. Many of the
City workgirls, for instance, dine off a halfpenny
worth of cheese and pickles.
Improper food is a terribly fatal but largely pre
ventible cause of death, especially amongst babies.
It is calculated that about three-fourths of the deaths
among infants are due to this one cause. It cannot
be too often repeated that no child under six months
old should have any other food but milk, save by
direct medical advice.

Many foods are unwholesome and liable to decom
position, such as dried fish and shell-fish in the summer.
Food is often eaten too rapidly, or at irregular intervals.
In short, nothing is more important than careful attention
to a regular, wholesome, and sufficient dietary.

Special attention should be given to cooking thoroughly
all kinds of food, so that if it should turn out to be
unwholesome the risk of eating it may be lessened.
The use of improper drink, and the excessive use
of intoxicating drinks, are clearly preventible causes
of death.
What can we say about this awful subject? It seems
vain to repeat that one-tenth of all deaths arise from it

,

that 120,000 die annually from this cause in one way
or another, that its direct victims number 1,000 a week,
that it produces a very large percentage of paupers and
of hospital patients.
Disease results also from carelessness in the use of
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other drinks, even of milk and of water. Cholera and
typhoid fever are especially often traceable to this

cause. All town water should, if possible, be filtered,
and most country water boiled as well; milk also is
safer when boiled.
There are many other general causes of disease.
Amongst the more important are worry, high pressure
and overwork, causing every variety of brain and nerve
mischief, directly and indirectly predisposing towards
many other organic diseases. Idleness and immorality
are also constant factors in disease.

I will now pass in review some of the leading
symptoms of disease, with which all should be familiar.
They may be divided into two great classes: those
observed by the patient, and those observed by others.
The former are called subjective and the latter objective
symptoms. When the person is asked what is the
matter with him, he should set to work and describe
the former; then the doctor sets to work to observe
the latter. The subjective symptoms may be sensory,
motor, functional, mental, or phenomenal.
SENSORY.—The first sign under this head is pain.
It is of the greatest importance to have the seat, character,
duration, and intensity of the pain accurately described.
It may be boring, darting, cutting, dull throbbing,
aching. It may be general or local. It may be fixed
or shooting. It may be constant or intermittent. It
may be severe or slight. It may be superficial or deep.
It may be associated with tenderness/in the part, or
pressure may relieve it. All these points should be
noted and described by the patient. There may be
no pain, but uneasiness, nausea, sensation of cold with
shivering (most important), or of heat, general or local.
Or there may be various other sensations—a ball in the
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throat or stomach, irritation, aching, fulness, or a general
sensation of malaise, or of weakness, or giddiness, or loss
of sensation, partial or complete.
MOTOR.—Amongst motor symptoms we notice para
lysis, partial or complete, generally one-sided or local,
stiffness, weakness, lassitude, involuntary, spasmodic
and painful movements.
FUNCTIONAL.—This includes every irregular or
imperfect action of any organ or special sense. The
ears or eyes may be deaf or blind. There may be
loss of smell or taste. The breathing may be laboured,
short, hurried. The heart may palpitate or beat
irregularly; and so on with every organ.
MENTAL.—There may be delirium, mania, mono
mania, confusion, loss of memory, unconsciousness,
excitability, apathy, despondency, &c.
PHENOMENAL.—Under this head we group definite
states or acts that cannot otherwise be classed, such as

cough, sickness, blood-spitting, running from the ears,
formation of boils, tumours, or states such as “ bilious.”
Objective symptoms, or those observed by others,
may be also classed under five heads. Those observed
by sig/it, hearing, touch, smell, and by experiment.

_SIGHT.—The habit of accurate observation is here
of all importance. We learn a great deal by the general
aspect, the colour of the skin, the presence and character
of any rashes, the expression of the face, the position
and movements of the patient, the character of breathing,
the appearance of the eyes, tongue, &c., the general size,
shape, and aspect of any diseased part, the condition as
to being stout or thin, sanguine or bloodless, &c.

HEARING.—We note the character of the voice, the
breathing, the cough, &c.

TOUCH.—By this we notice the temperature, and
still more accurately with a clinical thermometer, the
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moistness or dryness, the shape, the smoothness or

roughness, the state of the pulse, the tenderness, softness
or hardness, or sense of fluid in any part.
SMELL.—The general odour guides us in small-pox,
rheumatism, typhus fever; that of the breath in

poisoning by alcohol, opium, and other drugs.
EXPERIMENTAL.—This includes weighing and meas
uring, making the patient do certain acts, examining
various secretions, &c.

Respecting symptoms generally, we must clearly
understand that they are but signs of the disease that
produces them. Indeed, we may go further back still, and

say that in most cases the disease itself is but a sign of
some injury or poison received by the system. Regarded
in this broad way, diseases may be described as Nature’s

efforts to get rid of the intruder, or to repair the damage.
As, for instance, in the case of all the infectious fevers,
which each owe their existence and special train of symp
toms to the particular poison received, and which they try
to get rid of. Cutting short or checkinga disease (some
times called ‘taking it in time’) may not, therefore,
always be a wise process. But it is not so foolish as the
course pursued by the ignorant, of attacking and check
ing symptoms. Let us fully grasp the fact that, painful
and trying as they may be, symptoms are, as a rule,

benejfieial, and represent the action of the vis medieatrix
natura either to get rid of the disease or to lessen its
evil effects upon the system ; and then they will be treated
with more respect, and no longer be regarded as so many

evils to be repressed. Take, first of all, the cough of

lung diseases. To stop the cough is the first thought
of ignorance. To correct such ideas is one of the
designs of this manual. In lung disease life depends
to a great extent upon the cough and expectoration,

the sole means by which the lungs can rid themselves
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of the poison that has attacked them, as in inflammation
or consumption ; or by which they can repair the injury
they have received, as in bronchitis.
In a cold the rapid breathing, the thirst, the running
from the nose or eyes, is all beneficial, and should not
be directly stopped.

Let us now consider generally the nature and variety
of the remedies at our disposal. As we have con
sidered most subjects under five heads, we may group
the various remedies under the same number: those
that produce the most congenial and suitable environ
ment; those that remove the exciting cause of the
disease; those that control and counteract the pre

paratory cause; those that deal with such symptoms
as are needed; those that aim, after the disease is

subdued, at restoring the patient to perfect health.

ENV1RONMENT.——-These remedies consist in pure air,

light, suited temperature, general sanitary surroundings,
suited positions (as in bed, &c.), suited society, skilled

nursing and care, suited food and drink, periods of rest,
&c. The remedies under this head are, perhaps, the
most important of any, and are mostly of a domestic
and common-sense character. The knowledge of thein
is invaluable.
EXCITING CAUSE.-—-The treatment under this head
will necessarily be as varied as the cause. First of all,
we seek as far as possible to prevent further injury. If
it be bad air, oaa’ or improper food, these are at once
replaced by good. If it be sudden change of tempera
ture, this is made regular and suitable. If it be some
germ or poison, further exposure to it is at once pre
vented. And if it be accident or occupation, the latter
is at once given up. In the next place the doctor has
recourse to drugs to undo the mischief that is already
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there. All remedies may be classed as ordinary or
natural, and extraordinary or medicinal ; and the latter

again act only in one or two ways, either through the
blood current, as do all active drugs, or through the
nervous system, as do electricity, inert medicines,

massage, &c.
With regard to drugs, let us remember that no
medicines are foods, that they act on every part of
the body, that it is very easy to do more harm than
good with them, that the best advice obtainable should
be had in selecting them, and that the risk in giving
them without such advice is generally great. On the
other hand, it is equally foolish to despise them, for,
rightly used, they have the power either to moderate
or cure the disease, by aiding Nature in her efforts

to remove the poison or repair the injury. It will
generally be found that consulting physicians are far

more sceptical on the use of drugs than general prac
titioners. This does not really arise from their superior
knowledge, but from the fact that they seldom see

diseases till they are incurable, while the general
practitioner has to face all the slighter diseases that

yield easily to wise treatment, or graver ones in their

earlier stages when drugs are still of use.
PREPARATORY CAUSE.—In this cause the removal is
beyond our power if it consists in the age or sex of
the patient, or previous disease, or hereditary tendency.
But if it is again occupation or locality we take care
that this, too, is changed for the better, though the

danger I have already pointed out of suddenly changing
any fixed habit or occupation has its own risks that

may prove worse than the disease.

SYMPTOMS.—The great desire of ignorance is always
to check these, that of wisdom is more frequently to aid
them. If it be perspiration, for instance, to increase it.
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If it be cough or expectoration, to loosen it and make
it more abundant. If it be loss of appetite, to give
little food. If it be constant sleep, to indulge it. If
it be thirst to satisfy it. If it be a rash, to bring it
out still more. On the other hand, there are many
symptoms that are injurious to the body generally;
their effects must be checked or moderated.

'
Lives are

often saved by bringing down too high temperature,
by controlling violent spasms, and relieving unbearable
pain. It is both possible and desirable for those at
home to understand in a general way the significance
of many symptoms, to know which require special
noting and watching, which are dangerous, and which
are harmless; and then, by intelligent co-operation
with the doctor, greatly to assist him in the struggle
with the disease. These symptoms we will specially
consider under the various diseases.
CONVALESCENCE.—The treatment of convalescence
is of the utmost importance to the future welfare of
the patient, and as it is largely of a domestic nature,
and consists mainly of natural remedies, it is of the
utmost interest to us in this manual. To a slight
extent only are drugs of use now, and these mainly
are tonics. The regulation of rest and exercise, of
environment in the shape of rooms, climate, scenery,
and society, are all of far more importance than drugs
in convalescence, and are matters in which all should
have certain principles to guide them, generally known
as the laws of health.

The laws of health are, in brief: cleanliness, good and
pure air, good and suitable food, suited exereise and rest,
and proper clotlzing.
In cleanliness we include the absence of all personal
or domestic dirt from any source, whether it be the
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skin, the clothes, the furniture, or the drains. Cleanli

ness all round is an essential law of health. Better
have a burglar in the house than sewer gas. Such is

the neglect of this law that it is yet largely true that
amongst the poor many become first acquainted with it
within the walls of a model prison.
By good and pure air I mean fresh air that has not
been repeatedly breathed, free from animal matter or

carbonic acid gas, and charged with oxygen; not
saturated with moisture, not too hot or too cold.
Under the head of good and suitable food I include
quantity, quality, variety, time of eating, number of
meals, cooking. By food I mean all we drink as well
as eat, the careful and moderate use of alcohol, or in
many cases entire abstinence from it

,

the absence of all
excess. These points are, perhaps, of the greatest
importance of all with regard to health.
Suited exercise and rest is also of the highest value.
It includes the occupation, the amount of sleep, the
amount of holidays and of recreation. On the due
regulation of exercise and rest depends the development
of the individual, whether he shall have a faint heart or
a great heart, weak or strong lungs, well knit and well
developed or dwarfed and distorted frame.
Proper clothing means, of course, sanitary and suited
clothing—clothing that in make and texture fulfils the
requirements of health, and is at the same time in
quantity rightly adapted to the surrounding temperature.
With regard to these five laws of health the first four,
at any rate, are equally important for the mind as well
as the body, for this great question of health concerns
the entire man, and it is useless for us to care for the
body and neglect the mind, or vice versd. We must
always consider the man as a whole, and see that all his

surroundings conform with the above laws.
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THE HOME, OR DOMESTIC HYGIENE





CHAPTER XIII

AIR IN THE HOME

AVING in the first part reviewed the man and
considered his personal hygiene, I now turn

to the domestic side of the life which is to be kept in
order; and in this second half consider the question
of the house—its sanitation, its aspect, air and water
supply; and all matters connected with keeping it
and its inmates in order.
I will begin with a consideration of the air in
the home.
The word “atmosphere” is derived from (1Tfl0Q—Sl'l'lOl{C
—and o'¢atpa—’the globe. All life, and therefore the
“home life,” depends upon it. There is none in the
moon, hence we believe there is no home life there. It
extends for forty miles or more as a covering round
the globe, though it is probable that oxygen at least

exists at a far greater distance than this, as meteors
have often ignited two hundred miles away from the

earth.

It is a mixture of oxygen and nitrogen in the propor
tion of one part of the former (a very fiery gas) with
four parts of the latter (a very incombustible gas to
dilute it). Nitrogen is such an inert gas that it cannot
in any way support life, and yet combined as food it is
the basis of all life. In the air it is itself useless; in

is 117
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solids it is of all importance. It used to be called azoto
(“without life”). Oxygen is the essential gas by which
life is supported, but is of varying quality. The best
form is called ozone, but this is only found in the air at
the seaside, and particularly as given off from seaweed
when the tide is out, and also when there is much

electricity, as in the underground electric railways or
after thunderstorms. The ordinary oxygen is the next,
and the third kind is respired oxygen, or oxygen that has
been frequently breathed. It must ever be remembered
that we only retain a small fraction of the oxygen we
inhale, and none of the nitrogen; so that it can be
readily understood that in a crowded room where
hundreds of people are drawing the air in and breathing
it out again that the oxygen and nitrogen of the air,
though in right proportions, are not only secondhand,
but have all the unpleasant conditions of having been
in and out of other people’s lungs many times before
our turn comes. This makes town air devitalised and
injurious, though its analysis may reveal little that
is wrong.
But air containing nothing but oxygen and hydrogen
is as rare and difficult to find as water that is simply
oxygen and hydrogen.
One ingredient in air that is really a blessing is the

vapour of water.
Air that has none is often irritating to the lungs,
as in the desert. The best air to breathe is air that
has half or three-quarters as much water vapour in
it as it can hold. The warmer the air is

,

the more
water vapour can it contain. Air at 50° can hold twice
as much as air at freezing-point; and at 70° twice
as much again, and at 90° four times as much. This

is the reason why in crowded rooms the walls are
covered with moisture. The air as it reaches them
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cools and cannot hold so much water vapour, and
hence deposits it on the walls.
Air has weight, and the forty miles of it pressing
on us as we crawl about at the bottom of this air
ocean equals 1 5 lbs. to the sq. in., or 1 ton to the

sq. ft. As a man has 16 superficial feet the pressure
upon him is 16 tons! and yet he is unconscious of it.
The impurities in the air are carbonic acid gas (CO2),
various other gases, particularly carbonic oxide (CO),
and sewer gas; also organic particles (germs of all
kinds) and dust, or inorganic particles of all sorts.
The most common deleterious addition is carbonic
acid gas. When this does not exceed 4 parts in
10,000 the air is still called pure outdoor air, and is
considered quite wholesome; when it reaches 6 parts
in 10,000 it is called pure indoor air. When it is
above this the question of ventilation comes in. A
very simple and easy way of testing if air is pure is
to put one tablespoonful of clear lime-water in a
half-pint (10 oz.) bottle full of the air of the room
and shake it well up. If the water remains clear the
air is fresh enough, and does not contain over 6 parts
of CO, in 10,000 ; if it is cloudy it does.
Carbonic acid is itself a mild narcotic gas, and its
principal evil is that in the air, and especially indoors,

it is largely derived from expiration, and is laden
with impurities and is most poisonous. When, as in

the country, it is the product of vegetation, or when
given off in the manufacture of beer, it is pure, and
is much less injurious.
Carbonic acid is a heavy gas. If a light paper water
wheel is balanced on a pin so as to revolve easily this

gas can be invisibly poured on it through the air from a
bottle, and will make it revolve. Hence, although when
heated it rises to the ceiling, when cold it lies near the
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floor, so as to be readily drawn off to the fireplace and
escape up the chimney.
It is produced mainly in the resorts of men by
expiration.
On the Moors the carbonic acid gas only forms

3 parts out of 10,000, and in London as little has
been found.
In Aldershot Barracks 4 parts in 10,000.
In the National Schools 20 ,, ,,

In a reading-room 20 ,, ,,

In an assize court 20 ,, ,,

In a bedroom at night 23 ,, ,,

In a very crowded small school 70 ,,

All this is impure CO2 produced by respiration, and
is very poisonous.
In a mineral-water factory or brewery pure CO2 may
range from 50 to 100 parts in 10,000 without incon
venience; 750 parts in 10,000 of the pure gas has
proved fatal.
The impure gas clings to clothes and walls, and tends
to deposit the organic particles there. By respiration
each person produces over half a cubic foot of CO2 gas
per hour if at rest, and double as much if working. Two
thousand people in a room for two hours distribute all
over it by expiration as much carbon as in a hundred
weight of coals, besides seventeen gallons of watery
vapour!
Carbonic oxide (CO) is very much more deadly ; 1 part
in 20,000 causes unpleasant effects, and 5 parts in 10,000
has proved fatal. It comes from unburnt coal gas, red
hot iron stoves, &c. When the gas hisses through the
burner it is produced.
Eight hundred people were poisoned by it in an old
church at Ambleside, when it was produced by an
overheated stove. This gas has no odour.
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Sewer Gas also may not smell and yet produces

poisonous effects. Of course it should never be
allowed to enter a house.

Organic Particles.—Amongst these micro-organisms
hold the first place, and I propose to give here a brief
account of those “household pests” that often make the
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“home life ” hardly worth living. As we shall see,
some are beneficent in their action; but what really
staggers one is their inconceivable numbers; and as

soon as the deadly nature of many that we are breath
ing every hour is known, it seems inconceivable that we
can, any of us, be still alive, and well enough to read
these pages. In London air, for instance, over 14,000
of all sorts, well mixed, are inhaled every hour, and
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ALL ARE RETAINED. We may well ask what becomes
of them. But the expired breath has been carefully
examined, and it is certain that however full the inspired
air may be, none of them pass out again. It is to be
hoped they serve as food to our armies of protecting cells,
which certainly require a good deal to support them.

I now propose briefly to say aJ 2) few words about these germs or
‘\//S-/“" I bacteria. First of all, in num

S 2 5
1
;" bers they are most formidable.

8 Q Every pound of surface soil is

_ A said to contain the matter of‘SP’/I""" some 500,000,000 of them, more
or less. Every article of food,

g

clothing, furniture, the walls,

ceilings, floors, streets, houses

2 everything, in short, is thickly
/'(/A/CU3 covered with them, including

0F
/2:4}

OR/V» this very paper on which their
secrets are now partially re

? ( vealed. The air, indeed, is not

E

so crowded; town air—real

.15 l if
jf town air—averaging, the West

with the East End, about 5,000
64¢/LL US‘ UP

per cubic yard, while real country
L£’°/1’0SY.

4
5 air only contains about 100.

A They are not found at the
depth of one yard in the solid

earth, nor at a height of 10,000 feet.
Now, what are these bodies? A common notion is

that they are animals of some sort, but really they are
more nearly allied to the vegetable kingdom. They
resemble it in their structure, but differ from it in their
function, having the power to break up complex bodies
instead of building them up like vegetables. They are
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somewhat of the nature of fungi, and consist of the
plant itself and the seeds or spores, of which some
varieties are here portrayed.
Some of them never move at all, while others are
always moving about, some with a smoothly gliding,
others, again, with a tremulous, motion. These more
active ones (still vegetables) are seen to avoid obstacles,
and to free themselves from objects with which they

may come in contact.
The means by which they thus progress are not
easily discerned, as they themselves are rather small,

20,000 being required to reach an inch, but it is

believed to be by a lashing movement, produced by a
small whip at either end. If a germ were the size of
a full stop (.) or a comma ( ,) a man on the same scale
would be four miles high. In some infectious diseases

500 millions are found in a drop of blood ; 125 millions
are said to weigh a gram.
These germs are not only numerous, but they are
capable of increasing rapidly, being said to multiply at
the rate of 1,000,000 an hour.
In the Royal Institution, on October 23, 1875, thirty
small test-tubes, containing clear water, in which hay
had been steeped, were exposed to the air. On the
26th they looked mouldy, on the 27th cloudy, and on
the 29th muddy; and it was computed that 1,000,000
germs a day had fallen into each of these thirty tubes.
There are many varieties of these germs. Of the
dots, or Cocci, there are at present eighty known and
named varieties. Of the oval bodies, or Bacteria, there
are fifty varieties. Of the rods, or Bacilli, there are
forty varieties. Of the .r;>irals and irregular shapes,
there are thirty varieties.
The history of these beings is interesting. Their
discovery gave us the secret of all decomposition, and
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at the same time told strongly against spontaneous
generation. This theory has been entirely disproved
by the labours of Tyndall, Pasteur, and others.
It is now found that the moment that mysterious
antiseptic called “ life

” is out of the body, or out of any
part of it

,
legions of germs, like an army of navvies, set

to work on every part and fairly carry it away, getting,
however, none the larger by so doing, but dissipating
the solid flesh into its component gases.
On the towers of silence of the Parsees in India
bodies exposed are picked clean in twenty-four hours

by vultures, and in the same way, though unseen, these
germ-vultures will leave, in only a short time longer,
nothing but a bleached skeleton, which in its turn will
eventually fall a prey to their insatiable appetites.
Interesting observations have been made on the tails
of tadpoles, the gradual disappearance of which during
the transformation of their owners into frogs is now
found to be due to an exceptionally ferocious and
voracious variety of cells termed “phagocytes,” who
devour them piecemeal.
Germs may be divided into two great classes: those
which feed only on dead or dying tissues, and are
unable or unwilling to attack others; and those which
attack living bodies, and cause in most, if not all,
specific diseases in both vegetables and animals.
Germs are said to multiply in two ways: by fissure
or breaking off, and by spores or egg-like bodies.
These latter have wonderful vital power. Those
found, for instance, in consumption remain alive for
months after being dried, and if moistened and inocu
lated will then produce the disease. Some germs, again,
must have air to breathe ; others, again, can do entirely
without it. Some can live on vegetable food; others,
again, must be supplied with animal or nitrogenous food.
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Most can resist cold better than heat, which is very
fatal, except to these hardy young spores.
Boiling for half an hour kills all germs of any sort,
and real drying and freezing kills all but spores.
All germs require water. The difference between
germs as a living poison and mere chemical poison
is that the latter is destroyed and rendered harmless by
dilution, whereas the former is not. The germs are
supposed to destroy life by their power of manufacturing
a certain poison. There are no germs in clean, healthy
people, but wherever there is death, as in decaying
teeth, or dirt, or disease, there they swarm.

One attack from them, if recovered from, as a rule
protects from future attacks, seemingly by exhausting
the special soil in the body on which the particular

species can live.

Exposure to the air greatly decreases the virulence of
the more deadly germs. That which, for instance, pro
duces fatal carbuncle was found to be harmless when

exposed to the air for eight days.
Inoculation with these enfeebled germs protects

_against the fresh ones of the same species. This
inoculation is practised for hydrophobia, and latterly
for cholera and diphtheria.
Some germs behave peculiarly—that of erysipelas, for
instance. If pigeons be inoculated with this germ, and
then other animals inoculated with their poisoned blood,
it is found that the germ is more deadly, whereas if
passed through rabbits it gets weaker. The poison
of hydrophobia, again, as Pasteur shows, if passed
' through monkeys diminishes in power, while through
rabbits it increases. Constitutions, too, differ. Field
mice inoculated give no result, while town mice

inoculated with the same germs die of blood-poison
mg.
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At first, in the twilight days of germ-study, it was
supposed that all germs were deadly. No germ is now,
however, deemed worth fighting against unless four

points have been proved with regard to it: 1. It must
be found in the blood of the person who has the disease.
2. It must be isolated and cultivated through several
generations. 3. It must produce the same disease in
animals. 4. It must be found in the blood of these
animals. Then, and not till then, is the germ credited
with producing the disease.
The presumed methods by which germs kill living
beings open up wide fields for the imagination. It
must, of course, in the first place, be understood that
the human body is composed of an infinite number of
living, working, eating, drinking, breathing, and moving
cells, all working together for the body corporate.
One theory represents these germs swallowed with

the food, inhaled by the breath, gathering their forces
like an invading army, and entering into free fights all
over the body with the legitimate inhabitants, on whom
they fasten in ever-increasing numbers (think of pro
pagating at the rate of one hundred thousand an hour!)
and finally do to death. This, indeed, is more than a
theory. A recent observer, Professor Metschnikoff, of
the Pasteur Laboratory, has absolutely seen the germs
attacked and eaten up by the healthy body cells. The
accompanying remarkable diagrams are copied from

drawings of his investigations, and represent the germs
being actually swallowed and digested by the white cells
of the blood. We also see these cells eating the spores
of the germs; and finally we see a group of germs
surrounding and overcoming our valiant defenders.
Such is the view of one of our most distinguished
investigators, which has since been fully confirmed by
others.
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Another theory, doubtless true in part, represents
them as stealing in imperceptibly to every part of the

A. Bacilli attacked by small white blood-cells. B. Fir/n blood-cells attacking a Bacillus
C. Large blood-cell eating Bacillus. D. The result. E, F. Bacillus entering blood
vessel attacked by blood-cells. G. Spares eaten by bland-cells. H. Several Bacilli
destroying a blood-cell.

body, swarming into the blood, and there seizing on the

liquid food it contains intended for the sustenance of
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the cells, and compelling these to surrender by sheer
starvation.
Yet another theory, doubtfully founded on fact.
These germs enter as before, congregate silently in the
blood, and then proceed to wage war against the human
cells by calmly breathing up all their air—or, in other
words, absorbing all the oxygen the blood is striving to
convey to them.
And yet another theory, still weirder. That all the
previous theories do not represent what generally
happens; that the germs do not, as a rule, destroy by
any such means, but, on the contrary, under the guise
of harmless inhabitants, live at peace with the cells,
while all the while they are ceaselessly though secretly
manufacturing a subtle poison, which slowly but surely
saps the life out of their entertainers. In any case the
germs are uninvited guests, and may be compared to a

marauding party of invaders quartered on an unwilling
family, who lay hands on all their unwilling host
possesses, tap his choicest wines, revel in his best
rooms, and fatten while he starves.

Things are, however, not so bad after all. No enor
mous increase or devastating outbursts of disease have
followed the alarming discoveries of the latter half of
the nineteenth century, for as a matter of fact the dis
covery of these obscure vegetables did not create them.
We have always had our germs with us, for good or ill.
The death-rate declines in spite of them.
Then, again, the vast majority of them are harmless,
and a cleanly and healthy man can safely breathe them,
smile at them, and defy them, knowing that if they
enter his body it is death to them, not to him.
Amongst the minority are the germs which have
been convicted by the four tests we have mentioned of
the following offences: Of causing pneumonia (or in
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flammation of the lungs), of causing Asiatic cholera, of
causing thrush, of causing a chloasma (brown skin
disease), of causing ringworm, of causing fatal carbuncle,
of causing consumption, of causing leprosy, of causing
intermittent fever, and of causing general blood-poison
ing. Other individuals are under careful surveillance
on suspicion of being concerned in the production of
erysipelas, diphtheria, and typhoid fever; while those
that produce hydrophobia, scarlet fever, measles, small

pox, and chicken-pox are still at large, but much
“ wanted” by their pursuers.
Various artificial weapons have been forged to fight
these minute malevolent microspores internally, but
with indifferent results. It is true they can be killed by
antiseptics, but they die hard, and before a person well

impregnated with them could be considered germless,
the amount of carbolic acid, of corrosive sublimate, or
other deadly drugs he would have swallowed would in
all probability have killed him. So, though the cure
might be effectual, it would have the drawback of
killing the patient first.
The wisest way is to kill as many as we can of the
more deadly ones outside of us, and to run away from
the rest—in other words, to use disinfectants (real ones)
freely in all contagious diseases, and then to avoid the
air or vicinity where such are known to exist. Other
modem means are described in the chapter on
epidemics.
One point is never to approach possible infection
with an empty stomach, but always after a meal, and to

keep in extra good health and extra cleanliness when
the enemy is on the war-path.
In the first place, for any infectious disease to lay
hold of a man, there must be a combination of three
distinct elements of causation, as in consumption.
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There must be the soil in which the germ is to grow or
flourish. A tendency, an inherited weakness, must, as
a rule, exist first. But this is not all. Besides the soil,
or certain delicacy of constitution, or susceptibility, as
it is called, there must be the sower and the seed. The
seed is of course “the germ ” ; the sower is that special
act of imprudence that gave it its long-looked-for
opportunity of dropping into the congenial soil
awaiting it.
But there must be this threefold combination. Sup
posing the soil unfit—that is

,

too healthy—the seed is

barren; it may be dropped in thousands, but it never
germinates. Again, the soil may be suitable, the
patient have a consumptive tendency, and yet never get
consumption, by virtue of living in some pure, dry air
where the germs do not come, or, if they come, are so
enfeebled as to produce no injury.
Again, the soil may be ready, the seed there, and yet
the opportunity or sower is wanting. The patient,
forewarned and forearmed-not, on the one hand,
ignoring a susceptible state in foolhardiness, nor, on the
other, brooding over it in despair, but laying the lines
of defence like a careful strategist—avoids all occasion
of catching cold; all sudden changes of temperature;
all close and prolonged proximity to consumptive
people; all damp and depressing climates ; all extremes

of fashionable clothing, such as fur cloaks, boas, and

capes one moment, low dresses and ivory shoulders the
next; attends to the general health and food; and by
these and other means keeps bravely and successfully at

bay the deadly foe.
That this is no imaginary or impractical sketch
thousands are now alive to prove.
Two girls came to town only a short time ago, and,
seeing a wise physician, were by him warned of a
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constitutional delicacy of lung. One scoffed, the other
heeded ; the scoffer is dead, the other is still alive.
Other organic particles found in the air are skin,
hair, wool, cotton, seeds, and street sweepings of all
sorts.

The inorganic particles include lead, arsenic, zinc,
sand, chalk, clay, rust, iron and stone-dusts of all
sorts, &c.

Coal-dust, fortunately, which is so plentiful, is not

really hurtful, though very dirty. The corners of the
particles are fortunately rounded, and so do not

destroy the lungs like metal and stone-dusts.



CHAPTER XIV

VENTILATION IN THE HOME

E here approach a subject of the greatest
diflficulty, which arises from two causes. The

first is
,

we cannot select pure air to breathe, but are
always compelled to use that air, however foul, in which
we happen to be standing. The other is that the men
whose lives depend on the air being pure are the very
ones who render it impure; and therefore in large
cities, where it is most important that the air should be
free from poison, there it is most laden with it.
Another great difficulty, as we shall see, arises from
our indoor life.

I will try and make the technicalities of ventilation as
plain and simple as possible.
The subject is constantly recurring, and has been
treated in every possible way. The object of ventila
tion—namely, to make the air in a house as pure as out
of doors—is actually not attainable; all that is left,
therefore, is to get as near perfection as possible. Out
of doors the air often moves as little as 6 feet per
second, its average rate being 17 feet per second.

Even this tranquil rate would mean in- a room the
changing of the air four times a minute, which is

impossible. The first question then is
,

How impure
I92
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can indoor air be allowed to become without its being
injurious to health?
It is found that air with seven parts of carbonic acid
in 10,000 feels close, but this is not wholly on account
of the gas. Over brewers’ vats, containing six times as
much, men stand and work. Air out of doors averages
4 parts CO2 in every 10,000, but indoors if the air does
not contain above 6 parts in 10,000 it is considered
fresh. Now the respiration of one person produces
06 cubic feet CO2 per hour, or 6 parts in 10 cubic feet,
or 6 parts in 10,000 in 1,000 cubic feet. As air in a
room can only be changed three times an hour without
draught, 2 parts would be added to each 1,000 feet in
an hour of the 3,000 feet passing through, i.e., in 10,000,
which is just the amount that can be added indoors to
the air that already contains 4. So that if air in a
room is not to exceed 6 in 10,000 CO2, each person
must have 3,000 cubic feet per hour. The breathed air
of a close room is filled with swarms of bacteria, with
thousands of dead, dried-up body-cells from the skin,
and much decaying animal matter that altogether may
fitly be called aérial sewage; so that it is a fact that
the most fastidious people, whose person, linen, and

food must be scrupulously clean, are content to breathe
air so foul that it can only be compared to the Thames
at Blackwall—simply because the dirt is not easily
seen.

The air of a Scotch moor or of a London slum is
alike invisible; and this is the reason so little attention
is bestowed on a subject of such great importance.
This dirt unfortunately, as a rule, cannot even be
tasted, but its effects are not very injurious, especially
in cities. The lungs of a countryman are very different
in appearance from those of a townsman—the one, as
nature made them, of a rosy-pink; the other, of a

14
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greenish-black hue, often gritty, and full of bits of
inhaled coal-dust and of other refuse. Dwellers in
towns are quite sufficiently handicapped in the race of
life in having to breathe the coal-dust that should be

consumed, without other additions being made of a still
more injurious nature.

Consumption and bronchitis are two of the greatest
scourges we have; and although their great frequency
is generally laid down to our unsettled climate, an
enormous amount is due to the unnecessary and care
less breathing of foul air. We should not think of
setting decomposing food before our children ; and yet,
from ignorance or neglect, we often allow their tender

lungs to be filled with decomposing matter and
poisonous gases.
To do what is right in the matter of ventilation, both
for ourselves and for others, two things are needed—
the first is to believe in its importance; the second,
thoroughly to understand how to carry it out.
The process of obtaining a constant supply of pure
air indoors is called ventilation.
Out of doors the air is generally circulating briskly;
and thus even in the heart of London fresh breezes from
the country, moving at from ten to fifteen miles an hour,

frequently come from the fields and flowers, and the air
is being continually changed: the largest crowd cannot
make the air close, for it is only when the air is allowed
to stagnate that it becomes injurious. Hence the
danger of courts and alleys with only one entrance, the
building of which is now wisely forbidden. The evil,
therefore, really lies in our dwellings, where, as a rule,
with every arrangement for comfort and even luxury,
none is definitely made for securing pure air for the
breath of life indoors.
It is certainly startling to find what numbers of
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people are thus poisoned in the finest air in the world.
In the country, and in Scotland especially, the death
rate from consumption is very high amongst the women
in proportion to the men; and this is undoubtedly
largely due to the indoor life of the former as com
pared with the latter ; for any greater contrast between
the air of a Highland moor and that of a Highland
shanty would be hard to conceive. It is for a similar
reason that so many people derive small benefit from
their seaside change. They spend half their time (their
nights, at any rate) in such small, stuffy, overcrowded
and poisonous rooms that the good of the fresh breezes
of the day is quite undone.
In the Hebrides consumption is almost unknown, for
the cabins there, built of unhewn stones, allow an
abundance of fresh air to enter, while a great square
hole 18 inches in diameter in the roof carries off all the
foul air. On a large estate on the mainland where this
primitive state of things was, with the best intentions,
done away with, and the shanties replaced by neat

cottages, with both walls and roof hermetically ceiled
with plaster and whitewash, close-fitting windows and
doors, the mortality speedily increased in spite of the
greater comfort afforded.
In the Maternity Hospital in Dublin the deaths used
to average 50 per cent. ; now, largely as the result of
improved ventilation, they only number five. Such
cases could be easily multiplied, but they all show how

dangerous indoor air is as compared with outdoor.
With regard to the necessity of providing pure air in
our houses there is another point. As to our food, we
can go about and select it when and where we will, and
eat it at certain times ; as to our clothes, we can choose
them when and where we will with equal care; but as
to the breath of life, we are compelled by an inexorable
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law of nature to draw in whatever air we happen to be
standing in, about seventeen times every minute of our
lives, day and night, without ceasing, or about nine
million times every year, whether it be pure or poisonous.
What a great interest therefore attaches to this one
question of ventilation!
Another fact also shows the vital importance of
thoroughly understanding this subject.
The poison of carbonic acid gas is insidious and
gradual in its action. By constant habit greater and
greater quantities of it can be taken, profoundly injuring
the whole system, though not absolutely destroying life.

Claude Bernard’s well-known experiment with
sparrows abundantly proves this.
He put one in a glass globe containing pure air, and
sealed up the opening. After an hour it got feeble,
and at the close of two, still feebler. Bernard then
opened the globe for an instant and put another sparrow
in. This bird died in a few minutes, being unaccustomed
to the poisoned air, while the other bird lived in it for an
hour longer. It was then taken out, and soon revived
in the open air; but on being reintroduced into the glass
globe died at once, owing to the sudden change.
There are many rooms in which we live, and especially
sleep, which get in such a state that a person introduced

straight into them from the open air is nearly stifled,
while we have got used to them.

It must never, however, be imagined that because we
can get accustomed to poison, it does us no injury.
The constant breathing of impure air produces blood
poisoning of the most profound description, known as
anaemia. In this terrible disease all colour goes from
the face and even from the lips and gums, the breath is
short, and the blood itself watery, and the whole system
a prey to other passing diseases.
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In every room we practically owe our lives to the
power the fresh air has of entering and the foul air of
leaving it.
If a man enters a large dining-room and seals up the
door, windows, and chimney, he can exist one hour on
the air it contains, and no longer, and then he will die.
If it be dark and he requires a candle, he will only live
three-quarters of an hour; if a lamp, only half an hour ;
while if he have two gas-burners, each of which uses as
much oxygen as five men, he will only live five minutes.
Ventilation, then, is the process of introducing into
our rooms pure air for inspiration, and getting rid of
the impure air of expiration, freely and without
draughts.
One very great difficulty exists with regard to all
ventilation, and especially amongst that class whose
health is really their wealth and capital, those who
earn their daily bread by hard_and honest work in
towns. .

We must remember that fresh air is cold, and that
the impure air as it is breathed out of our lungs is
warm, nearly blood-heat, or 98°, and it is this fact which
is the fundamental difficulty in ventilation.
The Royal Commission of 1885 on the Housing of
the Working Classes wisely recognises this, and says:
“ It must never be forgotten that the human body has a
desire and a need for warmth, and that fresh air, which

is so necessary to the health of a well-nurtured body,
chills the half-starved, ill-clad frames of men and
women whose homes have been described.”
The simple truth is this. The poor find out that by
far the cheapest way of warming a room is by their own
breath, and they therefore stuff up every crack and
crevice, close door and window, and crowd closely to

gether, rigorously keeping out that on which their very
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life depends—pure air; and were it not for the chimneys
in most rooms deaths directly from this cause would
be far commoner than they are. Even at sea some of
the foulest air in the world is to be found in the sea
men’s cabins in the forecastle, which are warmed by the

same poisonous means. The difference between pure
warm air and foul warm air cannot be too strongly
insisted on, and the fatal effects of living or sleeping in
close rooms, warmed by the heat of one’s own poisonous
breath, too plainly pointed out.
It is on this account that people will not willingly
submit to have their rooms ventilated. In one or two
workshops in the City where large numbers of girls
were employed, and the atmosphere was found to be

intolerably close, a system of supplying fresh air, by
means of Tobin’s tubes, that introduce it directly from
without, was arranged at great expense, but was soon

found to be useless, because the girls would persist in

stopping up the mouths of the tubes with bits of rag,
&c., because it made them cold. If a room is to be
kept fresh and pure, more coals must be burnt, or more
clothes worn, or both.
Carbonic acid gas, produced by the various functions

of life in our bodies, and breathed out with every
breath, is

,

as we have already seen, a powerful brain

and nerve poison. Its effects are intensified when
combined with the germs in expired air.

It is this too often that makes the people so sleepy
in churches and chapels. It is this that makes children
so listless and so fidgety in ill-ventilated schools. It is

this that makes people so dull and heavy when they
awake in the morning.
Let us now consider how this poison that we manu
facture is to be got rid of. .

There is no doubt that the great safety-valve of most
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rooms is the open chimney, which is of far more
importance as an air-shaft than as a vent for the smoke.
Were it not for the English love for an open fireplace,
and hence an open chimney, it is hard to say what
would become of large numbers of the population. No
chimney ought, therefore, to be stopped up, and under

ordinary circumstances no room should be without
one.

Ventilation really consists of a double process—the
removal of foul air, and the admission of fresh. Now,
the chimney is principally of use for the former part of
the work. Carbonic acid gas is very heavy, and with
care can actually be poured from one glass into another.
When it is first expired, it is of course heated and is
lighter, and ascends to the ceiling. Now is the best
time for getting it out of the room, and the best way
is by an opening near the ceiling right into the chimney,
with some simple valve (Arnott’s) to prevent the smoke
from coming out into the room. If this is not done,
the carbonic acid gas cools and falls to the floor.
It is this that makes it so very dangerous to sleep on
the floor in close rooms without open chimneys, and

why in some places dogs, being nearer the ground, die
while men can enter without harm. When it has thus
fallen, the draught to the fireplace and up the chimney
quickly carries it off.
The window is the second great means of ventilation.
It ought, in the majority of rooms, to be so arranged
as to be always open, by night as well as by day. It is
impossible to overrate the beneficial advantages arising
from this simple proceeding. The common idea, how
ever, that if a window be open at the top the heated air
which rises will escape by it is erroneous. For it is met
by the cold air seeking to rush in, and this being more
powerful, there is an indraught instead, which, falling
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downwards, is unpleasant. The best way is to arrange
to open the window so that the cold air can enter

upwards, and let the bad air escape some other way.
This can be done in various ways. One is by a
simple window-board about three inches deep, on which

the lower sash shuts, so that while the bottom of the
window is still closed, there is an opening between the

two sashes admitting fresh air in an upward direction ;
or perhaps, in some cases better still, a board can be

fixed across the front of the lower window sill about six
inches high, so that the lower sash can be raised behind
it and a double upward draught formed—the one
between the two sashes, the other between the lower
sash and this board in front.
All windows should open at the top, and if at all
large, a small pulley and a double cord should be fixed,
so as easily to pull the upper sash up and down without

having to push and pull from the outside. The top of
the window should be kept constantly open an inch or
two day and night. The draught can be directed
upwards in various other ways. The air can enter
upwards behind a false cornice, so that when the window
is apparently securely shut an opening is always left
above; or the window can be left open a little and a
board just nailed across slanting upwards. An ordinary
venetian blind serves somewhat the same purpose if
partly let down.
With these simple contrivances no draught is possible,
and the cold air, directed upwards, falls in a gentle
shower all over the room. There are, of course, more
expensive ways. An ornamental glass screen fixed on
the lower sill, so as not to rise with the window, is more
ornamental than a board, and prevents any direct
draught.
Tobin’s tubes, already alluded to, are flat tubes
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against the wall, opening into the outer air below and
into the room above about the level of the mouth, in an
upward direction. It is found that about six square
inches of inlet for pure and outlet for foul air is required
for each individual.
The third and worst way of ventilating a room is
through the door. It is a capital saying, and should be
enforced, that doors are made to shut and windows to

open, not vice versd. If a room be already sufficiently

DIAGRAM or INDRAUGHT mnouon KEYHOLE.
1. No indraught. 2. Indraught 4 ft. per sec. 3. Indraught 6 ft. per sec.

ventilated there will be no draught rushing in at the
keyhole, as can be seen by the flame of a candle held
there. (See diagram.) If there be not sufficient fresh air
in the room it will do its best to get in by the door,
carrying, of course, with it all the smells, poisons, and
sewer-gas that may exist in any part of the house, for
ventilation is self-acting. The poisoned air does its
best to escape, and the fresh to enter.
A fourth way by which air enters is through the walls
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of a room. It has been found that through a wall about
a foot thick, if built of limestone, ten feet of air enters
per hour through every square yard; if of brick, seven
feet; and if of sandstone, four feet. Of course the
reason it enters, as of all ventilation, is really due to the
difference of heat between the internal and external air.
The greater the difference the more rapid the entrance
of the cool air by any channel; the less the slower.
Hence in a hot bedroom on a cool night a large amount
of fresh air enters through the walls, and this is the
reason why many are able to survive in tightly-closed
rooms. In this connection between health and ventila
tion we again see the immense value of an open fire
place in a room.
Let, then, our sitting-rooms, and, above all, our bed
rooms, be freely ventilated into the open air, and never
suffered under any circumstances to become stuffy. To
ensure this they must not, of course, be overcrowded;
each person must be allowed at least 50 square feet of
flooring in a room 10 feet high, and gas should never be
used unless the rooms be very spacious. For ventilation
the size of the room is not of such great importance;
the point is how often the air is changed, for even if a
man had 10,000 feet, he would make it impure in

3% hours; if 1,000, in 20 minutes; if 10O, in 2 minutes.
Of course, in a large room the changing of the air
causes less draught, and there are more inlets; but no
room can depend for ventilation on its size. The rate
at which air should enter a room without draught is

I foot per second. The rate can be measured con
veniently by the flame of a candle. If the air deflects
it 30°, it is a current of 1% feet per second; if 45°, of
4 feet; and if 60°, of 6 feet. In a schoolroom con
tinually used the air should be changed five times an
houn
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A great objection in towns against free ventilation is
made on the ground of dirt. This is an important one,
for there is no doubt that town air is laden with dirty
matter of all sorts, and requires as careful filtering as
our water. This can be done effectually by muslin or
perforated zinc stretched across the open window; and
it is perfectly surprising the amount of dirt that will
thus be stopped on its way into the room.



CHAPTER XV

WATER IN THE HOME

HE connection of water with the Home life is
really threefold. In the first place it is required

for drinking purposes, and hence its quality is of such
importance that it is very difficult in cities or in well
inhabited districts to get it sufficiently pure. The next
use is for washing purposes of all sorts. Here its
general purity is not of so much importance as its
special character of hardness or softness, which I shall
shortly explain. This water is easier to obtain.
The third use of water—at any rate, in town Home
life—is to convey the sewage away from the house by
water carriage. Here its quality is of no importance;
it is its volume and freedom of flow that is the point.
Any sort of water does for this; soft water is best for
washing, and pure water is essential for drinking.
What, then, is water? A fluid or chemical com
pound composed of two parts of hydrogen to one of
oxygen is the theoretical answer. In practice such a
fluid scarcely exists and is hardly ever met with in the
natural state in all the waters that are over the earth’s
surface. This compound is formed from distilled water_
The properties of water are peculiar; it freezes (ice) at

32 F. and boils (steam) at 212°. The weight of water
is 770 times greater than air.

:04
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Water has a “skin,” due to surface tension, on which
many aquatic insects are light enough to run about
without getting wet, and break through with difficulty.
It is so strong that water will roll up a quarter of an
inch high without flowing at times, and a fine sieve can
hold water on account of it.
This skin is elastic, and tends to contract in all
directions. This gives the spherical form to tears and
raindrops, because in a sphere we get the greatest bulk
with least surface. Water has the toughest skin of all
natural fluids except mercury.
I now proceed to consider the sources of the various
sorts of fresh water, for the varieties are as well marked
as the different sorts of wine; and water, like wine from
the grape, all comes from one source—rain.
This rainwater either flows on the surface of the earth

' or sinks in, and thus forms upland surface waters, rivers,

springs, and wells.
Rainwater originates in clouds, which are mists
formed of water distilled from the sea by evaporation
under the heat of the sun.
Rainwater receives many impurities from the lower
air before it reaches the ground at all, and thus contains

nitrates, ammonia, spores, and germs, and various solid

bodies, besides salt and sulphuretted hydrogen, so that
it is far from being the pure fluid generally supposed.
In England, being an island, the amount of salt in rain
water is large, amounting to as much as 2 grains in a

gallon.
One inch of rainfall=4J2- gallons per square yard;
and the amount of rainfall in the wettest year is double
that of the driest and one-third above the average.
Rainwater to be drunk must be filtered and stored in
a tank, preferably neither metal nor wood.

As rainwater falls it becomes aerated to some extent,
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which is an advantage. It is not, however, very
palatable, and is never a favourite beverage, though
some countries have to depend almost wholly upon it.
It is best stored in slate, but when kept a long time,
as at Gibraltar and Jerusalem and elsewhere, it is
preserved in covered underground cisterns.

Upland surface water is that found in lakes and ponds
on higher lands. The water is generally pure and soft,
but contains a considerable amount (3 grains or more

per gallon) of vegetable matter. This water is artificially
impounded by dams on the moors, and is often peaty in

colour and taste. It is a water that is being increasingly
used, and is supplied from lakes to Liverpool, Man
chester, Glasgow, &c. It is

,
of course, excellent for

washing, and its chief danger is that common to all

soft waters, of dissolving some of the lead off the pipes
through which it flows. It is probable that ere long,
with the increasing impurity of the Thames, owing to
the density of the population, some upland surface water
will have to be supplied to London.

Rivers are naturally pure. The water is harder than
the surface water, but less hard than spring water. The
great danger is sewage from the banks and towns.
No river in England is long enough naturally to
purify and completely deposit the sewage that falls into
it. The natural process is by vegetation, which oxydizes

it by dilution and by precipitation. The deadly micro
organisms (typhoid, &c.) that may abound at a sewage
outfall instead of multiplying as they would in pure water,
soon lessen and die out as they meet the numerous
large bacilli that abound in river water and prey upon
them. Here we read a great truth that we may allude
to again ; and that is
,

that the pollution of a large river
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by infective germs is of little danger compared with
the contamination of wells and springs; in the former
the germs tend to disappear, in the latter to multiply
rapidly.

Sprz'ng.r and Wells.——Shallow wells catch the ground
and subsoil water; deep wells tap the water stored
beneath impervious strata. Shallow wells are generally
under 50 feet, deep over 100.

Shallow well water is very hard and nearly always
impure and often foul from sewage. Deep spring and

well water is pure, and may be hard or soft.

Shallow wells are very common in cottage gardens,
which frequently contains two holes only a short
distance apart; the one in which sewage is stored, and
the other from which water is drawn, and the result is

,

the ground being porous, that the water is really dilute
sewage.

This foul water is often bright and sparkling, and
may not even smell till it has stood a little. It may be
drunk for years if no contagious germ has fallen in, for
the most nauseous mess is not necessarily infectious.

Wells where the water-level is easily depressed by
pumping are the most dangerous, as these will suck
water from 20 to 100 times the distance of the depth of
the depression.
Good drinking water should be selected from the
purest sources, and should have no taste, or smell, or
colour.
If doubtful, set a glass aside in a warm, dark cup
board for two days, if it becomes cloudy and smells it is

bad. Water varies according to its source.
From alluvial soil it is generally impure.
From chalk soil it is generally good with temporary
hardness.
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From limestone it is good with permanent hardness.
From millstone grit it is pure and not hard.
From granite and the primitive rock it is pure but
may have salts dissolved in it.

Spring, deep well, and upland surface water are
wholesome.
Stored rain and lowland surface water are suspicious.
Shallow well and sewage river water are dangerous.

I now turn to the leading impurities found in water—
a matter of great importance! Various minerals are
held in water that is termed good, rendering it thereby
hard or soft but not making it impure. The hardness
in water is called temporary if it is composed of carbonate
of lime, and permanent if sulphate of lime, or any form
of magnesia.
Each degree of hardness requires 2% ounces extra
of soap to make a lather to each 100 gallons of water.
Water up to twenty degrees of hardness is not in

jurious to healthy people if it be temporary hardness or
bicarbonate of lime only—though it may be to gouty
persons.

Water up to 6° of hardness is all called soft.
Hard water soon blocks up boilers and pipes.
Hard water is a cause of waste in many ways. Nearly
one-third of all the tea used in London is wasted by
hard water ; and Glasgow, when it substituted the soft

water of Loch Katrine for hard for washing purposes
saved £36,000 in soap alone per annum.
In cooking (especially boiling) the salts get deposited
in the meat and vegetables, making these hard and

indigestible.
Maignen’s “Anti Calcaire” adds lime, alum, and
carbonate of soda, and carries down all organic refuse,
and is said to remove most of the permanent hardness
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as well, and prevent the crusting of boilers. There are
numerous other methods.
Pure rainwater only contains half a degree of hard
ness. Most rivers are hard. The Thames contains 15°.
Impurities in water are received in four places : 1. At
the source. 2. In the transit. 3. In the distribution.
4. In the storage. .

The first, and perhaps the most dangerous, impurity
is lead.
The purest and softest and aerated waters get most
contaminated. Heat, pressure, and stagnation also

favour lead in the water.

Proper filtration of the water removes the lead. Cast
iron pipes are, of course, safe.
Organic matter is either suspended or dissolved in
the water.
Organic matter should not exceed two or three grains
per gallon.
Sewage water may be clear, and even fattening, and
drunk with impunity, if free from poisonous germs.
These cannot be detected. The two diseases most
easily conveyed by water are typhoid and cholera.
The result of all this is that it is not easy to be sure
we are drinking pure water unless we know its source,
and even then we may be mistaken.
The safest waters to drink are those that are bottled
at the pure spring where they issue from the earth ; such
as Apollinaris, Perrier, Malvern water, &c.
The next safest are those that, under strict supervision,
are taken from known springs by the user or from a

private deep well.
The next is water supplied from a Pasteur-Chamber
land filter, which can remove all impurities.
The next is water obtained from the water pipe
supplied from some pure upland source.

15
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The next is the tap water supplied from well-filtered
river water as in London.
Next we get unfiltered lake and river water.
Next shallow well water.
And last, stagnant pond and foul stream water. The
first five are practically safe, although only the first two
of them are palatable. The last four are dangerous, and
should not be drunk without boiling first.



CHAPTER XVI

FOOD IN THE HOME

HERE are four great varieties of human food,
two of which are mainly animal, one vegetable,

and one mineral. The four magic letters C,O,H,N,
represent the four leading elements in all four
varieties.

C—Carbon (the main ingredient in coal)—is the fuel
of the body, and preserves its heat and does its work.
Two of the foods especially contain this letter; one
is animal, the other vegetable. The one includes all
fat, butter, and cream, which contain carbon in large
quantities and keep up the heat of the body; hence
in arctic regions enormous quantities of fat are eaten
to keep the lamp of life burning. The other form of
carbon is found in all flours, starches, and sugars.
These, which form a large proportion of our food,
carry on the work of the body, giving out, as they
are assimilated, the necessary force for the purpose.
O—Oxygen—is the breath of life, and though this
really enters into all that we eat, we mainly receive
it direct from the air through the lungs instead of
by the stomach.

H—Hydrogen—again, though also forming a part of
starches, sugars, fats, &c., is one constituent of water,
of which by far the greater part of the body is com

2“
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posed. Without water there can be no life ; any tissue

that becomes dried dies at once. Hydrogen (in
combination with oxygen) may be taken to represent
the fluid of the body.
N—Nitrogen—is an essential element of all animal
life. It forms a great part of the body-cells them
selves, and hence serves as food to repair such waste of
these cells as is perpetually going on. This substance
is found principally in animal food, whether meat, fish,
flesh, or fowl. It also occurs in smaller quantities in
grain, corn, beans, peas, &c. Speaking, therefore,

roughly and generally we may say:
C, Carbon, such as fat, butter, &c., is for the heat of
the body.
Carbon, such as sugar and starch, is for the work of
the body.
O, Oxygen, is for the breath of life.
H, Hydrogen, contained in water and all fluids, is for
the liquids of the body.
N, Nitrogen, contained in meat, some cereals, and
peas and beans, is for the repair of the body itself.
In addition, a small quantity of some mineral is
required in food, such as salt.

VEGETARIANISM.—One most important point must
be here noted. Before 1838 it was believed nitrogen
could only be supplied to the body by meat, and hence
all vegetables occupied only a secondary place as food ;
but since then it has been discovered that many sorts of
grain supply it to the body in large quantities, and
hence it is perfectly possible to keep the body in health
on vegetable food only. There is therefore now no ground
for the great prejudice that still exists against vegetable
food in the minds of Englishmen; and although it is
probable we were never intended to be exclusively
vegetarians, the fact remains that the introduction
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of proper vegetable food and cooking into the working
homes of England would deal a great blow at the
curse of drunkenness, and introduce a powerful element
not only of health, but domestic happiness.
The four great varieties of food, therefore, are meats
or proteids; fats, or hydro-carbons; sugar and starch, or
earho-hydrates ,- and mineral food, such as salt, &c. Of
these four foods man requires each 24 hours ilb.
proteids, §lb. hydro-carbons, Q-1b., carbo-hydrates, % oz.
salts, and 2 quarts of water, which is fairly repre
sented by 5} lb. each of beefsteak, bread, and potatoes,
2 oz. of butter, nearly a pint of milk, and a quart of
water.

The old division of these foods into two great classes
still holds good. The flesh-formers include the meats
and salts; the body-warmers the starches and fats.
Both of these latter owe their heat to the earhon, which
is the essential body-warmer, just as nitrogen is the
essential flesh-former. If we eat too few flesh-formers
and too many body-warmers, we get fat and feeble. If
we eat too few body-warmers and too many flesh
formers, we get lean and lively.
We have classed the fats and starches together, but
they are a little different in their uses. The carbo
hydrates, or sugars and starches, give out heat by
combustion of the carbon alone, and are principally
used to supply energy in the form of work, muscular
motion, &c., whereas the oils and fats (the hydro

carbons) burn both the carbon and hydrogen as well,
and produce great heat, and are hence used principally
for this purpose. A triple division therefore of food
into nitrogenous or flesh-formers, starches or body
workers and fats or body-warmers is more accurate.
Fat is worth double as much for warming purposes,
weight for weight, as sugar; but, as those who have
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read Chapter V. will know, it is ever so much harder to
digest. It is easiest to assimilate in the form of cream
or butter. The salts have the power of dissolving
albumen, the essential part of meat; hence salt is
always eaten with eggs, which are nearly all albumen,
and with meat. Water, of course, is a great solvent.
Of tissue food, or flesh-formers, a baby at birth
requires daily 30 grains per lb. of body weight; or if
18 lb., 540 grains of albumen, or 1% pints of cow’s milk
or 2 pints of mother’s milk.
This decreases down to 15 grains per lb. of body
weight in old age; or for an old man of 11 stone, 5 oz.
of albumen, or 6 pints of milk daily.
Excess of any food is useless waste, and not only does
not nourish the body, but seriously taxes the liver and

kidneys, and especially an excess of animal food.
The fluid part of the blood is the storehouse for
digested proteids, or meat food; the liver for digested
carbo-hydrates, or starch and sugar; and the body fat
for digested hydro-carbons, or fats and oils.

We will now consider the value ofsome of our leading
articles of diet.
MILK.—This is an absolutely perfect food. It contains
all the four letters C,O,H,N, and in their proper propor
tions, and it can repair and carry on any function
of life perfectly. It can now be obtained perfectly pure
from certain well-known dairies in our large towns,
thanks to the great care they take; but from other
sources it is often contaminated, and should always
be boiled for safety. It is not nearly so much used by
adults as it should be. It can be taken in about fifty
different ways, can be drunk hot or cold, plain or
flavoured. It can be largely used with tea, coffee, and
cocoa, and not merely a few drops put in the cup. It
makes a variety of capital soups. It can be eaten solid
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in the form of curd by letting it go sour, or by curdling
it with rennet, and the whey that is left is also nourish
ing. Buttermilk and skim-milk contain, perhaps, the
most nourishment for the money of any food. Skim
milk is a most powerful flesh-former, and contains
all the nourishment of the food except the fat, and
is very cheap. I have kept a person living for
months on skim-milk alone, without a crumb of
bread. This must be distinguished from “separated”
milk, from which every particle of fat is removed, and
which is much less nourishing.
Condensed milk is a most valuable article of food,
and is highly nutritious.
BUTTER AND CHEESE.—These are nourishing and
palatable forms of fat, or body-warmers; but the
poor might spend their money to greater advantage
than on butter, as it is not very cheap or satisfying.
Cold bacon, margarine, dripping, and treacle are all
cheap and nourishing substitutes for butter. Cheese
is made from the flesh-forming parts of milk; butter
from the body-warming parts, or that containing C.
Cheese is a highly nutritious article of food. One
pound of double Gloucester cheese contains as much
nourishment as three pounds of lean beef, veal, or bacon,
as nine quart bottles of Bass’s pale ale, or six quart
bottles of Guinness’s stout. Rich cheeses, such as
Cheddar, contain a large amount of fat as well. Cheese
of moderate richness is easier to digest than that made
of curds alone. We must distinguish between great
nutrition and easy digestion. The two do not always
go together, and, though cheese is so highly nutritious,
many cannot digest it at all. Toasting it makes it still
harder to digest.
EGGS.—These, like milk, contain all the different
foods the body requires, the white being principally
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N, or flesh-forming, the yolk mainly C, or body
warming. When new-laid eggs are not more than a
penny each, they are a most economical food. The
ways of cooking them are unlimited.
MEAT contains a large amount of N in its lean
parts, which is thus the most powerful flesh-former
known, and C in its fat or body-warming parts. In
England more meat is eaten than in any other
country, except perhaps America. Too much or
exclusive meat-food leads to many serious diseases.
The Americans, rich and poor, eat as much meat as
they like, and suffer greatly from stomach complaints.
English meat is, of course, the best in England ; but
New Zealand mutton and American beef, though of less
flavour, are quite wholesome. Beef is the most strength

ening, but requires a good digestion. Mutton is the
most generally useful, and can be cooked in every
possible way. Pork is not so indigestible as is sup
posed ; veal and lamb are still less so. Few amongst the
English working population have any idea of the value
of bones; and, indeed, they cannot well utilise them
until they establish on their hobs that capital institution

-—-pot-au-feu, or common stock-pot. This, made best of
earthenware, contains much that would be otherwise

entirely wasted, such as the stalks of vegetables, cold
potatoes, scraps of meat, and all the bones and a little
oatmeal. Slowly simmered down on the hob or by
means of an oil-lamp, these form a capital stock for
nourishing soup—an article of food almost unknown to
the British working man, like the art of stewing, by
which it is prepared. The French labourer is far ahead
of us here. All tinned foods should be avoided if
possible, as they are often dangerous or unwholesome.
FISH.—This forms an important and an economical
article of diet. It is principally a flesh-former, owing to
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the N it contains. Of white fish, the most digestible
and the most nourishing are brill and turbot; next
follow soles, whiting, and plaice. Fresh haddocks are a

good and nutritious fish. Salmon is still more nourish

ing, and not so indigestible as is generally assumed.
Fresh herring and mackerel are very nourishing, though,
being oily, they are harder to digest. Dried fish should
be carefully chosen, as it is frequently decomposed.
Shell-fish, excepting oysters, are more indigestible than
other kinds.

BREAD.—Coming now to vegetable food, bread still
holds the first rank, and is veritably the staff of life. It
contains a large amount of N, or the flesh-former, and a
still larger amount of C, or the body-warmer. Whole
meal bread is more nutritious than white, which is only
formed of the inside of the corn ; but much brown bread
is only flour mixed with bran, and is not so nutritious as
the genuine whole-meal. Oatmeal cannot be made into
bread like flour, but is even more nourishing, and its use
as porridge, so common in Scotland and Ireland, should
be widely extended in England. Two lbs. of bread
contain 3 oz. of flesh-former and 20 oz. of body-warmer,
and cost 3d.; while 2 lbs. of oatmeal contain 4 oz. of
flesh-former and 24 oz. of body-warmer, and cost 5d
Against this, 2 lbs. of beef contain 7 oz. of flesh-former
and only 4 oz. of body-warmer, and cost 1S. 10d. A
full-grown man requires daily 5 oz. of flesh-former and
20 oz. of body-warmer. Consider these figures, for here
we come to one of the greatest objects of this chapter,
and that is to enforce the value and economy of a dietary
mainly vegetable. Dr. Parkes fed a labourer on 1% lb.
of oatmeal and a quart of milk a day at a cost of 5s. 3d.
a week, and kept him in perfect health. Remember, 1 lb.
of oatmeal costing 3d. gives as much strength as 3 lbs.
of meat costing 2s. 6d., or 6 quarts of stout costing 5s.
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The most economical and best working food for a
hard labouring man is a combination of this vegetable
food with animal fat. Bacon and beans, or bacon and

greens, oatmeal and bacon, bread and dripping, are all

good foods. Any working man can in this way get a
good savoury dinner, and as much as he can eat for 4d.
or 5d., and any one who wants to know how has only
to go to one of the numerous and admirably conducted
vegetable restaurants to learn the way. Haricot beans
and broad beans are both extremely nourishing. Indian
corn is cheap and nutritious, and might be far more

largely used than it is; but it will not make bread.
Rice is not nearly so nutritious as corn. Lentils and
dried peas, or pea-flour, are both very nourishing.
VEGETABLES.—Potatoes are principally valuable on
account of the C they contain. They are thus body
warmers; but it must be remembered that at least
three-fourths of them are water. The very best way of
cooking them is by steaming them in their skins.
Cooking by steam is excellent also for preserving the
juices of meat, fish, &c., and, once a proper steamer I is
bought, the whole dinner can be cooked with less
watching and at less cost than in any other way.
Green vegetables are very valuable for the potash and
the salts they contain, which are very necessary for

purifying the blood. Watercress from a known pure
source is very wholesome in the spring. Most ripe
fruits are wholesome, and generally contain a good deal
of C, or body-warmer. Sago, tapioca, and arrowroot are
light, but not very nourishing.

‘ This consists of four or more round tin vessels one above another
connected by a pipe. The bottom one stands on the gas ring and is full of
water. The steam from this rises to the first and cooks the joint, to the
next and cooks the vegetables, to the next and cooks the pnddin , and to
the top and cooks the fish, all from the one gas ring an at the
same time
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Sugar is of the utmost value as a food, and is easily
digested. Eaten in excess as food, it produces acidity
and indigestion.
As regards the comparative cost and value of food,
it may be noticed that, of flesh-formers, one egg, costing
1d., contains as much as fifteen oysters, costing 3s. ; and

1} lb. of rumpsteak, costing 4d., contains as much as five
dozen, costing 12s. 6d., or as much as half a gallon of
beef-tea made from 4 lb. of steak, costing over 5s.
We will now consider how this food is best eaten, and
what sorts are suitable under different circumstances.
It is a good rule to take three meals a day, and it is
exceedingly foolish to let the stomach fast above six
hours at a time while working. After the principal
meal, in order to ensure proper digestion, some leisure
should be allowed. One of the best signs of robust
health is the ability to eat a hearty breakfast. Every
effort ought to be made to eat a sufficiency of nourishing
food. It is lamentable to think how many, amongst
young women especially, fall victims to diseases which
attack them in a half-starved condition, brought on

voluntarily by foolish dislike to meat, and by not taking
a sufficiency of good vegetable food to supply its place.
N 0 human being can exist in health on weak boiled tea
and a little white bread and butter.
Soup is good food for all ages, just because it is
warm, and hot food is more nourishing than cold,
and also because, properly made, it contains C,O,I-I,N.
An immense number of soups can be made of animal
and vegetable food, without butcher’s meat. Dripping,
bacon, milk, or eggs will do as well, and they are all
animal foods. I give two recipes for good soup for the
poor, one with meat and one without.
WITH MEAT.—Cut some meat into pieces, and stew
for two hours. Then add to the meat and broth flour
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of any kind to thicken it
,

and as much milk as you
can spare. Let it stew another hour, and flavour
with salt.
WITHOUT MEAT.—One quart of water, i pint of
green or split peas, 2 potatoes, 1 onion, 1 lettuce. Mix

5
- teaspoonful of sugar, 1 oz. of dripping, 1 tablespoonful

of flour or oatmeal, and pepper and salt. Simmer till all

is quite tender, and add 1
- pint of milk.

Soup is more digestible if bread be eaten with it.
Children should never be forced to eat what they do
not like; the appetite and taste are fairly safe guides,
as a rule. Girls, however, between fourteen and twenty,
are often very fanciful, and take greatly to tea and slops.
They should have at least one good meat meal a day,
and if at work two. Sugar is a very good food for all
ages ; it is very nourishing and easily digested. It does
not decay the teeth, but the acids of indigestion do. No
work should -ever be done on an empty stomach.
Abundant green vegetables and fat in some form is

most important. A good meat meal greatly increases
mental vigour when digested, but many people cannot

digest a cut off the joint as well as a long dinner of many
courses.

Food varies very much in different countries. The
Esquimaux near the pole eat little but fat and oil; the
Mexicans near the tropics eat corn cakes and no meat.
The South Americans eat horseflesh and no bread ; the
Chinese eat rats, cats, snakes, monkeys, and eggs when

bad, but never taste milk.

In sickness we must remember that disease always
hinders nutrition ; we therefore diminish the food as the

temperature rises—up to 1O1° semi-solid; above that it

should be fluid. As the cell-tissue wastes too rapidly in
fever, articles that arrest this, such as alcohol, tea, &c.,
are good. If the heat is under 104°, milk, eggs, thin
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soups, and plenty of water can be given ; if much over,
water only, or ice, or whey, and alcohol in small and

repeated doses.
Certain diseases are due to deficient food of the right
sort—-—some forms of dyspepsia, consumption, &c. The
remedy is : alter the diet to suit, with plenty of air and
as much exercise as possible.
Other diseases are due to excess of food, such as

obesity, gout, rheumatism, biliousness, acute and chronic

dyspepsia.
For obesity we stop all carbon diet and live on the
proteids.
For gout and severe dyspepsia we take very little
food at first, but lots of fluid, somewhat as follows:
7.30, half-pint hot water; 8.0, weak tea and milk, one
slice fat bacon (no lean), bread, fresh butter; 1.0, milk
pudding, biscuit and butter, and half-pint hot water;
4.0, half-pint hot water; 6.0, fish or fowl, greens (no
potatoes), one-third pint claret ; 9 0, half-pint hot water ;
1 1.0, half-pint hot water. When better, we still carefully
avoid all alcoholic excess, all hot or baked fats, all

partly-cooked starch, all soups and pastry.
Turning to beverages, I need not say much about
coffee and tea, which properly made, and taken in

moderation, are free from harm. Cocoa, except when

made clear from nibs, is not a beverage, but a food, so is

milk, and it is a mistake to give these as beverages for
thirst or to dilute food. Considering, however, the
national importance of the right use of one particular
beverage, alcohol, it should be considered with great
care. I do not, however, enter into any review of its
use and abuse here, as I have done so fully already in
a companion work entitled “ Nerves in Order.”
The importance of the right understanding of the
value of alcohol is beyond all dispute. An industry
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using one hundred millions of capital in the United
Kingdom alone, employing over two millions of people
and two millions of acres, while in France it absorbs
one-tenth of the whole land, and in Italy and Spain one
sixth, must be of enormous importance for good or evil
to the human race.



CHAPTER XVII

INFANCY IN THE HOME

EW parents have any idea of the immense value
of intelligent, physical, mental, and moral training,

on the character of which it is not too much to say the
future of the child mainly depends. The force of train
ing is far greater than that of heredity, for Herbert
Spencer tells us that a man is far more like the

company he keeps than that from which he may be

descended.
Two children may be born into this world with equal
physical, mental, and moral capacities ; the one simply
neglected and uncared for, save that it is early put to
the drudgery of life; the other carefully trained in all
three parts of its being, and the result will be that
physically the latter will at eighteen be one stone
heavier, three inches taller, and three inches more round

the chest, straight in limb and sound in wind, while
intellectually and morally there will be no comparison
between the two.
Parents have to a certain extent to build the human
houses of the next generation. They are given twenty
years to do it in. It is true that if they do nothing at
all, the house will get built somehow, and if they abstain
from hindering the proper design they will do a great
deal ; but if
,

having intelligently understood the plan of
223
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the great Architect, they do their best to carry out His
designs to perfection, they will do much more.
The bodily powers—the lungs, heart, &c.—very much
depend on the size and shape of the case that contains
them, which may be dwarfed and narrowed or expanded
and widened, so as to produce a faint-hearted and weak

lunged child, ora stout-hearted and strong-chested child
respectively. We are learning now the value of physical
culture for other objects than strength. We find that
health depends upon it

,

and to a large extent the

development of the brain.
A sound mind is intimately connected with a sound
body and without the latter the former can never find
its fullest expression. The spiritual health, too, is more
or less affected by the bodily condition. Let us then
consider the subject of child-culture in relation to mental
and spiritual as well as bodily health.
The only training that can be good and solid must be
cubical or threefold in character, and include the body,
mind, and spirit. Just as a circle is the most perfect
figure in nature, so an all-round training is the only safe
one. Excessive physical or mental training only, as
seen in athletes and some students, are alike bad, being
one-sided. Child-life has been called the seedtime of
health. We have already said that there is no such
thing as a perfectly healthy child ; that all are born
with some imperfection or weakness derived from their
ancestry; nevertheless careful training will do wonders.
It will avert and actually stamp out threatened disease ;

it will brighten dull faculties and ennoble sordid spirits.
Mrs. Meredith, of the Prison Gate Mission, has won
derful evidence to give on this subject. She says: “The
whole tendency of heredity can be conquered. Children
of abandoned women, taken in earliest infancy from the
mother in prison, and possessing all their mother’s quali
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ties, can be prevented from using any of them in the
same way the mother has, by education. They lead
lives free from vice, their conduct comes up to an excep
tionally high standard. Education, in short, protects
them against the tyranny of their organisation.” So
much for moral education; the results of physical
training are not less marked.

Being thus assured of the importance of our subject,
let us consider how first of all we can best care for
children in health, and secondly, look at some of their
more common diseases and their remedies.
In the care of infants there are the five great laws of
health to remember——cleanliness, proper food, clothing,
air, and enough rest and exercise.
1. CLEANLINESS.—All infants should be bathed at
first in warm water, about bloodheat, or 96°, gradually
reduced to 70° by the end of the first month. The
water should be soft (rainwater is best), and curd or

Pears’ soap should be used, a soft flannel for the soap,
and, when it can be procured, a Turkey sponge for the
water. Very little soap should be used to a baby’s skin,-
as it destroys the secretion of the oil glands, and renders
the body liable to cold. The baby should be bathed
before his breakfast. After the first fortnight he can be
put in the bath, instead of being washed on the knee.
He should not remain in it long, and should be quickly
dried with a warm soft towel, and then rubbed all over
with the warm hand, puffed with a little rice starch

(violet powder) in the creases of the body, and
dressed.

Cold baths should not, as a rule, be given to infants
till they are eighteen months old. The best way of
giving them is to put them in a warm bath, and finish

up with a sponging of cold water. As they get used to
this, they can stand in warm water, and be sponged

16
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more freely with cold, and in hot weather the bath can

then be taken cold altogether.
Great care should be taken never to frighten children
at their bath, by plunging them overhead, or treating
them with too much roughness, and especially in sea
bathing.
A tepid salt-water bath is very invigorating.
The child should never be allowed to play about and
get cool before the morning bath, but should be taken

straight to its bath out of bed. Great care should be
taken thoroughly to dry children after their bath, or
sores and chaps soon appear. When quite dry, the
parts liable to friction can be powdered.
All the little folds of the body, between the toes, &c.,
should be dried just as carefully as the more accessible
parts, and always kept clean.
2. PROPER FO0D.—A baby requires nothing but milk
at first, no butter or sugar, and no laxatives. It should
in every case be put to the mother’s breast as soon as

possible, and nursed at any rate for the first month, even
if it be impossible to nurse it longer.
There is nothing in the world to equal mother’s milk
as a food for a newly-born child. It is from one-third
to one-half less rich than cow’s milk, and, for this reason,
so much the more digestible. The best food for the
mother is milk, the next best is

,

perhaps, cocoa.

Nothing that tastes very strongly, such as onions,
should be eaten; all rich food should be avoided.

With regard to the times of feeding the child, it

should, in the first place, be fed regularly, and not

always when it cries. This is of the utmost import
ance to both parent and child. For the first three
months, every two hours in the daytime, and every four
at night, is quite enough; and after then, if the child be
strong and well, every three hours in the day and every
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six hours at night. The amount of milk that is yielded
by a good nurse is about four tablespoonfuls in each
breast every two hours. At first a child exhausts one
breast only, later on, both. A child should, as a rule, be
allowed to suck until it shows it has had enough. A
child would then, if under three months, drink about a
pint a day, and about a pint and a half over this age.
When a child has sucked, its mouth should always be
washed to prevent the formation of thrush, which is a
small white plant that grows about the tongue and sides
of the mouth. The nipples should also be well washed,
and then hardened by sponging them with brandy. Of
course, nursing is a great tie to a mother, who must be
in at the regular hours, if she would do justice to her
child ; for if the food be given at too long intervals, the
child takes it too quickly, and all sorts of stomach dis
turbances, often really dangerous at that tender age, are

caused.

Occasionally, through worry or overwork, the mother’s
milk is too poor, or some sudden shock or other cause
may stop it altogether, or it may become scanty and
insufificient. In these cases it is better partly to suckle
a child than not at all. There is absolutely no founda
tion for the popular idea that it is wrong to give the
cow’s milk and the mother’s milk together. If the milk
be scanty, a better plan than giving the breast in the day
and the bottle at night, is to give them alternately, or
the breast twice and then the bottle once, according to
the amount of milk.
Setting aside wet-nurses for the time as being, though
far the best, too difficult to find readily when wanted,
the great question, on the failure of the natural supply,
is, what should be put in the bottle? In the first place,
the bottle itself should always be kept perfectly clean.
A boat-shaped bottle, with a calf’s teat, is kept more
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easily clean, though inconvenient in other respects, and
hence it is completely driven out of the field by other
shapes. The bottles with long indiarubber tubes can be
placed in almost any position without being upset, hence
the mother can leave the child to suck by itself. This,
though a convenience to busy mothers, is not a good
plan, as too often it leads to the child gulping down
quantities of air through sucking at the bottle when
empty. If the long-tubed bottles are used, they must
at once be emptied each time, well rinsed, and kept in
soda and water. The milk—which is better if it is
always, as a rule, obtained from the same cow-should
be perfectly fresh and sweet; the least sourness is very
bad for the child. It should not be kept in the bedroom,
and the jug should be scalded and made perfectly clean.
The least dirt, or drop of sour milk, will soon turn a
whole quart. All the milk used should be boiled first.
The proportion of water should be one-third, and if the
milk be rich, a little more at first; and a small quantity
of white sugar may be added. It should be given at
blood heat.
It is very dangerous to keep the milk warm at night
by a small light ; the milk in this case constantly turns
sour. It should be kept quite cold, and warmed only
when needed. Nothing whatever but milk and water
should be given to the child, if possible. After the first
three months, only one-third of water is needed to two
thirds of milk. Should the milk disagree with the
child, and heavy curds be brought up, then a little lime
water may be added, which may be increased, if neces
sary, until nothing but lime-water instead of water is
added. Sometimes, when the milk is “on the turn,”
a pinch of bicarbonate of soda will put it right. The
quantity of cow’s milk to be given is from one to two
pints a day during the first six months. If it be found
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to be too heavy, as is shown by curds being brought up
or passed, some change must be made. The feeding of
infants is now much simplified by all good dairies pro
viding “humanised ” milk, which is sold sterilised in the
bottles from which the baby can drink it. In addition
to this, in several large towns agencies have been
established by means of which poor mothers can be
supplied with clean sterilised humanised milk in bottles
ready for use, at an inclusive charge of 4d. a day.
Infants thus brought up run little more risk than if
nursed. Condensed milk is lighter than cow’s milk,
but generally contains such a quantity of sugar that it
often produces skin eruptions, and makes the child fat
rather than strong; nevertheless, with some it agrees
fairly well. Unsweetened condensed milk is four times
as strong as cow’s milk ; it should therefore be diluted
with water to six times its bulk. Barley-water (two tea
spoonfuls of pearl barley to a pint of water; simmer
slowly to s}-pint, and strain) and cream is very light.
The artificial human milk, of which I have spoken, pre
pared by the great London dairies is most highly to be
recommended, and will nearly always agree with the
baby.
If the child appears starved and hungry, and needs
something more, some approved prepared malted food

(Mellin, Allen and Hanbury, &c.) can be safely tried,
and the full directions given with it implicitly followed.
Ridge’s food, biscuits of any sort, and other milk foods
must not be given till after the child is nearly six months
old, since before that age it is absolutely incapable of
digesting any sort of flour. More deaths occur from
feeding young children on bread and flour foods than
from any other single cause. It is calculated that
90,000 children die annually from improper feeding.
One constantly hears, “Oh! yes, poor little dear, it



230 THE HOME LIFE IN ORDER

seemed hungry, so I gave it a little bread and milk,”
or “a little biscuit.” Sometimes even worse things
occur. In the East End and elsewhere young and
ignorant mothers show the kindness of their hearts
by giving their offspring a taste of everything, including
a drop of beer, till one wonders that any survive the
process at all; while cases are not infrequent where
the infant’s diet is varied with such succulent food

as periwinkles, or a little cheese, and a drop of gin!
Can we wonder that among the working classes in
crowded cities 500 out of every 1,000 children die before
they are five years old? .

After feeding, there should be no tossing or violent
rocking of the child, or it is sure to be sick. Do not on
any account feed the baby too frequently ; it is a great
and common mistake. After the first six months the
child will go at night, from eleven to five, without food.
The best plan, and one that gives the greatest liberty
to the nursing mother, is to feed the child at exact

hours by the clock, and not when it cries or wakes, &c.
This should be, as I have said, for the first two or three
months every two hours by day and four hours by
night. After that it can be made three hours by day
and five hours by night, a little more being given each
time. Let me again, before leaving this subject, warn
mothers against drinking spirits whilst nursing. It is
found, on excellent authority, to be a frequent cause of
convulsions in children, owing to the alcohol getting
into their system; and it is also a cause of emaciation.
Indeed, considering the freedom with which such

materials pass to the infant, through the milk, it is cruel
to the child if the mother drinks freely of stimulants.
If possible, a child should not be weaned in summer,
but about the sixth month the amount of nursing should
be decreased ; and, after the first teeth are well through,
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about the seventh or eighth month, the child may be

weaned. It is a great mistake for mothers, for any
reason, to continue suckling as long as fifteen or eighteen
months.
After the sixth month a child can take Ridge’s food,
and plain flour foods, rusk, and biscuit. Rusks and
tops-and-bottoms are very good at first; bread should
not be given at first, until the child is well accustomed
to the finer food. At eight or nine months the child
can begin to take a little broth or beef-tea. Milk should
always be the child’s mainstay for the first few years
of its life. Sugar is good for children, with their meals,
and after one year a little meat may be given once a
day. Oatmeal is very fattening, but rather heating.
The diet should be light and nourishing. Light-boiled
eggs are very suitable, and there is no objection to a

little rife fruit.
The great danger a careful mother is apt to fall into,
when her child is between six months and two years
old, is giving the baby too much farinaceous and too
little animal food. We are apt to think flour foods can
take the place of milk, but though they present some
what the same appearance they are in reality very
different from it. Milk is a truly animal food, and
contains plenty of material for building up the child’s
body. Now a child requires, seeing it is growing
rapidly, far more animal food in proportion to its size
than a man, and this is most conveniently given in the
form of milk. At eight or nine months, however, a
baby may have a little beef-tea, and at fifteen months
a little underdone meat scraped into fine pulp, and
moistened with beef-tea. A suitable dietary for a child
of two years old is as follows : A breakfast of bread and
milk, porridge and milk, or an egg; a dinner of meat,
fish, or chicken, with a little mashed potato, and a light
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milk or egg pudding; a tea of bread and butter and
milk, with a little treacle; and for supper, bread and
milk. The child should continue to take at least

1% pints of milk in the day.
3. CLOTHING.—We will consider now the way in
which a child should be clothed. There is no doubt
that there is room for a greater reform in infant

clothing than even in that of adults. As much as
possible of it should be flannel. A flannel binder
round the body is very useful during the first few

months. Napkins should only be worn when the child
is being carried about; at other times its legs should
be quite free; no waterproof should be worn over the

legs. A very fine silky flannel should be next the skin,
or in some cases a fine cambric where the skin is very
irritable. A flannel garment should then be worn all
over this and long enough to cover the feet. The
cruelty in infant clothing is the enormous amount of
material they are compelled to drag about. Starched
frills, long trailing skirts, a ponderous hood, quilted and
lined, tightly tied round the child’s throat, a huge cloak
with an equally huge cape hanging from its neck, too

frequently completely smother and choke the baby,
which forms the innermost core of the vast roll of
clothing.
A baby indoors wants nothing but the binder, the
cambric shirt, the flannel gown, and, if needed, a warm
shawl. No tight-fitting linen or cloth dress, with its
dangerous strings or pins, is required at all. For out of
doors an extra soft woollen gown, and on the head a soft
light woollen hood. The child’s face should always be
uncovered, and no thick veil or handkerchief to keep
the flies off ever allowed. As a rule, save perhaps on
Sundays, the working man’s baby is far more sensibly
clad than the rich man’s.
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At the age of four months the child’s clothes should
be shortened. The change, however, should not be
made in wintry weather.
These should also be of flannel, and the sleeves
loose, the neck high, but not tight. The sleeves must
not be short. The legs should now be protected with
woollen gaiters, and no infant should be allowed to go
about with bare legs and arms, with the ridiculous idea

of hardening them. The nightdress should be all
flannel. As to shoes, a baby should wear soft woollen
socks : no stiff boots or shoes should be allowed except
ing when absolutely needed out of doors. Indoors the
shoes should be the softest possible.

4. FRESH AIR.—An infant requires an immense
amount of light and air. Fresh air and sunshine not
only invigorate and promote the growth of their young
bodies, but they also ‘check and destroy all germs of
disease. Light is a great factor in forming good blood.
No infant can thrive, even with every care, in a dull and
sunless room, while on the other hand they do thrive

wonderfully when they have plenty of light and air, and
are often grossly neglected in other ways.
No infant should be brought up in a cellar, or on the
ground floors, if possible, in towns. The room should
be on the first floor or higher, and should be sunny;
whenever practicable, it should have a fireplace, and
plenty of access for fresh air at night. The room
should be as bare as possible, and be kept scrupulously
clean. Young infants should not be taken out of doors
during the first month; and for the first time a fine
warm day should be chosen. Of course, if it is winter
time, they should not go out until they are older. Long
exercise in a perambulator soon chills a baby; the
nurse’s arms are far warmer, and the continual exercise

for the child as she walks about is very good for it.
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Older children should be kept out of doors as much
as possible, and, well wrapped up, they can endure most

weathers, excepting east winds and rain. In summer,
a child should be kept indoors in the middle of the day,
and let out morning and evening.

5. REST AND EXERCISE.—During the first few
months of its existence a baby cannot sleep too much ;
it should sleep eighteen hours out of the twenty-four.
It should be laid down to sleep at regular hours, and
should not be rocked. Up to six years of age a sleep
in the middle of the day is good, and is much more
refreshing if the child is undressed for it. No soothing
syrups or cordials for sleep should be given, save by
special order of a doctor. A wet compress round the
child’s body will often soothe a fretful child to sleep.
For efficient exercise the clothing should be loose and
free enough to allow the infants full and free use of any
limb. During the first year infants grow faster than at
any other time, and gain about eight inches; so that
if twenty at birth, they will measure twenty-eight.
They also nearly treble their weight. If seven pounds
at birth, they will weigh about nineteen at the end of
the first year.
During the second year they will only grow half this
height, and gain about as many pounds as they do
inches, though in these matters children differ widely.
Children begin to walk between twelve and eighteen
months. Heavy weak children should be kept off their
legs as long as possible. Children begin to talk about
the second year.
I will now briefly consider one or two of the more
common disorders of infants. The commencement of
dribbling is always an interesting event in the nursery,
being a pretty sure forerunner of the cutting of the first
tooth. The milk teeth are twenty in number, and the
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first that should arrive are the two middle teeth on the
lower jaw; these are generally cut about the seventh
month, the two front teeth of the upper jaw about the
ninth, and the other two front teeth of the same jaw
just afterwards. The remaining two front teeth gener
ally come at the close of the first year; at the same
time the first four double teeth appear, so this is a
troublesome period in child history. The last four
double teeth appear about the twenty-fourth month.
If teeth are cut out of their proper order, it is of no
importance, provided they are not too long delayed.
If they are backward, a little phosphate of lime in the
nursery sugar basin will soon bring them on.
During teething, infants are specially liable to con
vulsions, bronchitis, diarrhoea, and general nervousness.
It is the later teeth that give the most trouble. It is a
good practice to give the children a hard substance to

gnaw at, but lancing the gum is not generally required,
or beneficial.

Easy cutting of teeth is a good indication of general
good health.
The ailments of infants spring, in nine cases out
of ten, from the stomach, and from errors of diet.
Diarrhoea is a very common ailment, but is generally
thought to be a disease in itself. It should never be
allowed to go on, and if there be any evidence that the
food is not being digested, an appropriate change will
at once cure it. Medical advice in any case should be
sought at once. Diarrhoea is frequently combined with

flatulence, which is very common amongst children, and

particularly those that are bottle-fed. This arises either
from the decomposition of undigested food in the
stomach, or, as is very frequently the case, from the

positive swallowing of air in sucking an empty bottle,
or in other ways.
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Constipation is not uncommon, but should never be
relieved with strong drugs. A little cold water is an
excellent purgative ; combined with a little glycerine, it
is stronger. Domestic remedies should not go beyond
simple medicines, such as castor oil or liquorice powder.
The bowels in children can easily be regulated by food.
A little oatmeal-water when young, or a little porridge
when older, will soon cure constipation.
Fits of screaming in the night often occur during
teething, but should not be soothed with elixirs or
sleeping draughts.
Vaccination is best done before the teething sets in,
and should always be carried out thoroughly, as small

pox is very fatal in children. Care should be taken that
the lymph is obtained from a healthy child, or fresh
from the calf. This latter is

,

however, uncertain in its
action, and the former, when it can be relied on, is best.
A child ought not to sleep alone during the first few
months of its life, but afterwards it should always sleep
in a cot, and not in a bed. When in bed with its
mother, its face should always be turned away, for fear
of being overlaid, and the face ought on no account
ever to be covered.



CHAPTER XVIII

CHILDHOOD IN THE HOME

URNING now to children, we may consider their
needs under the five laws of health.

1. CLEANLINESS.—A child in good health should
always have a cold bath in the morning in summer, and
a tepid one in winter. He should always feel warm
after it

,

and should not have it when very hot or very
cold, or just after a meal. Cold baths should not be
taken at night. Sea bathing is very good when the
child comes out of the water warm. Timid children
should never be forced to go into the sea. It is
astonishing the amount of cruelty that is practised on
children by otherwise affectionate parents through
mistaken ideas of one sort or another.
For washing purposes, a warm bath at night, a flannel
instead of a sponge, and plain curd soap is best. If this

is followed by cold sponging, the benefit of it is greatly
increased, and especially if a tablespoonful of salt has
been dissolved in water first (say a quart).
If young, the child should then be well dried, and
afterwards briskly rubbed with the hand all over. There
should be no dawdling, but the entire operation should
be conducted smartly and briskly, the feet standing on
cork or carpet, not on oilcloth.
2. GOOD FOOD is absolutely essential for proper

231



238 THE HOME LIFE IN ORDER

growth. Few people are aware that a growing boy of
ten or twelve requires as much food as a labourer

through a long day’s work. Growth is not so much
a matter of caprice as is generally thought.
The ordinary rule of growth is that a child should
increase 2 lbs. in weight for every inch in height between

3 and 4 feet, and 2% lbs. for every inch between 4 and 5
feet. The following table is of value :—

HEIGI-IT AND VVEIGHT 01-‘ Boys AND GIRLS.

\Vorking Classes. Upper Classes. All Classes.

Inches. lbs. Inches. lbs. Inches. lbs.

41 5° — —
41 4°

43 54
—— —

43% 44

45 57
— —-

45% 48

47 59
— ~ 47I 52

49 62 — —
49% 56

5O 66 53 67 512: 6°

51% 70 M 73 53% 66

53% 74 5% 80 56 76

ssl 78 58% 88 58 88

8 84 61 98 6o 96

60} 94 63* 1 I0 6 I I04
6 106 6 I 26 6 I Q 110

64% I I 6 68 I40 62 I I 2
65% I22 68% I46 62 I14
66 I 28 682 15o —— ——

66i I 32 69 I 52 — —

A child should increase in weight 2 lbs. for every inch in height between
3 and 4 feet, and 2} lbs._for every inch between 4 and 5 ft. Children more
than 7lbs. below the above standards should be examined medically.
1f 5 feet is passed at 15 = short stature.
., ,, between I 3 and I4 = medium stature
,, ,, ,, I0 and I I = tall stature.

(From Dr. Roberts’ Tables.)

Height is dependent to a large extent on birth and
surroundings, and is closely connected with weight.
In these respects the more favoured classes have the
advantage over the less favoured to an enormous
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degree. The reasons are that they spring from tall and
better developed parents, and they are better fed, less

worked, and more exercised. That is
,

less indoor work,

and more games and field sports. Those who are
referred to as the more favoured classes are the boys
in the great public schools and universities; the less

favoured are from board schools, apprentices, and young
workmen. Before twelve years of age boys average

1 inch taller than girls. From twelve to fourteen the

girls grow rapidly, and pass the boys at fourteen by

1 inch. After fourteen the boys slowly pass the girls
again. Girls need most watching and care from twelve
to fourteen.
The growing time is a very trying time for health
and strength. A child should grow from 2 to 3 inches

every year; if it is much more or less, it is suspicious.
All sudden growth should be watched, and lessons
relaxed, and especially when there is increase in height
without increase of weight, which often -leads to extreme
delicacy.
Children, therefore, to grow well, should be well fed.

Of course, some are over-fed, but far more are under
fed. Children do not require so much meat in propor
tion as adults, but a great abundance of wholesome
farinaceous food. They should not be fed on pastry
and rich dishes, but on abundance of bread, milk, eggs,
and cereals (rice, barley, oatmeal, &c.) in every form.
As a rule, a child should be allowed to eat as much as
he will of plain nourishing food. Parents have some
very curious notions on the subject of eating.
It is as cruel a thing to compel a child always to clear
his plate as it is at other times to refuse him more when
he wants it. If you think the child is simply greedy,
give him dry bread, but give him something. On the
other hand, how often a child sickening in some fever
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has, by refusing food, even when sorely pressed, taught
the mother wisdom.
Again, children often have a hatred, and sometimes
even a horror, of certain articles of food. Fat, under
done meat, eggs, pork, liver, and other things are often
hated by children, but a certain amount of fat or butter
is desirable. In such cases it is unwise to press them
beyond a certain point. Food eaten with aversion or
under threats is pretty sure to disagree; and often, as
we have seen, a child really knows far better what is

suited for him than the too conceited and obstinate

parent.
Children should not be allowed to go too long without
food, especially in the middle of the day. If they can
not come home to dinner, make sure they have a good
substantial lunch, and see that it is eaten, and that
money that may be given to get it is not spent in
other ways.
Another mistaken idea is that sugar is bad for
children. It is, on the contrary, one of the nourishing
articles of diet, and, taken pure with food, is quite
wholesome. Not so, however, in the form of sweets
eaten at all hours of the day, and of more than doubtful
composition.
Three good meals a day are best for children, and
early dinner.
Children should eat slowly, and use their teeth well.

All raw foods and starch foods should be very well
masticated. Watercress and lettuces are good for
children.
For drink, pure water at dinner ; at other meals, plain
or flavoured with tea, coffee, cocoa, or milk, as wished.

3
. CLOTH1NG.—The clothing of all children should
allow the freest motion of every limb and the full action
of the lungs. It should be of uniform warmth, and not
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leave vital parts exposed. Unfortunately this is too
often forgotten, and children are dressed in a fashion
that their parents would not endure for a moment if
applied to themselves.
For all children, flannel next the skin, loose over the
body, but well-fitting round ankles and arms, is a need
ful protection against disease caused by exposure; and
money is much better invested in good underclothing
than in trying to make children like fashion-plates.
For boys, first of all, flannel next the skin, then
knickerbockers and a blouse form an admirably
healthy dress, which can be followed by a sailor’s
suit later on. Of course, the woollen stockings are
held up by suspenders, the garter being now practically
abolished. A straw hat or a cap, and a pair of strong,
broad boots with low heels, complete the outfit, and
are in every way suitable.
The less of collar and buttoning up about the neck
the better chance of developing a well-formed chest.
In cold weather, however, the chest must be protected
in children, not by mufflers or comforters, but by the
clothes, for it cannot be too much insisted on that
children require more warmth than adults, not less.

Again, there can be no doubt that a combination
woollen under-garment is the most comfortable and

healthy arrangement for girls. The legs ought es
pecially to be thus protected, and not left bare, or
with a single covering of cotton. Over this there
should be a stout quilted bodice, on which the lower

garments can be buttoned, and then a plain dress

over all. The stockings, of course, are suspended.
A sailor costume is a capital one for girls, and most
healthy. We have already seen the reason why woollen
clothing or flannel is so good. Fine flannel does not
irritate the skin, and even the tenderest children can

17
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get used to the stockingette flannel now so much used,
which, moreover, shrinks far less in washing than the

ordinary sort. In our English climate especially all the
protection that flannel can give is needed, and it is far
better to spend the money in warm clothes than in

large fires.
Warm woollen stockings are invaluable, and woollen
mittens should be worn in winter by those who have
bad circulation. Flannel night-dresses in winter should
be used by all children.

Light-coloured clothes are cooler in summer and
warmer in winter than dark; dark colours absorb heat
from the sun in summer, and from the body in winter.
Nothing tight should be worn round a girl’s body,
and, above all, no tight corsets, no tight boots, or collars,
or tapes should be used.

Naturally, girls have no marked waists, and to attempt
to form one by forcibly compressing the lower ribs is a

cruel practice. A well-fitting bodice is all that is needed
for the figure. Corsets on growing girls are a great evil

in another way. They confine and restrain the growth
of all the muscles of the back, and, by thus seriously
weakening it

,

produce curved spines, round shoulders,

and weak backs. No girl can have a graceful figure
who has a flat or crooked back. The true secret of a
beautiful figure is in a strong spine and well-developed
muscles. This gives a poise to the head and an easy
carriage of the figure. A capital exercise to produce
this is to teach girls to march about carrying a light
vessel of water on the head without spilling it.
The hair should be kept short in both sexes in child
hood, though the head need not be shaved, as is some

times done. The eyes of children should be carefully
watched, and no reading or sewing by twilight or by a

bad light allowed. The proper position for reading is
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with the back to the light, so that it falls full on the
page. Near-sightedness is often caused by over-study,
bad print, and imperfect light. It is seldom found in
children before their education begins, but often becomes

rapidly developed afterwards. The desks are often badly
placed for reading, the book being far too low. The
result of near-sightedness in children is generally a squint,
Which tends to become worse and worse, until at last, if
neglected, the eyesight goes altogether in the bad eye.
Any child, therefore, that is suspected of being short
sighted, or that squints, however little, should at once be
fitted with suitable glasses ; and it is a curious fact,
however careless children are in other respects, their

glasses hardly ever get broken.
Another matter of great importance with children is
their hearing. The ears of children are a constant source
of trouble. Beware of neglected colds in the head in
children, as they often lay the foundation of permanent
deafness. Omitting to dry the hair after washing it is a
common cause of this. Deafness is a frequent result of
measles or of scarlatina. It may arise from a “ box ” on
the ears, or from a constant discharge which has gradually
eaten away the inside of the ear. Children’s ears, again,
are often injured by putting peas, slate pencils, and
other articles into them, and still more by attempting to

get the peas, &c., out with hairpins and other instru
ments of domestic surgery. If there is any discharge
from the ears, a doctor should be consulted at once.
The teeth are matters of great importance to children.
A child with bad teeth has a bad digestion, poor appetite,
and is in constant pain.
Children from their earliest years should be taught
always to brush their teeth with a soft brush, night and

morning, with plain water or a little soap.
Sweets and hot cakes are great enemies of good teeth.
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So are nuts, penholders, and string. The Americans,
who are very fond of the injurious eatables mentioned,
have the worst teeth and the best dentists. It is a great
mistake to suppose the care of the milk teeth is of no
importance. If they are lost early, the jaws contract,
and when the permanent teeth appear, they are too

crowded, and soon decay in consequence. The first
four permanent double teeth are peculiarly liable to

decay, and should be examined early in all cases that

they may be saved in time.
I have already mentioned that the hair should be
kept short. This is most important for cleanliness and
for the consequent avoidance of the many troublesome
diseases that are prone to affect the heads of children.
The hair-brush should be soft, so as not to irritate the
scalp, but not too soft, and should be freely used.
This is of the greatest importance, not only in keeping
the hair in good order, but glossy ; for constant brushing
draws down the natural oil that is at the roots into the
fibre of the hair and gives it a bright lustre. If the hair
is very crisp and harsh, a little of the finest olive o

il is

the best pomade. Curl-papers and curling-tongs are both

injurious to the hair, the latter being by far the most so.

Long heavy fringes are bad for the head, besides
being ugly. As a girl grows up, the hair is best kept in

a long loose plait down the back, and not twisted on the
head till absolutely demanded by her age.
SHOES.—One word about children’s shoes. They
should be shoes and not boots, for two reasons. They
give full freedom to the growth of the ankle joint,
instead of restraining it in stifi" leather; and they do not
stop the circulation, as boots too often do, forming as it

were, garters round the ankle. Of course, no child
should ever wear a shoe that pinches him. See, in the
first place, that his stocking is broad and long enough,
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and then let the shoe be broad-toed and long enough
when he stands up to stamp in it. They should be
flexible and always made to measure. The inner side of
each shoe should form a straight line. The heels should
not be high, and should be carefully watched that they
are not worn down at one side.

4 & 5. Gooo AIR, EXERCISE AND REsT.—It is im
possible to over-estimate the value of these. On good air
depends good blood, and on good blood the good building
of the whole body and brain. Exercise increases the
chest capacity by expanding its walls while still flexible,
strengthens the heart and brain, develops the muscles,
circulates the blood briskly, makes the skin act freely,
and is of the highest value to the whole growing body.
Before ten, children should do little else but play.
From ten to sixteen they should have a minimum of
two hours’ active exercise each day; after thirteen to
sixteen one hour. The best way to divide the day in
early youth is nine hours for sleep, three for meals, six
for mental, and six for physical exercise.
Without exercise the best of food, care, and clothing
is thrown away. Indoors, let the children’s room be as
bare of furniture as possible, and let them play and
romp as much as they like. Do not keep children prim
and quiet; the time for that will come all too soon.
Let there be as much active out-door life as possible.
Here is the inestimable value of the country for children.
The great evils in towns is not so much the air as the
enforced indoor life. A short run is better than a long
walk before breakfast. Children are too dependent on
food to be able to take a long walk on an empty stomach.

Long, straightforward walks are indeed not so good for
children as varied exercise, such as playing about the
fields or garden in their own way. Walks are too
monotonous, and hence often too tiring. In playing
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about, children can sit down when tired. A pony is
,

of
course, admirable for children, and a donkey is not to
be despised; riding increases the growth and circula
tion. Skipping, rowing, lawn tennis,rounders, and hockey
are of the very greatest value for girls ; and next comes
cricket, skating, swimming, riding, and golf. Cricket is

better and safer than football for boys. Bicycling and
tricycling are good for boys, but the latter should only
be used in moderation by girls, for whom rowing is very
much better. It is good to let children make a noise
while playing, shouting and laughter being capital
exercises for growing lungs, however trying for by
standers. Swimming is a fine exercise for both boys
and girls. Encourage the girls especially in every

possible form of outdoor life and recreation, only taking
particular care in their cases against over-fatigue, and

especially against emulating the feats of their stronger
brothers.

Gymnastics are not always very safe; it is a remark
able fact that a large number of those who excel in
gymnastics are found to have over-strained their heart.
Drill is most valuable for boys and girls, and gives a
good figure, while gymnastics almost invariably produce
rounded shoulders, unless properly directed. Calis
thenics, however, are most useful, and answer a different

purpose from games. The latter constantly exercise
the same parts of - the body (generally the two legs and
an arm), which often need it least. Proper calisthenics
are specially directed to develop the body all round,
and particularly the weaker parts.
Children especially need regular and sufficient sleep,

a point of absolute necessity to the growing brain. The
hour of retiring to rest must be regular and early, and
to ensure refreshing rest the bedroom should be cool

and airy (at least 10 X 8 x 10 feet), and all active brain
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work should be stopped at least half an hour before
bedtime.
With regard to children’s diseases, the following
domestic remedies should always be at hand :—
Fluid magnesia, ipecacuanha wine, German liquorice
powder, castor oil and glycerine (equal parts), spongio
piline, lint, oiled silk, carbolic lotion ( I in 50), limewater
and belladonna liniment, some adhesive plaster, a clinical
thermometer, and a glass syringe.
The magnesia is for acidity and slight indigestion;
the wine for croup or bronchitis, when the phlegm
accumulates and can be relieved by vomiting; the
German liquorice powder for constipation that cannot

be relieved by dieting, as brown bread, porridge and

treacle, &c., or by fruit raw or cooked (which is a good
laxative); the castor oil and glycerine in small doses
check a diarrhoea arising from indigestion, and in larger
doses form a safe aperient ; spongiopiline makes a

cleanly poultice for children, soaked in hot water; the
carbolic lotion makes an antiseptic wash; the bella
donna is good for sprains and strains. Water itself is a
good aperient for babies, and a tepid enema is a safe

remedy for young children.



CHAPTER XIX

LIGHT AND WARMTH IN THE HOME

IGHT may be described as the impression pro
duced upon the human retina by innumerable

waves of ether. These waves are of different lengths
and rapidity, the latter ranging from 446 to 667 billion
waves per second. A prism can separate these waves
according to their rapidity and size, and hence breaks
up the white light into different colours. The seven
prismatic colours, therefore, represent waves of ether of
different rates. But they do more than this. They
represent the three forms of force that exist in the light
of the sun: heal, which is found in the red rays, lzlg/zt,
which is in the yellow, and chemical action, which is
found in the violet. The are electric light has five times
as many chemical rays as the sun, and hence plants
grow rapidly in it

,

and a bud can soon be made to burst
into flower by its rays. But for this very reason it is

unsuited for night work, thereby differing completely
from the incandescent electric light. At night our
brains, stimulated all day by the chemical rays of the
sun, as well as our other body-cells, are intended to rest.
The night is intended to be dark, else we should have
had perpetual sun, and it is quite possible to be too
clever in our efforts to reverse the course of nature, and

248
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turn night into day. There can be no doubt that for
men at work in the day to work at night, especially with
their brains, by electric arc lights, is over-stimulating
and injurious.
The effect of the chemical rays of light in plants is
more obvious than in men. It is this that gives them
the power to decompose carbonic acid and store the
carbon. It is this that gives plants all their varied
beauty of colour. It is only fungi that flourish in
darkness.
The effect of light in producing colour is well seen in
the two sides of a sole or a frog, or in the hues of a
chameleon. In the same way children who live in
cellars, as well as ascetics and aesthetics who live in dim
rooms with coloured glass and who avoid light, have
alike pale, wan faces.
Thus we see that light is a great deal more than a
mere aid to sight. The therapeutic value of light was,
indeed, well known in early days. Two thousand years
ago the Romans had sun-baths, which are now being
advocated again in some of our hospitals, and are to be
found in many sunny spots abroad. They are also pro
vided in England but the sun supply is uncertain. Sun
light was found by Professor Tyndall to have peculiar
power in checking the growth of germs, and it is very
powerful in burning up effete matter. It is thus of the
highest sanitary value. It aids growth, promotes health,
and stimulates all the body to vigorous action, as, for
instance, seen in the action of the skin-cells in the sun
rays in the production of freckles.
But I need not say more on the subject of light
generally, but may proceed to consider its special value
in the dwelling-house. In the first place, it may safely
be said that in England the lightest house is the
healthiest, and that if possible there ought to be no
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room where the sun never enters, unless, indeed, it be
the cheerless artist’s studio, with its north aspect.
A house on the sunny side of the street is worth more
rent in its saving of doctor’s bills alone, and where we
have so little sun we ought to economise every scrap ;
sun in the bedrooms, in the sitting-rooms, in the lobbies

—it should pervade the house. And to this end, if
possible, the house should not be set four-square with

the compass, but with its angles to the four points, and
the living and sitting-rooms should be on the south-east
and south-west sides. Always, then, in choosing a
house, remember this one great point of sunshine, which
is not secured merely by having large windows. In
Switzerland those who live in deep, narrow valleys
where the sunshine cannot penetrate are sickly and ill,
and subject to goitre, but when removed to hospitals
built in the sunshine they soon recover. In the Crimea
Miss Nightingale found that the soldiers on the sunny
side of the hospital recovered quickly.
Many fear the sun because it takes the colour out of
the curtains and carpet, but this is far better than leaving
them sunless, for nothing purifies a room more than

bright sunshine. In public buildings the window-space
must be one-tenth of the floor-space ; in private houses
it is generally rather more. In schoolrooms and
nurseries, where much light is needed, the windows
should equal one-fifth of the floor space. Of the two, it
is more necessary to have ample light in sitting-rooms
than in bedrooms, for obvious reasons; but inasmuch

as sickness is sure to come, one bedroom, at any rate,
should have good sunlight, for no one should be ill in a
sunless room. The only objection to large windows is
that in winter they allow a good deal of the heat of the
room to escape through the glass.
French windows are not good where study is carried



LIGHT AND WARMTH IN THE HOME 251

on, as it is well that all the light should enter at or above
the level of the eye, which is not so well protected
against rays from below. Skylight light is good and clear,
but rather dull and dreary. In schoolrooms the students
should not face the light, but it should be on their left
side. There should be no straining of eyes in the
twilight or by firelight, which is very trying, owing to
its heat and flicker.
The three principal artificial lights in use are gas, oil,
and candles. They all three consist of an inflammable
gas, in which innumerable particles of carbon, floating
in a state of incandescence, give the white light. This
can easily be proved. In the ordinary burner oxygen
from the air only reaches the outside of the gas stream
in sufficient quantity to raise the carbon particle to a

white heat. In a Bunsen burner the air is mixed with
the gas, which, burning with more heat, consumes all the
carbon and gives a colourless flame.
A lamp acts in the same way, but needs a chimney to
get sufficient air drawn into the flame to consume the
excess of carbon in the oil and wick used. A smoky
lamp is caused by deficient air.
A candle is a small gas-works in itself; the wick
generates and burns the unpurified gas produced on the

spot from the tallow.
A large gas-jet burns half as much air again as man,
and, what is worse, produces ten times as much carbonic
acid, so that if a man requires 3,000 cubic feet of air an
hour to be in health, a gas-jet requires 5,400.
N 0 gas ought to be burnt in schoolroom or nursery if
possible. It not only fouls the air, but heats it. If a
person stands on a step-ladder and breathes the air near
the ceiling of a gas-lit nursery, he will soon be convinced
how overheated and foul it is.
We have shown that a gas-jet produces ten times as
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much carbonic acid gas as a man, but it does more than
this. A certain part of the gas escapes unburnt into
the room at all times, but this is largely increased when

the pressure increases, and the gas burns with a hissing
noise. Then it is positively dangerous, for the carbonic
oxide that escapes is a far more poisonous gas than

carbonic acid, and is most injurious to life. It is this
that largely constitutes the deadly fire-damp of our
mines.

If gas, therefore, be burnt in sitting-rooms, the greatest
point in hygiene is to have its pressure thoroughly regu
lated, so that, however it may vary in the main, it is the
same at all the burners, so that they neither flare nor

hiss. Various admirable and effectual regulators can
now be had which, fixed on the main gas-pipe as it
leaves the meter, not only prevent this poison being
circulated in the house, but save great expense by

economising the gas.
These remarks against gas-light refer, of course, solely
to the naked jets that consume and defile the air of the
rooms they light. The incandescent light now every
where used obviates most of the dangers of using gas,
and gives a greatly superior light at a much reduced

cost. These lights are highly to be recommended for
hygienic reasons, and can be had inverted or upright.
Some most admirable gas-lights are invented now, and

at a moderate cost, that are shut off from the rooms

they light by a glass globe or hemisphere, and derive
their air from external sources, into which also they dis

charge their products. These also are highly to be
commended, but are more expensive.
Lamps with the flame shaded from the eye are a very
good light, and not only use less oxygen than gas, but
contain no deleterious gases in danger of escaping.
Candles are the best unshaded lights, and though they
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are said to burn twice as much air as gas in proportion
to the light they give, this is a most misleading state
ment, for candles can be moved and distributed about
the room instead of being fixed in one position like a
gas-jet, and the light given decreases with the square of
its distance—in other words, the light given by 1 candle
1 yard away is equal to 9 candles 3 yards off! A
candle will not serve above two people for reading or
writing. There is one sort of light needed to illumine
a room, and quite another for the purposes of study or
work. The one may well be dim and shaded; the other
must be bright enough thoroughly to illumine the print,
and arranged so as to strike the page or work rather
than the eye. It is better even to burn a bright gas-jet
than to run the risk of straining the eyes over an
insufficient light. The half-light that so many hostesses
prefer for their reception-rooms is quite unsuited for

prolonged reading or writing.
The best lights at present are undoubtedly the
incandescent electric and gas lights, which are both

hygienic lights and free from most drawbacks. The
electric light is expensive, but this is being daily
lessened.

Let us now consider briefly the question of warming
the dwelling-house.
The heat we require to maintain in the house is from

55° to 65° in our sitting-rooms, and not more than 60°
in the bedroom. There are two chief ways of securing
this—one is by radiant heat from fire-stoves or hot

pipes, the other is by heating the air that enters the
room.
The former plan does not warm the air first, but the
furniture and articles in the room, the air being always
cooler than the objects about; the latter, on the contrary,
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warms the air, but leaves the room and the things in it
cold. There can be no doubt that the former is the
pleasanter and most hygienic, and the latter feels in
tolerably stuffy unless the air admitted be moist. Hot
dry air has a very irritating effect on the lungs.
On the whole, in our climate, an open coal-fire is the
best heat-giver, although it is so wasteful through the

heat going up the chimney. It serves the double pur
pose of warming and ventilating the room. The fact
that it does not warm the room equally is itself an
advantage, because then the most suited temperature
can easily be selected. It is cheerful, and the constant
movement of the flames imparts the idea of life
to it.
Stoves and hot pipes all give off a quantity of hot,
dry air, and unless care be taken continually to moisten
the air of the room, the atmosphere speedily becomes
oppressive. A gas-fire is at present an expensive
luxury with gas at 3s. per 1,000 feet; but if a gas were
made solely for burning in a grate, it could easily be

produced at half this price, and then, it being such a con
venient and cleanly fuel, it would readily find its way
into general use. It is better to be well clothed and to
sit in a cool room than to be entirely dependent on the
heat of the fire. Rooms for study should never be
supplied with warm air. At the same time there are
many thoroughly hygienic and efficient grates that, by
admitting some warmed air, secure the ventilation of '

the room, which is never close, as only such a small
portion of the air is heated.
Grates give out most heat that have little or no iron
work about them and have earthenware backs and sides

sloping well forward at the top, and that are set out

well into the room. Teale’s and other grates that con

sist merely in a shallow place for the fire surrounded by



LIGHT AND WARMTH IN THE HOME 255

firebrick and with no bars at all give out great heat, and

are economical.

Warmth in the home is obtained not only by the
combustion of coal and gas, but by clothes, which, in
this climate at any rate, are essential to health.

The aspects in which clothing may be considered are
various, and, although its relation to health is un

doubtedly the most important for the well-being of the
race, it is certainly not considered the most important

by the race. On the contrary, it may be said of the
mass of the human race that it is not a question with
them of the material of the clothing, of its suitability,
or warmth, or even comfort, but mainly and chiefly, and

often solely, of its outward appearance.
The primary objects of dress are not connected with
its outward appearance, which is in reality but a secon

dary consideration. The real purpose of dress, un
doubtedly, is to cover the body and preserve it at an

even temperature, that of decoration being a purely
subsidiary one; and here we may suggest a com

promise that will disarm opposition. All that sanitarians
really ask for is full control over the underwear, and if
this is granted the outer garments may be given up to

fashion, and any vagary of so-called “taste” may then be
indulged without serious injury. No doubt the one
must affect the other in some degree, but it is certain
that the external dress, which is most important
msthetically, is least so hygienically.
A perfect dress must, then, fulfil the primary condi
tion of being an efficient covering to the body, and that
without limiting any natural movement, or interfering
with the action of any organ ; it must keep the body at
a uniform temperature, and that in all parts of it; and,
lastly, it may outwardly conform to the requirements of
custom, and the rank and sex of the wearer.
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We will first of all consider the best materials for
healthy dress, and then the best shape and number of
the separate garments.
The maintenance of the body at a uniform tempera
ture evidently depends mainly on the material of the
dress ; the covering of the body in a suitable way on its
form and cut.
What, then, is the best material for wear? Here, at
the outset, I must remind the reader that clothes never
warm us, or are warm in themselves—we warm them.

Any one who has jumped into a bed with clean linen
sheets on a cold winter’s night must be acutely sensible
of the first statement, and any one who has noticed the
temperature of the bed on leaving it the next morning,
of the second. In China alone, that contradiction of the
rest of the world, is this not true. There the beds are
made hot by stoves underneath, so that the bed warms
the occupant. A device, too, from America of a system
of small flexible hot-water pipes encircling the body
and limbs for underwear, the heat being generated by
chemicals, would also warm us, only it has not yet been
brought to a practical result.
The body itself is maintained at an even temperature
of 98§° by the expenditure of nine-tenths of all the
daily vital force it produces for work. The outside

temperature of course varies greatly; sometimes tend
ing to cool, and sometimes to heat, the body. To a
certain extent the body can meet these changes by the

compensatory action of the involuntary nervous system
in regulating the skin circulation. Animals, of course,
are completely clothed by their fur or fleece, which is

so arranged as to perfectly protect them against the

extreme variations of outside temperature. Fur is the
perfection of clothing; every part of the body is
covered and kept warm, and it is highly ornamental.
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When the cold is extreme, man has no choice but to
dress himself as nearly as possible like the animals of
the Arctic zone, so that it is difficult at a distance to tell
an Esquimaux from a Polar bear, for it would be impos
sible to resist the extreme cold by any other covering
than that which Nature has thus given the lower animals.
Our remarks, however, principally relate to clothing in
England or temperate zones.
As least three-fourths of the heat of the body that is
lost, is lost through the skin alone, and this in three

ways. It is conducted away, it radiates away, and in the
form of moisture evaporates away. That material, there
fore, is best which checks these three processes most

efficiently.
We may consider conduction and radiation together.
It is found that, of the materials worn next the body,
linen or flax conducts the heat away twice as fast as
flannel or wool; cotton not quite so fast. Wool is
therefore the worst conductor of heat from the body.
It is also, of course, the worst conductor to the body, so
that it offers the greatest hindrance to the body being
warmed from without. Looked at, therefore, as pre
venting the body-heat escaping, it is theoretically the
“warmest” clothing; and looked at as preventing the
external heat reaching the body, it is the coolest—and
it is found to be so practically; and this explains the
apparent anomaly of wearing flannel as warmest in
winter, and of wearing flannels in boating and cricketing
as coolest in summer.
We will now consider the rapid cooling of the body
effected by the evaporation of the surface-moisture.
Certain materials prevent this evaporation altogether,
such as indiarubber and oil-skin. They are not, how
ever, warm or healthy, as they leave a layer of water on
the skin which cannot get away. The problem is
,

How
18
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can evaporation go on without cooling the body? and
the solution is a curious one, and lies in the hygroscopic
qualities of certain materials. This word means the
power of absorbing water, and it is obvious that if we
can get a clothing like blotting-paper, that is porous
and will soak up the water, the evaporation will then
proceed in the substance of the cloth instead of on the
surface of the body, thus cooling it (which is of no matter)
instead of the skin. Now, it is found that the absorbent
power of materials for water increases in the following
order: Cotton, linen, silk, fur, wool, the latter absorbing
exactly double as much water as the first in the same
period of time. Silk and linen are both much more absor
bent than cotton, and very nearly alike; while fur only
absorbs three-fourths as much as wool, though half as
much again as cotton. Wool, therefore, is the best
material for preventing the loss of skin-heat by
evaporation, and feels warm because it keeps the
surface of the body dry, whereas macintosh keeps it
wet, and checks all evaporation.
Wool is therefore obviously the best material for
covering the skin, although it has disadvantages for
other purposes, for we have only been considering so
far the question of actual skin-covering. If cotton
or linen be worn next the skin, and wool over it

, it is
obvious its absorbent properties are here of little use,
for it can only absorb from the linen or cotton, instead
of from the body ; for this, amongst other reasons, the
linen shirt is put over the woollen vest, and not
vice versd.

The porosity of materials affects their warmth in
allowing air to enter and escape, and here it is found
that flannel is the most porous. It is, therefore, not a
very efficient protection in an east wind in proportion
to other materials of the same thickness.
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Wool has also, besides this, certain disadvantages in
its use as a clothing material to be used next the skin.
It irritates the skin by constant friction of its hairs. Of
course, the amount of irritation depends upon the thick
ness of the skin and the coarseness of the wool; the two
should agree—-a fine skin and fine silky wool, a coarser
skin and coarser wool. It is found also that the nerves
of the skin soon get used to the irritation and cease to
regard it

,

so that a garment unbearable at first soon feels
comfortable. It has another objection. It is less cleanly
than linen or cotton. This is a serious objection, for
uncleanliness is a very great evil ; all we can say is that
ill-health is a greater. It is not, of course, necessary
that woollen garments should be unclean, though their
colour, that does not show slight dirt, and their constant
shrinking when washed, certainly encourage it.
This, then, is a real evil, but nevertheless not nearly
sufficient to counterbalance the great advantages of
woollen underwear. It is also more expensive than
cotton. But to those to whom this is an object health

is a yet greater one, for it constitutes their only capital ;
and, mostly engaged in arduous labour involving great
vicissitudes of temperature, they cannot afford to neglect
an article that offers them such comparative safety
against cold.
It has another objection which is not a real one, and
that is that woollen garments are so heavy: for it has
been found that weight for weight wool gives more
warmth than any other material; and flannel is now
made in such a fine and silky gauze that there is no
difficulty in getting garments as light as needed.
Having thus decided that, tested both theoretically and
practically on many grounds, wool affords the best
material for clothing the skin, the next question is

,

then, What is the best material made from it for
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hygienic underwear? and then into what garment
this material had better be made.
It is generally true that the coarser the woollen gar
ment is woven for the same weight of wool the warmer
it is

,
and to such extent has this idea been carried that

we have woollen underwear made like a fishing-net,
with meshes half an inch wide! It seems ridiculous to
suppose these can afford any warmth, for they are not
a complete covering at all; and yet they do, and the
reason is this: They suffice to raise the next garment
from contact with the body, and the result is that a
warm stratum of air, which is a bad conductor, circu
lates beneath, that is very grateful. Another variety of
material dependent on the same principle of retaining
warm air in contact with the skin is that of cellular
clothing, in the interstices of which the air can lodge.
Again, woollen garments carded into fleecy texture, or
lined with fleecy wool, are much warmer than the same
weight of wool in cloth or flannel, owing to the amount
of air retained in the loose wool. For the same reason
one flannel shirt is not so warm as two half the weight,
because of the air retained between them.
The value of the fit of the garment is dependent on
the same principle. A loose-fitting garment is warmer
than a tight one, as it is not in such close contact with
the skin, and the thin layer of air beneath is almost equal
to an additional garment.
So much for flannel as underwear. When we con
sider it as overwear or underwear exposed to the light,
we have another point to consider—its colour. It is

found that the same flannel cloth which, when white,
absorbs 100° Fahr., if yellow absorbs 1 50°, if red 170°, if

blue 200°, and if black 210°. Hence white is the coolest,
and black and dark colours the hottest colour for ex
ternal wear. It is for this reason that cricketers who
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play in summer are dressed in white, and football teams
who play in winter in dark colours.
For external wear wool, being exceedingly absorbent,
has a great drawback in wet weather—it becomes so

intensely heavy. An Irish ulster soaked through is of
an insupportable weight, and mackintosh cloaks there
fore made loose, in spite of some of their hygienic
defects, are greatly preferable.
One last advantage that wool possesses over all other

materials is its non-inflammability. It is difficult to set
fire to it

,

while cotton and linen burn furiously. Owing
to its non-conducting power, too, it is a great protection
against undue heat. Hence we line our tea-cosys and

kettle-holders with flannel. In an accident to an
American excursion train, when numbers were scalded
to death by the steam escaping, it was found the worst
cases had no woollen clothing on, and that those who had

were protected by it wherever it covered the skin.
Cotton fabrics can, however, be rendered non-inflam

mable by a preparation of tungstate of soda.
We will now pass in review the principle articles of
common attire. Respecting a man’s silk hat, there is
nothing to say but evil. It combines every discomfort
and danger that a head-covering can possess. In the first
place, the head least needs to be covered at all, being
the only part of the body possessed of natural clothing,
of which the “wool ” on a negro’s head may be taken as
the best example. When the hair is thin a covering is

needed; and as hats produce baldness, and baldness

requires hats, there is no immediate fear of them being
discontinued.
The best hygienic hats for temperate climes are dark,
soft felts in winter, and straw hats or flannel caps in
summer. At night a head-covering is generally most
injurious. It is neither useful nor ornamental. The
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head requires to be at perfect rest, and as cool as

possible, both of which conditions are impossible in a
nightcap.
The rest of a boy’s or man’s dress, if we except the
occasional tight collars and boots, fairly fulfils the
requirements of health, if not of beauty. It covers the
body pretty evenly, and is generally composed of wool.
Passing on to ladies’ dress, we find the head, as a

rule, still more abundantly protected with a sufficient
natural covering. The headgear should, therefore, be
light and well ventilated, a particularly objectionable
model to be avoided being the large, old-fashioned, and

heavy “ Kate Greenaway ” bonnets seen on the heads of
young children, and in which they are well-nigh buried.
With the hair coiled on the top of the head, with or
without extraneous additions, or cut short, and made

up into innumerable little curls in humble imitation of
a negro’s

“ wool,” there really seems no hygienic neces

sity for a head-covering at all. Then, again, the parasol
is a sort of headdress when needed; so that, from a
health point of view, we may consider bonnets and hats
as mainly subserving the purpose of distinction, and
chiefly of “taste” and fashion. This is practically
recognised by many whose head-covering is reduced to

microscopic dimensions.
Veils are injurious to the sight, and are soon saturated
with moisture if worn over the mouth.
The neck of a woman is generally either under or
overclothed. A heavy boa alternates with a low dress
in a way that makes sanitarians shudder, and with good
reason.

There is no part of the whole body where it is so
essential to keep up a regular temperature as just above
and below the collarbone. Here, as we have already
noted, is the chosen seat of consumption—here its
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ravages commence; this is the citadel to be guarded.
Nothing, then, can overrate the importance of not
clothing this part too warmly, and, above all, of never
clothing it too lightly. Low dresses must be worn at
present, and the temperature of the reception-room
generally prevents any ill-effects there. It is in the
balconies, corridors, staircases, and halls that the death
knell of so many fair young victims is first sounded.
Nothing that can be written on the subject of dress is
of greater importance than this—to see the neck and
shoulders are always sufficiently, and never excessively,
covered.

When we come to the ordinary dress of the body, we
have to note many and marked improvements, which it
is not too much to say are the direct result of the spread
of sanitary science. Garments the best in the world to
wear from a sanitary standpoint are now everywhere
used, made entirely of wool, not woven, but loosely
knitted so as not to shrink, that cover the whole body
and the upper parts of the limbs. When properly
made, these “combinations” are loose-fitting, but
closely embrace the body at the arms and legs, so as
to allow of the retention of warm air next the skin, but
prevent the influx of cold. This one garment, that is
now steadily winning its way everywhere into favour,
has, together with the advent of the “ knicker-bocker,”
probably done more to save life and prevent disease
than any doctor in England.
In a general way it may be said that the ordinary
unfashionable, everyday wear does not call for severe
criticism. One or two points, however, must be noted.
Girls are prone to be round-shouldered—that is to
say, a line joining the shoulders, instead of passing
behind the neck, in most would pass through it

,

or even,
in some, in front. This is partly due to habit, and partly
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to dress. Let any in the ordinary buttoned-up dress
try and put their shoulders in a correct position so as
to expand the chest, as it ought always to be kept, and
it will be found in many cases to be impossible, the
front of the dress being almost invariably as much too
narrow as it is too broad across the back. This is a
great evil, and a serious wrong to a growing girl. It is
of the greatest consequence it should be altered at once,
as it is impossible to respire properly in such a garment,
which oppresses the chest dreadfully.
There are three special sins of bad dress. It either
oppresses, depresses, or compresses. Hygienic dress does
none of the three.
Oppression may be caused by the dress being too
narrow, by its being too heavy, or by there being too

many garments.
Depression is chiefly caused by heavy skirts supported
above the hips by tapes and strings, so that there is
a constant downward drag. This is a great evil to the
organs of the trunk, and is easily remedied by taking
away all strings and tapes, and suspending what skirts
are needed ; which should always be hung from buttons
fastened round a well-fitting bodice, so that their weight
is carried by the whole body, and there is no downward
drag on the waist.

Compression is chiefly due to corsets ribbed with steel
and tightly laced. The most elaborate diagrams have
been prepared showing their evil and its dreadful con

sequences. I have seen both liver and stomach nearly
severed in two by very tight lacing. The lower, or
floating ribs, which unfortunately are compressible, have
been so pushed in that their impress has been moulded
in the soft parts beneath. With tight-lacing the air is
stagnant in half the lungs; no air can enter or leave
them—a sure stepping-stone to disease—circulation is
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hindered, digestion interfered with, and innumerable
evils follow. The average circumference of the tightly
laced woman is 16 to 18 inches, a little more than the
neck of a strong man. The average measurement ofa
female waist naturally is from 25 to 27 inches. Its
shape is also different. The artificial waist is a circle,
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DIAGRAM OF COMPRESSED AND NATURAL WAIsTs, WITH SECTIONS
(COMPARING SHAPE ONLY) OF ARTIFICIAL CIRCULAR AND NATURAL
ELLIPTICAL WAISTS.

the natural one an ellipse, obviously to give the greatest
space and, at the same time, facility for bending.
For young girls this iron cage is specially pernicious,
for it takes away the legitimate function of the muscles
of the back of supporting the spine, and leaves them
weak and flaccid ; this is a common cause of spinal
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curvature. For health a stout bodice is really all that
is needed over the undergarment, with a light skirt or
two, and a loose dress of some woollen material.
As a rule, the stockings worn are too thin and the
boots too tight, a great evil in those who have to use
their brains, as it still further increases the congestion
in the head by producing cold legs and feet. These
should always be warm and comfortable. It does not
appear, on the examination of the human foot, that a
square-toed boot is exactly what is needed. The great
point is that the sole must equal the breadth of the foot

Companxrrvs Dmonams or DISTORTED CHINESE Foor AND MODERN
FRENCH SHOE.

across the roots of the toes when on the ground, that
the boot must allow of the great toe being kept in a line
with the foot and not bent outwards, and that the heel

be not unduly raised from the ground so as to throw all
the weight on the toes. These rules being observed,

the boot may be pointed or square ; it matters not.
What is to be avoided is the fashionable French shoe
or boot, which is not so very far from the Chinese shoe

in its power of distorting the foot. I fear much, how
ever, that even this striking picture will not deter ladies
of insufficient stature from attempting to add to their
stature by abnormal heels!



CHAPTER XX

NURSING IN THE HOME

HAVE already shown that about seven millions of
preventable cases of sickness take place in this king

dom every year; but whether preventable or not, they
all require nursing. I shall endeavour, therefore, in this
chapter to give a few hints to amateurs on ordinary and

infectious home sick nursing.
First of all, which should be the sick-room? Too
often there is no choice as to this. As far as pos
sible, however, where there is

,

the following points
should be borne in mind. For infectious cases the
sick chamber should be at the top of the house if
possible; for all others the quietest room there is

,

but

never one on the ground floor or basement.
The best aspect is south-west, so as to get the after
noon, but not the morning, sun. The room must be
light and cheerful, the walls of the same character. A
glazed paper that can be wiped without injury with a
damp cloth is the best. There should be as little furni
ture in the room as possible, especially if the case be at
all infectious or very severe.
The bed should be placed between the fireplace and
the door. A good washhandstand, a table, and a chest
of drawers, with an easy chair for the nurse, a couch for
the invalid when better, and a hard, uncomfortable chair

267
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for the garrulous friend, is all the furniture that is

absolutely necessary.
A square piece or strips of carpet are best, with the
boards varnished round, and nothing under the bed. A
folding-screen is most useful for many purposes.
A few glazed pictures can hang on the walls. A
good plan is to have one in a good light near the
foot of the bed, and change it from time to time.
Flowers, if not strong scented, are not injurious in
the sick-room unless they are kept till they become
stale.

The room must have a fireplace, and a free draught
up the chimney. Fatal results have ensued from
putting patients in rooms with a blocked chimney and

no ventilation. If the sickness be at all infectious or
bad a fire should be lighted and kept burning in

summer as well as winter, not only for warmth, but
because of its purifying effect in burning up the
exhausted air and drawing in fresh.
A fire is of the greatest value in this respect, besides
being somewhat of a companion, and always giving a
cheerful air to the sick-room.
Care should be taken, especially in any brain cases,
that no unnecessary noise be made with the fire. No
fire-irons are needed. A piece of wood makes the
quietest poker, and the coals are best wrapped up in
small bundles in paper and put on by hand, or old

gloves can be slipped on and the coal put on with
them.

The bed should not be more than three feet six inches
wide. If the illness is a very long one two three-foot
beds are best, side by side, so that the patient can lie

on one by day and on the other by night ; or a double
bed, when the two sides can be used in the same way.
The objection to a double bed is
,

of course, the diffi
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culty of lifting the patient when needed, and of changing
the large bedclothes.
The bed should stand with its head against the wall,
but never its side, or in the corner of the room. If
possible the bed should not face the window, but the

light should be behind or at the side of the patient.
A good spring-bed, with hair mattress, is perhaps the
best and cleanest. There is no doubt the box spring is
more comfortable than the chain spring, which always
“ sags” in the middle. The latter, however, is essential
in infectious cases. If a hair mattress is not available a
flock or wool one should be used. If there be no spring
bed (and they are made very cheaply now), and there is
a feather bed, then put the feather bed underneath, with
the mattress on the top, but on no account, except in
such cases as chronic rheumatism, should you let the
patient lie upon the feather-bed itself.
On the bed should be a waterproof, then a blanket,
next a sheet smoothly stretched out and well tucked in.
Then, if the case be at all a long one, a sheet folded in
half and laid crossways underneath the patient, and
called a draw-sheet.
Two or three pillows in pillow-cases, and not rolled
up in the sheet, the top one, at any rate, being of fine
down or feathers, should be provided. The patient can
generally arrange them best. They are most comfort
able when they well support the shoulders.
The upper bedclothes should always be light—a sheet,
a blanket or two, and a light quilt, and, if needed, an
eiderdown or ordinary quilted coverlet over all.
For use on the bed, if it is a long case, a small light
table with very short legs, six inches long, should be
provided for meals, and a bed-rest; or a short wooden
chair,_ turned upside down, and placed with its back

supporting the pillows, will do instead.
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In the sick-room ventilation is of the very first
importance. The air must be kept perfectly fresh,
and always at the same temperature in chest cases.
A thermometer should be hung on the wall on a level
with the patient’s mouth, and should not rise above 65°.
The coldest time is two o’clock in the morning, the
hottest three o’clock in the afternoon, and care should
be taken particularly at these times that the thermometer
does not fall or rise much.
The top of the window should be kept open, with a.
little of the blind let down to prevent a draught. If the
blind be a Venetian one, its laths should be turned up so
as to direct the air upwards.
Three times a day the patient’s head should be covered,
and the window thrown widely open, top and bottom, for

two or three minutes.
A little gauze should be stretched across the top of the
open window to keep the dirt out if in town, and insects
out if in the country.
The room must never be allowed to get at all close ;
whenever it smells or feels stuffy, the window must be
opened more widely.
The door should usually be kept shut, as the air from
the house is never so good as the air from out of doors.
The room should be kept clean and tidy. It should
not be dusted, but wiped with a damp cloth, and all
dirty articles put outside at once, and especial care
taken that dishes, plates, cups and saucers, and bits of
food do not accumulate on the table.

And now we come to the amateur nurse herself, who
possibly is the very person who is reading this chapter.
What is required in a sick-room is knowledge without
fuss, and sympathy without sentiment.

Observe the following points in a good nurse: She
should be always bright ; not giddy, and given to noisy
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laughter, but cheerful and hopeful. She should be

quiet in her manner, but decided and firm in all she
says, and quick and neat in all she does. She should
be gentle, too, in voice and touch, and speak quietly but

distinctly. She should not whisper. She should not
rush or rustle about the room. On the other hand, she
should not glide about like a snake, and suddenly
appear, to the patient’s terror, in unexpected parts of
the chamber. She should walk firmly and naturally.
She must not, on any account, wear creaking boots.
She should be scrupulously clean in her hair, face,
hands, and nails, and in her dress.
This should be of washing material, but not much
starched. An apron promotes cleanliness; a cap is
merely a matter of taste. She must take a real
interest in the patient, which she need not try to con
ceal, but at the same time no anxiety must be shown,
whatever is felt. On this account near relatives, unless

gifted with great self-control, make bad nurses. She
must faithfully and loyally carry out the doctor’s
orders, which she must be sure she clearly under
stands. She must not worry or fuss the patient with
over-care or over-attention. No change of treatment
should ever be suggested before the patient. All she
does ought to be done naturally and quietly, and with
out making anything of it. Food must be given at
regular intervals—as a rule, not oftener than every
four hours—and the patient must not constantly be
worried to take a drop of this or a bit of that. In
handling the patient, especially in dressing a wound or
any painful operation, she must be firm, but very gentle
and kind, and never show any disgust or reluctance to
do whatever is needed. Medicines must be given regu
larly, exactly as ordered, only, as a rule, the patient is
never to be waked up to take them. She should write
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down all orders and all notes, and never trust to her
memory.
She must be very careful, smart, and clean in putting
on and taking off any application or poultice, fomenta
tion, &c., and most careful to remove at once from the
patient and from the room anything soiled or offensive.
When not wanted she should sit down quietly and
read or work, and not keep wandering about the room,
or always watching her patient. The heat of the room
and the ventilation must be attended to. If special
food is not ordered she must not keep asking, “ Would
you like this or that?” but either use her own judg
ment, and bring up clean and well-cooked what she
thinks will suit, or find out in conversation what the
patient’s tastes are. Only as much as the patient can
eat at one time should be brought up.
Unless the food is specially ordered, if the patient
objects to it

,

she should not press it
,

but take it away,
and substitute something else. If the nurse sleeps in a
separate room the best means for communication with
her from the patient’s room is by a flexible tube to her
bed with a whistle, and an air ball at the patient’s end,
which only requires a squeeze, or a small electric bell.
Do not let friends or visitors come at meal-times, and
when they do come (the afternoon is the best time) put
them in full view of the patient (not by his head) so
that he can see them without fatigue, and set the chair,

especially in any cases that are serious or possibly
infectious, between the door and the bed, and not

between the bed and the fireplace. In the first position
the current of air is from the door to the bed, and the
visitor thus gets nothing from the patient ; in the latter

it is from the bed to the fireplace, laden with all that
comes off the bed and patient; in some cases the
difference is important.
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Always take the greatest possible pains to make and
keep the patient thoroughly comfortable. Settle the

pillows and the head, if needed, every five minutes till
the patient is thoroughly satisfied. However wearisome,
unreasonable, or exacting the patient may become, never
under any circumstances lose your temper. Do not pile
the pillows directly one on the other, but let the lower

pillow or pillows be more forward than the upper.
Regulate the height and number of the pillows care
fully, according to the wishes of the patient and the
directions of the doctor. As a rule, in chest complaints
and in heart disease, the head should be high, while in

many surgical cases and in some head troubles the head
should be laid perfectly flat.
Be sure and keep the lower sheet well stretched,

perfectly flat, and free from all crumbs. A little care
lessness in this respect, in a prolonged illness, and the

consequences are frightful. First of all the skin, where
the greatest pressure is on the back, becomes red, then

dark-looking, and then gives way, and a deep bedsore is
formed—the worst feature of which is that, being often
painless, its existence is not even suspected by an
untrained nurse until it is well formed. You should
therefore, to prevent this calamity, which is regarded as
a reproach on nursing, not only attend most scrupu
lously to the dryness and smoothness of the under
sheet, but rub the patient’s back night and morning
with spirit and water in equal parts to harden
the skin.
In any prolonged case you are again most strongly
advised not to trust to your memory, but to keep a
memorandum-book on the table. Head each page with
the day of the month, and then each day note down
everything of importance. This will include the tem
perature, morning and evening, the times and quantities

19
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of food, the hours for medicine, &c. Any peculiarities
about the patient should also be noted.
You must train yourself carefully to observe, and
accustom yourself to note little things. For instance,
observe whether the patient is restless or quiet; in pain
or not, and where the pain is

,

and its character; the

expression of the face ; the state of the tongue, whether
dry or moist; the state of the head, whether it aches;
whether the patient suffers from nausea or not; the
amount and character of sleep, whether it is calm and
refreshing, or restless and disturbed. Notice the way
the patient lies in bed ; whether naturally or curled up ;

or very low, as if sinking through it. In the case of
fits, mark their length and character, and the parts
affected most. Mark the breathing, whether regular
or irregular, slow or quick, quiet or noisy, easy or
difficult. In bronchitis and lung diseases, observe the
amount and the character of the expectoration. It is a

favourable sign, especially in female patients, when they
become anxious about their personal appearance. The
moment you begin to see a woman tidy herself and
begin to do up her hair, you may be sure she is better.
Not long ago a distinguished physician, on his morning
visit to a lady of title, stopped as soon as he entered the
room, and turning to the anxious friends in waiting
around, said, “ She’s better! ” He then went to the bed
and examined her, and came out. He was naturally
asked how he so quickly knew her state when he
entered the room. “Simply because,” said he, “I saw
she had a red ribbon in her hair.”

These, then, are a few of the lesser things to note
about a patient. Of course, all these small details need
not be inserted in your memorandum-book, but the
more important ones certainly should. It not only
saves your poor head, but when the doctor comes,
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shows him at a glance the state of the case, and saves
all that whispered question and answer, and talking in
undertones, that is so trying to the patient, and which
he always interprets unfavourably to himself.

Keep your patient perfectly clean. Wash his face
and hands as often as may be needed in the day, and

the body all over every morning, if he is able to bear
it; in others, half one morning and half the next; but
the doctor’s opinion should be asked for on this point.
In doing this, much water should not be used, lest the
bed should be wetted; a small part of the body only
should be exposed at a time, but every bit of it should
be scrupulously gone over. A little piece of mackintosh
will save any danger of wetting the bed. The body
should be well dried.
As this is necessarily somewhat exhausting to the
patient, food should be given either just before or just
afterwards.
One of the chief things to learn is how to change the
bedclothes without disturbing the patient.
The upper sheet is changed very simply. If the
weather be warm you lay the clean sheet over the soiled

one, having first taken off the blanket, and then draw
the latter away. If the weather be cold, and you
cannot take off the blankets, you join the top of the
soiled sheet to the bottom of the clean one with three
safety pins, and then, drawing the soiled one down out

of the bed at the foot from under the blanket, leave the
clean one in its place.
To change the draw sheet you gently turn the patient
on to his side, and roll up the soiled draw sheet as far as

the patient’s back. You then half roll up the clean one
and place the roll close against the soiled one, and then
turn the patient gently over the rolls on to the clean

draw sheet. The soiled sheet can now be withdrawn
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and the rest of the clean one unrolled, and the whole
thing is done without any lifting.
If there be no draw sheet, and you require to change
the lower sheet, it can be done in two ways. If the
patient can raise himself up at all, it can be done by
rolling it from above downwards; if not, from one side
to the other lengthways.
In the first case the fresh sheet is half rolled up across
the bed, and the patient made to sit up rather low down
in the bed. The soiled sheet is then rolled up across in
the same way down to where he is sitting, and the roll
of the clean sheet laid close beside at the upper part,
being, of course, spread out, and the pillows replaced
over it. The patient then just sits up a little higher in
the bed, so as to get on to the clean sheet, and then
he may lie down while the soiled one is being removed
from his legs, and the clean one unrolled in its place to
the bottom of the bed.
In any prolonged case the mattress should be turned
both over and upside down every day or so. Of course
this can only be done if the patient can get up at all, or
if there be a second bed. If there be a double bed
instead of two single, a capital plan is to put on it two
single mattresses, so that when the patient is lying on
one side the other mattress can be aired and turned.
As a rule the doctor gives definite instructions as to
this, but a few hints will make them more readily
understood. Where there is fever, and in all typhoid
cases, the diet must be liquid only. In all cases milk is
the best food, cold or warm, plain or diluted, with soda
or lime-water. A quart in the twenty-four hours is the
average quantity that ought to be taken, and is sufficient
in itself to keep a person alive.
Beef-tea is a very deceptive article of food; it is
expensive, and not very nutritious. To make it really
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life-supporting, a little prepared food (Ridge’s, Mellin’s,

&c.) should be added to it
, or it can be made with milk

into a sort of soup. Strong beef-tea is a pound of lean
meat to a pint of water (weak, to two pints), cut small,
and gently simmered for four hours.
Three-meat tea is good, made from equal parts of
veal, beef, and mutton. Chicken-broth is stronger than

any other meat-tea. There are various forms of beef
essences, all best made at home if possible. Brand’s
essence is nourishing, and good for very weak cases.

Liebig’s is useless as a food, though a capital stimulant,
like a cup of tea. Bovril is a food as well as a stimulant.
Where there is no fever plain, freshly-cooked and diges
tible food can be given. There is very little nourishment
in jellies made with gelatine, but a good deal if made
with isinglass. Ripe fruit, free from core, pips, and rind,
can generally be given, and plenty of liquids to quench
thirst. Toast and water, lemon and water, barley or
oatmeal water are all very good thirst-quenchers, so is

weak claret and water. Ice, of course, in fever, is
invaluable. If the patient be at all exhausted, he
should be fed patiently and slowly by the nurse, and
not too much at a time. A patient inclined to be sick
should not be allowed to drink, but only to sip, or to
take his liquid in teaspoonfuls. With children especially
no cakes or sweets left by visitors should be eaten
without permission.
The great point in making a poultice is to see that
everything is very hot. The basin should be scalded
out first, and placed on a table near the fire ; the water
should be boiling, and poured .on a small handful of
crushed linseed-meal (of which all poultices are made,
unless otherwise ordered) in the basin, stirring being
continued vigorously in one direction all the time, until

the whole is evenly blended into a soft mass. This
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should then be gently tipped on to the folded linen,
lint, tow, or cotton-wool that is to form the basis, and

quickly spread till it is about an inch thick; the edges
should be squared off, leaving a margin of backing an
inch broad all round. This should then be folded over
the edges of the poultice, the surface of which may be
quickly oiled over to prevent it adhering, and then
applied directly to the skin of the patient. If the
skin be very sensitive a layer of net or gauze can be
placed on the meal, so that it does not actually touch it.
In no case should the meal adhere to the skin when the
poultice is changed, which should be every two hours,
unless otherwise ordered. The old poultice should
never be taken off till the new one is prepared.
Always remember the danger in poulticing is

,

not in

putting them on, but in taking them off; for there is

great danger then of the patient taking cold. When
the last one is taken off a layer of cotton-wadding
should always be put in its place. If the poultice be
covered on the outside with oiled silk, it retains its heat
longer.
Fomentations consist of flannel wrung out of fioiling
water in a towel till nearly dry, and then placed on the
part and covered with oiled silk, and changed about

every five minutes. Properly applied, they are one of
the most powerful ways of relieving pain that we
possess.

Sometimes the poultice is ordered half mustard, which

is then mixed with the meal.

If all mustard, the mustard is mixed with cold water
and spread on brown paper, and kept on for twenty
minutes or half an hour, or a mustard leaf may be used,
which is simpler and more cleanly. In poulticing
babies for bronchitis, it is always better to put the
poultices on the back of the chest, which does not



NURSING IN THE HOME 279

impede the breathing, than on the front of the chest,
which embarrasses it very much.
Cold sponging is a most powerful means of reducing
high temperatures, and often of saving the patient’s
life.
The water should be cold (or, if this be objected to,
just chilled), sometimes iced, the sponge small, a small
part of the patient exposed at a time, and sponged over
and over again till it is quite cool, then continued on
another part, and so over the whole body. The process
should take about twenty minutes. No drying, as a
rule, is needed, as the burning skin dries itself as quickly
as it is wet. Before sponging, and after sponging, the
temperature should be taken, and always in these cases
in the mouth, as the cold sponging of the arm-pits often
makes the patient appear cooler than he is.
Baths vary in heat as follows :—

A hot bath is 100°, and should be used for 10 minutes.
A warm bath is 95° ,, ,, 15 minutes or more.
A tepid bath is 85° 15 minutes.
A cold bath is 65° 5 minutes.

The first is a great restorative and sedative instead of
sleep ; the second is suitable for prolonged use and for

cleansing; the last is a powerful tonic for those who are

strong enough to bear it. No sick person should take
a bath except under direct medical advice. If children
are afraid of the water, they can be carried in a blanket
and immersed in it.
Baths can be given in bed. A dozen soda-water
bottles filled with boiling water, and well corked and
covered with stockings wrung out of boiling water, and
laid round the patient stripped, under the bed-clothes,
make a capital vapour bath. The bed-clothes can be
raised on wicker cradles, or by a couple of corkscrews,
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screwed right into them, and hung from above. A
simple apparatus is made for giving hot-air baths in
bed, which cannot be described here. There are also
blanket baths, with a thin blanket wrung out of boiling
water and wrapped tightly round the patient, which are
very good for children, as well as “packs” of all sorts.
In bronchitis, croup, asthma, &c., steam in steam
tents is invaluable. The latter you can make in five
minutes. You want four long broom-handles, some
string, two sheets, and a dozen large pins. You tie the
broom-handles firmly to the four corners of the bed.
You throw one sheet lengthwise over them to form the
roof and two ends of the tent. You pin the other sheet
round, leaving about threequarters of the side open next
the fire.

You then let your bronchitis kettle with a long spout,
placed either on the fire or on a spirit-lamp, discharge
the steam on a level with, or below (not above) the

patient’s mouth.
The proper heat of the body is 98r}°. In taking the
patient’s temperature, you must first shake the mercury
in the thermometer till the top of it is down to this,
and then insert the bulb under the patient’s tongue for

three minutes, making him close his lips and breathe

through his nose. If for any reason you cannot do this,
put the bulb in the arm-pit for five minutes, with the

arm closely pressed to the side. In infants and young
children it is best to place the bulb in the bowel.

Always make a practice of washing the thermometer

before tizepatiem‘, both before and after use each time.

Give all stimulants exactly as ordered. If a patient’s
heart seems suddenly failing, slow sips of cold water
will often restore him. In extreme emergencies there
is nothing to rely on like brandy in small doses, with
mustard or hot fomentations over the heart. Be very
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careful your patients do not lie with their arms and
shoulders uncovered. Patients before now, in bed

perhaps for a broken leg, have got inflammation of the
lungs from carelessness as to this.

I now pass on briefly to consider the home-nursing
in infectious sick cases. In towns it is getting more
and more common to send such cases to special
hospitals. In London every case of small-pox, cholera,
diphtheria, erysipelas, scarlatina, typhus, or typhoid
fever has to be notified to the medical officer of health
for the district, on penalty of a fine. Unless there be a
spare room well isolated from the rest of the house, a
nurse entirely given up to the patient, and every pre
caution taken under the doctor’s orders, the patient is
better in a hospital. Before, however, ever allowing
one to be removed, be quite sure that he has an infectious
disease. Better wait a day, if the doctor be in doubt,
than hurry off, as has often been done, a patient
suffering from some form of nettle or other harmless
rash to a fever hospital, there probably to catch what
he had not when he went there. This point is of great
and real importance.
Infectious diseases are those that can be transferred
by air, clothes, &c., without contact with the patient.
Contagious diseases depend on touch, but this distinction
is not of much real value. All infectious diseases are
caused by small germs, or vegetable spores, of which
I have spoken more particularly in Chapter XIII.
They are transmitted by the following means: by air,
water, milk, clothes, the skin, the hair, flies, saliva, and
excretions.
They enter the body at any part of the mucous
membrane, or lining skin of the lungs, stomach,
mouth, &c., or through any sore or broken skin. They
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take from three days to three weeks before any
symptoms of their presence are seen or felt.
The first sign is generally a feeling of illness and a
rise of temperature, followed, in scarlet fever, the next
day by a fine rose rash; or in two days by scattered
pimples, if small-pox; or in three days by crops of
smaller pimples, if it is measles.
Whenever a person, child or adult, complains of
feeling generally ill, take his temperature. To do this,
every head of a family should possess a clinical thermo
meter, and know how to use it. The possessor of this
simple instrument often foretells an illness in time,
often saves a nurse, always helps the doctor, and never
can hurt the patient.
If you find the temperature above 100°, put the
patient at once to bed and search the body for a rash

every few hours. The moment it appears isolate the
patient in a room. Of course, if a doctor is within call,
you will have already sent for him.
When you have decided to nurse a patient in the
house, you strip the room he is going in of all curtains,
carpets, and decorations, the bed of all valances and
hangings. You take all chests of drawers and clothes,
&c., out of the room ; in short, you leave nothing in the
room but what can be washed or burnt.

The nurse has on a cotton dress. A sheet, keg)! well
wet with a solution of carbolic acid, 1 part in 40, is
hung across the door. The floor is sprinkled and wiped
with the same lotion. No one besides the nurse ever
enters the room but the doctor. When the nurse leaves
it for exercise, she slips off her dress at the door and
puts on another outside. She avoids speaking to

people, and just takes her exercise alone and comes
back. Every utensil, and all plates, cups, &c., are

plunged in a tub of the same carbolic lotion, and pushed
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in it outside the door, whence they are taken out and
dried. No food that enters the room ever leaves it
again. The window is kept open as much as possible
night and day; and yet, with all these precautions, the
room is always infectious in a high degree, and no

disinfectants known can disinfect a room while the

infectious sick person remains in it.
All we can do is to prevent infection spreading.
Handkerchiefs should not be used, but pieces of linen
which can be burnt. All chamber utensils should be
well disinfected with carbolic lotion before leaving the
room.
In scarlet fever, when the dry scales begin to appear,
the body should be well oiled with carbolic oil to
disinfect them, and washed every night.
If the smell of carbolic be objected to, sanitas can be
used instead.
The disinfecting of the room itself, after the patient
has been removed, is generally carried out by the

sanitary authorities, and consists in burning sulphur in

the room, with closed doors and windows, in an iron

shovel over a bucket of water, at the rate of 2 lb. to
every 1,000 cubic feet, and then after twenty-four hours

the room can be entered, the windows opened, the walls
fresh papered, the ceiling whitened, and all paints and

floor scrubbed with strong carbolic soap. All bedding,
clothes, &c., must be sent to be baked or steamed by
the disinfecters.
The nurse should not go nearer the patient than is
necessary, and especially at meal-times. The dreadful
thirst in high fever is best relieved by copious draughts
of common water, not distilled or bottled.
Never forget the three duties you have to discharge
in all infectious cases: the first to the patient, the

second to those in the house, and the third to the
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public; and this will often guide you aright when in
doubt. Remember, with regard to servants, that you
cannot send one away home from your house if suffering
from an infectious disease without being liable to prose
cution. If, unfortunately, death should supervene, the
body should be covered with a sheet wrung out of
strong carbolic lotion, 1 in 20.



CHAPTER XXI

ACCIDENTS IN THE HOME

ERHAPS in a railway accident the next best thing
to absence of body is presence of mind. At a

critical moment failure of presence of mind may be
followed by disastrous consequences. Knowledge, how
ever, is power, and in this case is one great source of
presence of mind.
The instructions I shall give will be extremely simple
and practical ; no attempt will be made to teach medi
cine or surgery, my aim being simply to impart sufficient

knowledge to prevent that miserable paralysis that is
often felt when we are longing to do something, but for
the life of us cannot tell what is best to do.
I will take up the leading emergencies one by one
after first giving a few general directions.

When any accident occurs, let the patient sit or lie
down.
If he be insensible or even faint, keep him lying down
flat, loosen the things round his neck, and do not let

people crowd round him, but keep them away so as to

give him plenty of air.
Do not move him at all till you have formed some
idea of his injury.

185



286 THE HOME LIFE IN ORDER

Be as quick as possible in finding out what is the

matter, but have a good look, if possible, at the affected
part before doing anything, but avoid needless questions
and pulling him about.
Until the patient is removed to his home or to a
suitable place, let your aim be only to stop any bleeding
for the time and to prevent injury in moving.
Unless the case be plainly trivial, send for a doctor
at once.
When you have to remove the clothes, take them off
the injured side last. Always begin to undress the
patient on the sound side. Do not drag clothes off an
injured part, but carefully rip them up or cut them off
to examine it. Do not consider the clothes.
Get the person removed home, or to a hospital, or
some suitable place as quickly as possible. If he
appears very low, give two teaspoonfuls of brandy, or
a little plain water with a few drops of sal volatile.

I will now consider the most common emergencies
one by one. In hxmorrhage, if the blood be bluish and
dark it is from a vein, if bright red and coming in spurts
it is from an artery. If the latter the flow is far more
profuse and dangerous Ithan the former. In all cases
you must act decidedly and quickly.
First see where the blood is really coming from, and
at once fold up a bit of rag, handkerchief, or any other
cloth, and press on the spot with your thumb steadily
until you can get a bandage ready.
The first thing is pressure on the spot where the
blood comes from. Never stand and look at it

,

or
hold a basin to catch the blood, but make at once a

determined effort to stop it.
The blood will cease to flow in most cases in a minute
or two, and will clot. The pressure must not be taken
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off, but another neat pad must be made by folding up
a piece of rag, and then placing it over the first, and
putting a bandage round the part. Should it

,

however,
continue to flow in jerks, you must, in addition, at once

press on the artery higher up from which the blood
comes.

If, however, the blood is venous, look out for garters
or tight strings above the wound anywhere, and cut
them. Always also raise the limb and expose the part
freely to the air; by these means you lessen the flow of
blood, and make it clot quicker.
If the blood comes from the head, firm pressure
with a piece of cork in a pad against the skull is

generally enough, if well secured.
Iffrom the face, the blood-vessel should be held tight
between one of the fingers (inside the mouth) and the
thumb (outside),
Iffrom the neck (as in cut throat), press the artery you
feel beating below the cut firmly against the back of
the neck.

Iffrom the arm orforearm, press the artery above the
wound with the fingers against the bone till the bleeding
stops; or knot a handkerchief loosely round the limb,
and then twist the handkerchief round and round with

a stick till it compresses the artery completely. If near
the wrist, put a pad in front of the elbow, and bend the
arm up firmly on it.
Iffrom the thigh, press the artery in the centre of the
groin firmly down on to the bone with both thumbs.
Iffrom the leg, put a pad under the knee, and bend
the leg forcibly on it.
A strong tube, belt, indiarubber band, or brace
stretched firmly round the arm or leg above the wound

stops the bleeding at once.
Avoid using those remedies for stopping haemorrhage
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which are so often stuffed into bleeding wounds—both
those got from the chemist, such as perchloride of iron,
lint, &c., and more popular remedies, such as spider’s
web. It is possible by such means to arrest trifling
haemorrhages, but properly applied pressure attains this

end much better, and the danger of letting any impurity
come in contact with a wound is so great that such
means are generally hurtful, and must in any case pre
vent the speedy healing of a wound by primary union.
Bleeding may come on suddenly from the mouth or
nose. If from the mouth and in any quantity, its source
is probably either the stomach or lungs.
If it is from the stomach, it will be rather dark, mixed
with food in large quantities, and vomited up after a
severe pain.

If from the lungs, it will be very light, mixed with
froth, and coughed up, and in lesser quantity. If from
the nose, and not excessive, it may do good rather than
harm, and relieve headache and congestion. If

,

how
ever, it continues and is severe, do not allow the person
to hold his head down over a basin, but make him sit

up with his head erect, and let him hold his own nose

firmly for five or ten minutes, while you slip a cold
doorkey down his back. This attitude and slight
shock of the cold iron is often enough to stop it.

Should bleeding continue, or blood run down the throat

behind, soak a handkerchief in common turpentine
and let the fumes be sniffed up. The arm raised above
the head also stops it. If it still persist, send for the
doctor at once.
In either case, all you have to do is to lay the person
down under an open window, loosen all about his neck,

keep him quite quiet; and to stop the bleeding—sup
posing the doctor is not at hand—give him a small tea

spoonful of turpentine in a little milk, and let him
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breathe in the fumes of turpentine from a soaked hand
kerchief.
Bruises are injuries caused by falls or blows which
may result in internal lacerations, particularly of the
smallest blood-vessels.
The results are: effusion of blood under the skin,
almost immediate painful swelling and discoloration of
the injured part (first, blue-red ; later, brown-green, &c.),
due to the colouring matter of the blood. If there has
been a bad fall and, besides the outer skin, important
internal organs (brain, spine, lungs, liver, intestines) have
suffered, bad symptoms at once become apparent. In
concussion of the brain you have fainting, insensibility,
vomiting. In injuries to the lungs you have blood
spitting; in those to the abdomen violent pain, sickness,
great pallor, fainting, and sometimes sudden death.
The liver, spleen, or bowel may be so injured that blood
or the contents of the bowel may be effused into the
cavity of the abdomen. In such cases death results
very quickly.
We must, therefore : (1) Send at once for the doctor.

(2) Loosen all tight articles of clothing. (3) Place the
injured person in a comfortable position-—with his head
low if he look pale or be faint. (4) Sprinkle him with
cold water. (5) If the doctor should live at a distance
and cannot be got, then carefully transport the patient
to him.
In slight cases apply hot fomentations, or spirit and
water lotion to the bruise to prevent discoloration.
Wounds may be clean-cut, torn, bruised, stabbed,
poisoned, or gunshot.
The danger of a wound depends on its depth and size,
and, above all, on the importance of the deeper parts
involved (veins, arteries, nerves, bones, lungs, heart,
brain, intestines, &c.). Stabs and gunshot wounds are

20
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generally far more dangerous than from the size of the
wound they may appear, because deep-lying, important

parts are so often injured by the point of the sword, or

by the bullet, and also because portions of a foreign
body may have remained in the wound (bits of sword
blade, bullet, bone-splinters, pieces of the clothes).
In bad contusions or crushes, the internal parts injured
are generally so crushed and lacerated that death

speedily follows. If it be a limb which has been injured,
amputation will probably be necessary.
Wounds heal in two ways.
I. Quickly, without suppuration, and leaving only a
very fine scar by primary union (union by the first in

tention). This mode of healing should always be tried
for, but can be got only under the following conditions :

1. When the sides of the wound are not displaced by
bleeding or exudation of matter. 2. When the sides
of the wound can be accurately brought together.

3. When the wound is left quiet and protected from
outward injury. 4. When the wound is kept perfectly
free from impurity.
II. The second mode of healing takes place slowly,
with suppuration, and the formation of granulations,
and leaves a large red scar.

This result occurs when the more favourable condi
tions are absent: 1. When so much skin has been
destroyed that the edges of the wound cannot be
brought together—as in scalp wounds, &c.; or when
the edges of the wound are so lacerated and bruised
that life is destroyed in them. 2. When the edges of
the wound are separated by blood or exudation of
matter. 3. When the injured parts have been disturbed

(the leg, by standing_ or walking ; the hand or the arm,

by working; or if the wounded person has been care
lessly moved). 4. When the wound was dirty and has not
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been properly cleaned and disinfected. Want of cleanli
ness leads to putrefaction and the formation of matter.
The sides of the wounds are separated by the matter
formed in the process of suppuration. When the
wound begins to heal, granulations form, which when
excessive are often called “proud flesh.” These granu
lations, with constant suppuration, fill up the wound
by degrees, and are finally covered by a large scar,
which remains red for a long time.

Suppuration and putrefaction leads to other dangerous
surgical ailments, of which many people die.
Modern surgery has made wonderful progress in the
treatment of wounds, chiefly because a more accurate
knowledge of the causes of suppuration and putrefaction
has taught us how to prevent these processes and how
to guard against many of the dangers to which they
give rise.
The first step is to cleanse the wound gently, as far
as you can without disturbing any blood-clot that may
have formed.
The next is after bringing the edges of the wound as
closely as possible together, to secure them there by
little strips of plaster, the skin being well dried first.
Then apply the dressing of a pad and bandage;
Support and keep the injured part at perfect rest ;
And then attend to the person’s general comfort.
Clean-cut wounds heal quickly and easily if all dirt is
removed, and the edges are brought close together. The
pad should be dry, or soaked in a little olive or carbolic
oil, and if the wound does not become unpleasant the
dressing may be left for three days.
Crushed wounds and stabs are to be treated in the

same way. Torn wounds cannot be closed up, but
require cleansing, and the pad must be constantly
soaked in plain cold water.
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Poisoned wounds are caused by the bites of mad
dogs, poisonous snakes, and by poisoned weapons. The
danger of these is

,

that the poison from the wound may
by means of the lymphatics be carried to the heart and
so poison the whole blood.

Without loss of time the limb should be bound round
tightly above the wound to prevent this diffusion of
the poison: this is best done with an elastic belt or a
strap, or string, or a handkerchief made tight by means
of a stick twisted round in it. When this has been
done, you should try to get rid of the poison from the
wound. This may be done by sucking it out (if the
lips be not sore), by burning with hot coal, hot knife, or
knitting-needle, or by caustic (carbolic acid, nitric acid,

&c.). Strong ammonia is used externally in cases of
snake-bite, and brandy or other stimulant is also given
internally. Send at once for the doctor, and if the
wound has been caused by the bite of a dog, shut up
and watch the suspected animal, and don’t destroy it if

supposed to be mad; for then the wounded individual
will always be in fear of hydrophobia; whereas by
preserving the animal time may prove that he is

not mad, and the patient be thus relieved from his
fears.

In gunshot, and all other serious wounds, all you must
do is at once to arrest the bleeding and send for a

surgeon.

Bones are hard, but in old age are brittle, and break

like glass or porcelain by outward force (blow, fall,

jump, &c.), often with a snap or crack which may be

heard and felt.

Fractures are of two kinds—simple and compound.
A fracture is simple when the skin is not injured. It is

compound when it is accompanied by a wound, caused
either by the same force which produced the fracture
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(a bullet, for instance), or by the ends of the broken
bone protruding through the skin.
In compound fractures the wound is open to the air,
which is always full of germs, and they are much more
dangerous than simple ones. The skin and muscles
are always much bruised at the same time, and because
dirt may get into the wound and be with difficulty
removed.

There are four signs of a broken bone. 1. The
limb is bent or shortened. 2. There is an unnatural
degree of movement at the seat of the fracture. 3.
There is violent pain. 4. When the limb is moved the
broken ends of the bone may be felt grating against
each other. How does a fracture heal? New bone
substance (callus) is formed at the broken ends of the
bone and knits them together. This new substance is
at first soft, but hardens gradually into bone. The time
necessary for the completion of this process varies from
two to six weeks, according to the size and strength of
the bone. If during this time the broken ends of the
bone have remained perfectly quiet in their proper
position, the bone joins- so perfectly as to leave no
outward sign of the injury. If this has not been the
case, the bone joins crookedly, or is shortened; or it
may perhaps retain mobility at the injured place,
forming what we call a “false joint.”
How does the surgeon assist the healing process ?
1. He sets the fracture ; i.e., by means of pulling and
manipulation he brings the broken ends of the bone
into their proper position. The pulling he may allow
his assistants to do, but the manipulation he does with
his own hands.

2. He then adopts measures to keep the broken ends
of the bone fixed in their right position till the fracture
has healed. This perfect rest he attains either by means
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of splints (made of wood, tin, pasteboard, &c.), which
keep the limb extended, and which are secured by
bandages or handkerchiefs; or by some material such
as plaster of Paris, starch, &c., which stiffens round the
limb and forms a sort of easing.
In no case do persons receive more injury from the
well-meant ignorance of bystanders and friends than in
broken bones. They are probably made to try and
stand, and perhaps to try and walk a few steps, or the
broken arm is pulled out of the coat sleeve. Let us try
to understand what we ought to do in such cases. In
the first place, remember, simple fractures, when there
is no wound, are not serious, and soon heal ; but com

pound fractures, i.e., when there is a wound leading to
the broken bone, are dangerous to life. Now, careless
and ignorant handling generally makes what was a

simple fracture into a compound one.
Be very gentle and make the person keep quite still.
In all cases when you have any reason to suspect
broken bones, from the pain or the helplessness of the
limb, cut the clothes off the part and see where the
fracture is

,

but move the bones only so as to place the
limb in a straight line in its natural position. Then
put splints on the inside and outside and back of the
limb, and secure them firmly round it by bandages
above and below, so that the broken part is fixed and

quite immovable. Splints can be formed out of sticks,
cricket stumps, cardboard, umbrellas, boards, rolls of
rushes, rolls of newspapers, bark of trees, and can be
tied on with tape or string or strips of cloth.
Thus secured, the patient can be moved with safety
on a board, stretcher, or even carried in the arms.
When the jaw is broken, tie it firmly up by a bandage
under it
,

and to the top of the head.
When a rib is broken, put a broad roll of flannel or
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linen round the part, and let the patient sit up till the
surgeon comes.
If the collar-bone is broken, tie the arm to the
side, with a large pad in the armpit, till the surgeon
comes.

In the case of any other fracture, apply splints as
directed, and be sure that they are secured above and
below the broken part.
Treat any case when you think the bone is broken
like this ; and even if you are wrong you have done no
harm, and have certainly made a mistake on the right
side.

In fractures a surgeon must of course always be sent
for at once.
In dislocation some limb is suddenly put out of joint
by over-use or by an accident. At first you probably
think it is a broken bone, because the limb is fixed, and
cannot be moved without pain. But then you remem
ber that though when the bone is broken the limb is

helpless, it is not fixed, but very movable at the broken
place, and that it is your business to fix it up in splints.
This is evidently something different. Bear in mind
that a breakage may occur anywhere in the bone, but

that dislocation can only occur at a joint, and you will
soon find the joint where the pain is most complained
of is distorted and enlarged. You do not need splints
here. If it be the shoulder you can support the arm in
a sling. In any case you keep the person at rest, and
send at once for a surgeon to set it.

Always, if in doubt as to whether it is a broken bone
or only a dislocation, act as if it were broken, and put
on splints. Do not try to set the bone yourself.
A strain is over-exertion of a muscle ; a sprain is
a wrench to a joint. In a sprain, which happens most
frequently to the ankle, if at all severe, always send for
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the surgeon. Neglect of this precaution may lead to
serious results.

Not long ago a lady, alighting from a cab at a
London exhibition, twisted her foot. She was at once
seen by some who had passed ambulance examina
tions and were on duty there, and they pronounced it a
sprain, and treated it as such. The only thing they
neglected was, to tell the lady to consult a surgeon as
soon as possible. At last the pain in the ankle got so
bad that she did send for one; he told her that the
achilles tendon was ruptured, and that she would
be lame for life. Please therefore remember that in
every serious injury the surgeon must be sent for, and
you are in no way to think that any hints here given
are intended as substitutes for professional aid. The
treatment is only “ until the doctor comes.”
In the case of sprains, you should let the part have
complete rest, laying it on a pillow. You elevate the
leg (if it be the ankle), and you apply cold either in the
form of ice (broken in pieces in a sponge bag and
resting on the joint), or sponge with cold water or with
spirits and water. If the pain is still very bad, very hot
fomentations may relieve it.
In a case of strain or cramp of the muscles, rub them
steadily with warm oil.
Both burns and scalds are burns, but the one kind is
caused by dry heat the other by moist.
If a person’s clothes are on fire, the one thing to do
is to lay him flat down on the floor with more or less

gentleness, but in any case make him lie down at once ;
then roll him over on to the burning part of his clothes,
and cover him as he lies with a thick rug; and lastly,
if needed, drench him with cold water. A person on
fire should never be allowed to run about for a single
instant.
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With regard to treatment in slight cases, a little flour
dusted on the part at once, so as to form a crust, is very
good.

In severe burns the surgeon, of course, must be sent
for at once. Any charred parts of dress, &c., should
all be cut off first, and the wounds dressed with strips of
rag soaked in sweet oil, or equal parts of olive oil and
lime-water (carron oil), and then covered with cotton

wool. The blisters that form so quickly should never
be broken, but, if large, pricked at the lowest part, and
the shrivelled skin left, never cut away. The person
must be kept warm, and be given some hot drink.
In scalds as much of the scalding liquid should be
washed off at once as possible, and then treated as burns.
Burns from strong alkalies or acids, such as lime, or
caustic soda, potash, or vitriol, or spirits of salt, should
first be drenched with water, and then, if it be an acid,
bathed with soda and water ; if an alkali, with vinegar
and water.
Burns of the face are best treated by painting with
olive oil with a feather or brush.
In all cases of poisoning you, of course, send at once
for the doctor, but as he is sometimes a long time coming,
and promptness of action is often a matter of life or
death, a few very definite instructions are absolutely
necessary.

Find out at once (if possible) what the person has
taken.
If it be a strong alkali, such as soap lees, caustic soda,
lime, or potash, give a glass of vinegar and water.
If it be a strong acid, as vitriol, spirits of salt, &c., give
soapsuds, plaster from the wall or ceiling, chalk, or soda
in water.
Afterwards give in either case a tablespoonful of olive
oil.
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If it be any other form of poison give two teaspoon
fuls of mustard in a cup of warm water, or any other
emetic that may be handy; or get half a teaspoonful of
sulphate of zinc and give it in water. Carefully preserve
all bottles and all vomited matter, as the case may be
one for legal investigation.
When any one is stung apply ammonia (sal volatile)
to the part, and extract the sting if left in.
If something gets into the eye suddenly, keep it
quietly shut a short time that the tears may wash the
particle away, but on no account rub the ball round and
round.

Rubbing the sound eye well will often remove the
trouble from the injured one.
If the substance be still there, take firm hold of the
lashes of the upper lid and draw them over the lashes
of the lower one, two, or three times.
If this does not remove the speck, draw the upper lid
well down and press down on it with a pencil till it is
turned inside out, when if the black speck is seen it can
be brushed off. If this does not suffice send for a
surgeon.
A black eye is best cured by hot fomentations.
Foreign bodies in the ear, if firmly fixed, should be
removed by a surgeon. On no account syringe, if it be
a pea or a bean, or it will swell up and cause the most
agonising pain. If an insect, pour warm oil into the ear.
Fits are of two sorts: epileptic and hysterical. In
epileptic cases the person often gets injured in falling,
bites his tongue, and the fit often occurs when alone.
Excitable young women are most liable to hysterical
fits; the subjects of them neither hurt themselves nor
bite their tongues, and the fits generally occur in

company. In both cases the worst possible thing is to
wrestle or struggle with the persons attacked, as is
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usually done. Leave them quite alone flat on the floor
or bed, and do not attempt to raise them.
In epileptic cases just see that the person does not
injure himself, hold a bit of indiarubber or cork between
the teeth ; in hysteria, dash a little water on the face, or
let them sniff up smelling-salts.
The chief causes of loss of consciousness are : 1 .
Diseases of the brain—apoplexy, epilepsy, &c. 2. In
juries to the brain, with or without fractures of the skull.

3. Poisoning by narcotics, opium, morphia, alcohol,
ether, and chloroform; and by retention of urine, the
result of kidney disease. 4. Fainting, paralysis of the
heart through fright, pain, exhaustion, loss of blood, &c.
The best medical man cannot always determine at
once with what form of unconsciousness he has to deal,
so it would be useless for me to tell you how to
distinguish between these different conditions. But
you can:
1. Note the position of the body and its surroundings,
as the case might possibly be brought before a magistrate
and a minute account of it be required.
2. Obtain all information possible as to the cause of
the accident, whether the injured person has had a fall
or blow, been wounded, or has been drinking.

3. Observe whether the breath smells of spirits. If
this be the case, it shows that he has been drinking.
But too much importance is not to be attached to this ;
as other and more serious conditions—paralysis, injury
to the brain, &c.—may coexist with intoxication.
Moreover, the smell of spirits does not necessarily
indicate intoxication.

4. Place the body on the back, with the head low if
the face is pale, as in faintness after great loss of blood.
If the face, however, be red, the head must be raised.
If sickness sets in, the head should at once be turned on
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one side, so that the vomited matters should not be
drawn into the lungs.

5. Remove all tight clothing from about the neck
necktie, collar, shirt-studs, &c.—as these interfere with
the flow of blood from the head.
6. Give free access to fresh air round the patient, and
send all useless bystanders away.

7. If the patient no longer breathes, which can be
ascertained by holding a looking-glass or polished piece
of metal or a feather before the mouth and nose, then
we should at once have recourse to artificial respiration.
8. Send as quickly as possible for medical aid, or
transport the patient to the hospital.
Of course insensibility may occur without a fit. You
may have to decide, before the doctor can come, whether
a man be drunk or dying, and it is exceedingly difficult.
Open the person’s eyes, and if both pupils are very small
he is very likely asleep. Wet a towel, and gently slap
his cheeks; you will suddenly see the pupils enlarge.
This shows he is now awake, though possibly still insen
sible. If they dilate very much, and there are general
signs of drink, he is probably drunk ; if one pupil
remains small and the other large, it is probably an

injury to the brain. If both remain small and cannot
be altered, he is probably drugged.
Of course, no rules always hold good, but your duty
is clear, to send for the doctor in all cases at once.
In an apoplectic fit the person falls down suddenly
and is always more or less paralysed. Send for the
doctor immediately. Give the person fresh air, let him

lie quietly with his head a little raised ; loosen all tight
clothing, put hot bottles to his feet, keep the room quiet,
and give nothing by the mouth.

Fainting, though so common, always looks more
alarming than it is. If you see a person turning deadly
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pale and about to faint, you may prevent this by
steadily pressing his head down between his knees till
his face is quite red. If he has fainted, let him lie flat
on the floor, and on no account allow him to be raised.

Loosen all round the neck, and let him have plenty of
fresh air, a little cold water on the face, and smelling
salts. A little brandy and water may be given if he
continues very pale.
In drowning the action must be very prompt, and you
must have a clear idea what to do at once. First
turn the body over on the face, and let any water escape
by the mouth. Then turn the patient on his back, and
wipe the mouth and nose dry; apply ammonia to the
nose, or put a feather down the throat, rub the chest
with hot cloths, or beat the chest well with the end of
a wet towel. If in a very short time breathing does not
commence, adopt immediately the following method :
Place a firm cushion under the shoulders. Draw his
tongue out of the mouth and fix it with an elastic band
over it

,

and under the chin, or a piece of tape. Take
off the braces and all tight clothing, kneel or stand
behind the person, grasp his arms above the elbow and
draw both arms well back over the head, and keep them
at full stretch so as to expand the chest while you count
ten rapidly; then bring the arms forward and down
wards, and press the elbows well into the sides of the
chest, and hold them there, counting ten again. Then
repeat this slowly, about fifteen times a minute, until a

natural breath is drawn, when you at once proceed to
warm the patient, and rub his legs and arms up towards
his heart. Put him in blankets, if possible, during this
treatment. When he can breathe, and not before, he
may have a little brandy.
Be sure his tongue is well stretched out during your
eflbrts, and that people do not crowd round. As in
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every other serious case, these directions are only “ until
the doctor comes.”
If a person be choking, wrap a handkerchief round
the hand to prevent being bitten and push the finger
right down the throat and try to push down or hook
up the obstruction. If unsuccessful, slap the back
vigorously, or tickle the throat and try to bring on
vomiting.



CHAPTER XXII

SANITATION IN THE HOME

E have already considered the question of heat,
light, and ventilation in the dwelling-house.

The following short table of the comparative impurity
of different atmospheres may, however, be interesting,
and has not been given before.

Amount of oxygen in the air:
On the open sea, mountain, or heath 21 per cent.
In a small room with a lamp 20'8 ,,

In the pit of a theatre 207 ,,

In the Court of King’s Bench 20'6 ,,

In foul air when a candle will not
burn 18'5 ,,

Amount of carbonic acid gas in the air:
In the air of Scotch hills '03 ,,

In Oxford Street '03 ,,

In the New Cut '04 ,,

In the gallery of a theatre '1 ,,

In the boxes of a theatre '2 ,,

In the pit of a theatre '3 ,,

On the Metropolitan Railway .15 ,,

We must not forget that this carbonic acid gas
contains carbon or charcoal, of which we produce by

303
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breathing alone no less than half a pound a day. If
this amount be powdered, and then blown all about a
room, it will be seen how it settles everywhere, and how
much impurity it causes.
We will now consider the question of the other solid
impurities in our houses that defile the air. They arise
from dustbins, general dust, and poisonous decorations.
Dustbins ought to be universal, and ashpits finally
done away with. By dustbins I mean galvanised iron
receptacles for dry ashes, with covers. By ashpits
I mean dark, noisome brick buildings, where all refuse
is indiscriminately cast, wet or dry. We are, I suppose,
all aware that no vegetable or animal matter should be
placed in the dustbin, but dried and burnt; or if pro
duced in great quantities, kept separately, and constantly
fetched away—a department the cook is only too ready
to look after.

If
,

unfortunately, in an absent moment, the cook
should have thrown organic matter into the dustbin,
carbolic acid or chloride of lime will correct the over
sight.
Respecting general dirt, it is always with us. We
may do what we like in London, but as long as we
have our thick nailed-down carpets, our heavy curtains
and j>ortz"e‘res, our cretonne or chintz-covered walls and
beds, our heavy, high, immovable furniture, we cannot
be clean. We can, indeed, prevent some of the dirt
from entering. If we adopt direct ventilation from the
external air, it is always well to strain the air through
fine invisible wire-gauze or muslin as it enters, and it

will be surprising how much dirt this arrests en route.
To facilitate cleanliness, all heavy furniture must be
mounted on castors, all unnecessary hangings done

away with. Some of us know how old hangings
absorb poison, and I remember a well-known West
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End physician who bought a house, and got fear
fully ill with diphtheria in a lovely boudoir, wainscotted
in blue velvet and gold ; and how the fever ran higher,
and he got worse and worse, until at last he was
removed to a comparatively comfortless apartment
with bare but clean walls, and he soon got well.
Indeed, in our houses we have to strike a balance
between luxury and health, and if we do have velvet
hangings and heavy tapestry, at least see that they
are kept as clean as it is possible to keep them, and
also that our rooms generally are properly and

efficiently dusted, and that the dirt collected on the
duster is always shaken out of the window, and not
inside the room.
Another important matter is always to see that the
parts of the house out of sight (and mind) are kept
well whitewashed and scrupulously clean—kitchens,

cellars, pantries, closets of all sorts, and all other
subterraneous regions.
So much for dirt; now for poisonous decorations.
Here arsenic is our great foe. This deadly and subtle
poison exists still unsuspected in our dwellings. It is
found occasionally in all sorts of coloured wall-papers
that contain no bright green, or even bright colour;
it is found in playing cards, children’s toys, chromo
lithographs, painted and distempered walls, the large

variety of japanned tin goods, Venetian blinds,
American cloth, lamp-shades, curtain linings, cheap
cretonnes, dress material, gloves, both silk and kid,
artificial flowers, and other articles too numerous to
mention.
It may be objected that none of these things are
ordinary articles of food, except among children, who
are often found grazing on their toys, or on the tops of
their gloves.

21



306 THE HOME LIFE IN ORDER

The answer is that, nevertheless, the impalpable
arsenic-laden dust that comes off these articles is not
only breathed, but swallowed freely; but there is still
worse. This arsenic is

,

indeed, a solid, but it is capable
of being vaporised and inhaled as vapour when heated.
Hence the danger of green lamp-shades. But besides
this, the moist air of a room full of people is capable
of combining with the arsenic in the wall-paper, and

producing a most poisonous gas, called arseniuretted

hydrogen, the unfortunate discoverer of which deadly
compound, Galen, was killed by breathing a single
bubble of the pure gas.
In various ways, therefore, the arsenic which is still
such a common ingredient in colour finds its way into
our systems.
The symptoms are: loss of appetite, sore eyes,
depression of spirits, headache, and sore-throat. From

a handkerchief poisoned with antimony in the manu
facture, one lady got bad hay fever. Girls making
artificial flowers with arsenic suffer acutely. Indeed,

it may be said that if a person is suffering from un
accountable ill-health in a certain house, that it
probably arises from sewer-gas or arsenic.
In one case the cause was a zealous nursemaid, who
determined to “sweep clean”; and vigorously swept
the arsenic-laden walls of the nursery, with the result
of bringing on a violent epidemic of arsenic-poisoning
among the children—one of whom, I believe, was still
suffering from the effects for years afterwards.

Wall-paper should be really free from arsenic, and
should be glazed if possible, so as to be wiped with
a damp cloth without injury.

We now turn to the delightful topics of water, pipes,
drains, and sewer-gas.
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The first problem is to keep water out of the house ;
this mainly concerns those who build houses, often
nicknamed fools; for we are told fools build houses
for wise men to live in. Those, therefore, that are
fools in this sense, should at least retain wisdom enough
to observe that damp, and more or less bad air,
is ever rising out of the ground, and hence that inas
much as a warm house above acts more or less as a
sucker, its foundations must, first of all, consist of
impenetrable concrete, and that as soon as the walls
rise above the ground a layer of slates or other material
called a damp course must be laid on them, to prevent
the moisture ever-rising in the walls. The house, I need
hardly say, should face the sun, and stand on the slope
of a hill, with trees not too near; for trees, as is well
known, dry the ground, but moisten the air.
If the house be on a clay soil, or on “ made” or
artificial soil, these hints should more particularly be
attended to.
It has been found by the researches of Lady Priestley
that in ancient times these matters were not always
attended to, at any rate, by the Vestal Virgins; for
a temple of theirs, built against a hill, had a very damp
wall, which compelled them not only to build one or
two additional walls in front, but to construct a special
drain of Roman vases to carry the water off.
But the majority of us after all are living in houses
built by others.
In all houses, however, the lasting bugbear is an
article called “the drain,” which is supposed to exist,
in a general sort of way, somewhere downstairs, but
which no one has ever seen, and of which no definite
idea is formed in the mind of most people.
What, then, is a drain?
I’ll tell you what it is—or was, at least—in my house,
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and in hundreds of others at the West End. A leaky
brick channel running under the house, riddled with rat

holes, and supposed to carry away the refuse of the
house into the common sewer, but in reality discharging
as much of it as had not already leaked out on the way
into an old cesspool under the kitchen floor, whence
a pipe took the overflow to the sewer; and this in a
house where I had already spent a large sum on what
was euphoniously termed “putting the drains in order.”
It has been well said that a man cannot be a good rider
until he has had a few tumbles, and it is certain that

many of our best sanitarians are so by force of painful
experience.
Let us see what a drain ought to be. A water-tight
and airtight tube of well-jointed, glazed, earthenware
pipes, about four inches in diameter, laid in as straight a
line as possible to the sewer, consistently with its not
running, if it can be avoided, under the house.
This drain should be disconnected from the sewer by
a good syphon trap, and should be ventilated by a pipe
running from the trap right up above the roof of the
house. It is best to have a special pipe as large as the
drain, not the rainwater pipe for this purpose, and
the drain itself, if it does run under the house, should
be bedded in concrete, so the pipes may never leak

by being moved out of position.
The following pipes must on no account run into this
drain:
1. No cistern overflow pipe.
2. No lavatory, bath or sink pipes, or any pipes
connected with the safes under them, as the lead

trays are called that catch the overflow water.
All these pipes must be led down to the basement,
carried through the wall about a foot above the ground,
or preferably carried outside all the way, and then
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discharge their contents into the open air, so as to
fall on a gully trap underneath, which conveys them
into the drain; and there being thus no direct con
nection, any sewer-gas is absolutely prevented from
ever entering the house by these channels.
Some time ago Sir R. Rawlinson mentioned this at a
lecture. An attentive and intelligent hearer went home,
where her husband had just recovered from diphtheria,
to find that the overflow pipe of her drinking cistern did
run into the drain. Fortunately, all the family had
been kept away, or the consequences might have been

dangerous. She at once had the pipes disconnected,
and also the drain ventilated as I have described.
Bear in mind, when being consulted about traps,
first of all to remember that they are traps, and always
dangerous things, and therefore necessary evils; and,
next, that the D trap means the Death trap, and the
Bell trap the Death-bell trap, while the S and P traps
are comparatively quite reliable.

Respecting the cistern itself, if you multiply its cubic
contents in feet by six you get the number of gallons it
contains; if you divide them by five you get the number
of people it will supply, baths included. Galvanised
iron is the best material, as lead is always dangerous,
and especially if the cistern is often cleaned. So
that unless the water be very hard, lead must not

be used, as soft water soon eats it away, and 1
1
6 grain

of lead per gallon is poisonous. A lead cistern may be
washed and flushed, but not scrubbed.

I trust what has been written may prevent any neces
sity for saying much about sewer-gas. Let us remember,
however, should occasion arise, that it is well not to
conceal bad smells by disinfectants, but rather to
remove their cause. Particular attention should be given

to the larder, as food is a ready absorbent of sewer-gas.
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Drains now can be periodically tested at a very small
annual cost, and I would strongly recommend every
household to adopt this plan. One family that I know
who neglected this simple precaution suffered severely.
One child died, and the rest were ill for a long time, and
a large sum of money was wasted; as it was proved
on testing that all the trouble was due to defective
drains.
I trust these few hints will be of practical value to
every reader of these pages.



CHAPTER XXIII

INFECTION IN THE HOME

NFECTIOUS diseases are all due to bacteria of
some sort or other, and although in many cases

of the best known infectious diseases, such as measles,
the special form of micro-organism that causes it has
not yet been discovered, there can be no doubt that
it exists.

Infectious diseases are well divided into endemics,
or those that are effected by localities; epidemics, or
those that are not, but are spread rapidly over certain
districts at intervals ; and pandemics, or those that seem
to affect vast tracts simultaneously. Malaria is a good
type of the first class, measles of the second, and influ
enza of the third; and all these may be great scourges
in Home life.
Consumption or phthisis is a fatal disease that is

theoretically preventable, and I hope will soon be
practically prevented. It is dependent scientifically
on a special bacterium which is well known. But though
this bacterium is undoubtedly the seed it is totally
powerless for evil, as I have already shown, unless
there be a suitable soil and an efficient sower. There
can be little doubt that millions of people breathe this
special germ continually without the slightest ill
effects.
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The soil that is needed is a special weakness of lung
tissues that may be inherited, or may be acquired by
successive lung diseases. Once the pernicious seed is
fairly planted in a weakened lung by the sower, which
is the unhappy occasion when it is effectively inhaled, it
soon grows and ravages, and unless treated never stops
till it has destroyed the organ.
Whole native races have been swept away by it.
It is favoured by dampness of air and soil, poverty
and privation, overcrowding, certain trades, and close
rooms. It is hindered by dry, open air, light, and sun.
It is rare in altitudes over 3,000 feet. It is therefore
rare amongst the Bedouins and mountaineers.
In fishermen and farmers it is the cause of one-tenth
of all deaths, in grocers one-sixth, in operatives one
fifth, in drapers one-fourth, in cutlers one-third, while in

printers and earthenware makers it is nearly one-half.
Half of all cases are of hereditary origin.
There can be no doubt that the bacterium is effectively
conveyed to susceptible people, and the disease thus

spread by the dust of dried sputum from diseased
people. Expectoration in public should be therefore
absolutely forbidden, and is becoming rarer every day
as public opinion grows. No consumptive, no person
affected, should be allowed to live at home with his

family, but should be isolated and treated by the open
air system, which, though its benefits in this country are
much exaggerated, is the best known at present. There
is no disease, however, that is at once so easy to prevent
and so difficult to cure.
Careful subsoil drainage has lowered the mortality in
some towns from consumption as much as 50 per cent.
The work now done by the National Association for
the Prevention of Consumption is difficult to over
estimate. Everywhere in the most crowded slums and



INFECTION IN THE HOME 313

consumption centres it is working steadily. In Sheffield
notification is compulsory, in Manchester it is voluntary,
but well carried out, and free open-air treatment is
almost everywhere available.
Before long certain houses that are well known as
centres swarming with consumptive germs will probably
be destroyed.
It is further found that more than half of poor
invalids have become paupers through consumption,
and are not consumptive because they are paupers.
Glandular dzlreases of all sorts are often tuberculous
and associated with the same germs as consumption,
and are common amongst children. All such cases are
much benefited by sea air, and particularly that of the
east coast, as at Margate.
lllalaria is now known to be due to a special
mosquito that flourishes in stagnant ponds, and is being
rapidly prevented by scientific drainage of localities
that have long been noted for the disease. It is hoped
that before long it will become a rare disease.
All epidemics require, as consumption, the con
junction of soil, sower, and seed before they can be
effectually “ caught.” They generally rage in the
spring or autumn, and are caused by water (cholera,
typhoid, dysentery) or by air (small-pox, chicken-pox,
scarlet fever, measles, diphtheria, whooping-cough,
mumps, &c.).

I am not going to describe all these diseases and
others in detail, but simply give a few hints that should
be in the possession of every one who wishes to keep
the “Home Life in Order.”
Cholera.—This dread disease, due to a small “comma-”

shaped bacillus, is principally conveyed by water. It is
well described as a “ filth disease carried by filthy water
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to filthy places.” It is most dangerous in the autumn,
and between twenty and thirty years of age. It infects
through the evacuations, and the bacilli remain active
for evil in the body eleven days after death. We eat it
and drink it, but cannot “catch” it through the air. It
travels along pilgrim and trade routes, but whereas it

used to take them years to come from Lower Bengal

(where it always rages) it now takes them months. At
the Holy Well at Mecca, which swarms with it

,

some

thirty-eight thousand often die in one year.
In 1866 one sailor landed with it at Southampton,
came to London and infected the River Lea, from
which London drinking water is drawn, and over
sixteen thousand died.
Therefore when any is about in the Home life, eat
little fruit and none raw. Eat and drink nothing raw,
especially water and milk. Boil both well. Check at
once all slight diarrhoea with sulphuric acid lemonade.
Small-p0x.—This disease is diffused in fine dust,
which has great resisting power. It is spread by
clothes more than any other disease.
It used to be the great scourge of Europe, and
especially of English society. Nearly all the Court
beauties were marked with it. Its ravages have now
been so entirely checked by vaccination that a face
covered with pock-marks is rarely to be seen. In 1800

it caused one-tenth of all the deaths in this country ; it

now causes less than one in one hundred.

One thing, however, must be borne in mind, and that

is
, if vaccination were now stopped from any cause

small-pox would make the most fearful ravages. The
very fact of long immunity makes the danger ten times
worse when the protection is removed.
At present the mortality is as follows of those
attacked with small-pox :
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If unvaccinated 38 per cent. die.If one bad mark 4 ,, ,, under 15 ; over 15, 10 per cent.
Ifonegoodmark 0 ,, ,, ,, ,, 6 ,,
1f two 11 O 1! n n n 4 as
If three as 0 n n n a1 2 n
If four ,, o I ,,H H H 1!

Vaccination ceases to protect at 15, and therefore
has to be repeated then.
Each case of small-pox costs the country about £20.
There are many pernicious ways in which a morbid

conscience or mistaken judgment may do wrong, but

there are few where it causes more suffering and

expense than in refusing to be vaccinated.

Quite recently at Sheffield 480 unvaccinated children
died to every one vaccinated.
If properly done by a careful man with clean lymph,
as it is now, and above all protected from irritation and
pressure for a week afterwards, the so-called “bad
results” are not seen.
Tyjihoid.—This is a true scourge both in the domestic
circle and in the army, and wherever large bodies of
people are congregated together.
Owing to improved care during illness the mortality
of those attacked is reduced one-half. It is caused by
drinking infected (not merely impure) water, and is due
to a specific time. These germs are infectious after
a long time. A serious outbreak occurred through
drinking herb tea that had been made in a room where
a case had previously been nursed.
About forty thousand died in that year, and in South
Africa it was a veritable scourge in the army through
drinking impure water ; a habit that was entirely
checked in the Japanese armies in Manchuria with the
best results.
So important is the question of nursing in this disease
that in a large London hospital it was long observed
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that most deaths from typhoid took place on the Friday,
due to solid food being surreptitiously brought in on the
visiting day (Thursday) by the friends who believed
the patients were being starved to death!
The lesson from the Home circle is to drink nothing
but freshly-boiled fluids, and especially milk and water.
In an outbreak at Marylebone, which the inspector
declared could not be due to the milk, he drank some
and died, while all who boiled theirs escaped.
Diphz‘heria is carried by the air and by clothes. The
first case was only recognised about sixty years ago.
The cure is injecting diphtheritic antitoxin as soon
as the disease is declared.
This antitoxin is one of an interesting group described
in Chapter XIII.
It is commonly caught at girls’ schools by kissing.
Measles begins with a cold and sneezing, and it is then,
and before the rash appears on the fourth day, that the
disease is spread. The germs are conveyed in the air
by the breath and by clothes, not by water or milk.
German Measles is a milder variety, with the rash on
the second day.

C/zieken-fox is also borne by the air and clothes, and
is generally harmless, though often leaving large, round
scars.

Scarlet Fever is a dangerous disease, as it often leaves
after-effects on the heart and kidneys. It is spread
mostly when the rash is over by small particles of skin
that peel off for several weeks.
It may be conveyed by unboiled milk, if the cow is
infected, but is not conveyed by water, nor any great
distance through the air. It is conveyed by clothes.
Influenza sometimes spreads so rapidly over a whole
continent that it is a type of a pandemic. It is due to
some tiny, widely-diffused germ, and is carried from
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person to person and through the air. This bacillus is

shaped like a dumbell.
In 1890 nearly thirty thousand died; but seeing nearly
every one was attacked, the relative mortality is small.

It is often impossible to isolate, being so difficult to
recognise.
The best plan is to run away at once if possible from
centres where it is raging, and if attacked go at once to
bed, and remain there till quite well. There must be
no exposure to cold till complete recovery.
Its effects on the nervous system are sometimes very
serious. It is well worth while avoiding if possible.
Epidemic Diarrhaea.—This rages in the autumn, and
is more fatal to the population than diphtheria, typhoid,
measles, scarlet fever, or whooping-cough. It carries
off babies and young children. In Leicester it has been
noted that while in nine months of the year there were
but one hundred deaths from it

,

in the autumn three

months alone there were nearly one thousand.

The germ to which it is due is in dirty, undrained soil.
The following are two useful lists for household use.

- - Duration of
Diseases. Incubation. Infection‘

Chicken-pox 10-14 days. 3 weeks
Cholera 1-5 ,, 3 ,,
Diarrhma (Epidemic) - 1-8 ,, 6 ,,
Diphtheria .. . ... ... I-4 ,, 2 , ,

Enteric (Typhoid) Fever. . . . . . 8-14 , , 6 , ,

Erysipelas... 1-5 7, 1 ,,
Influenza 1-4 ,, 3 ,,
Measles 8-20 , 4 ,,
German Measles 6-14 , 3 ,,

Mumps I4-22 , , 3 ,,
Scarlet Fever 1-6 ,, 6-8 ,,
Small-pox... 12 ,, 6 ,,
Tuberculosis (consumption) Not known —
Typhus Fever 6-14 ,, 4 ,,
Whooping-cough 4-14 ,, 8 ,,
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SCHOOL LAW-WHEN TO RETURN TO SCHOOL.

After Exposure. Disease. After an Attack.

18 days. Small-pox When scabs all gone.
18 ,, Chicken-pox , , , ,

I4 ,, Scarlet Fever 6-8 weeks and “ no peeling”
I2 ,, Diphtheria 3 weeks and no sore throat.
16 ,, Measles 3 ,, and no cough.
21 ,, Whooping-cough 6 ,, ,, ,,
I6 ,, German Measles 2 weeks.

24 ,, Mumps 4 weeks.



CHAPTER XXIV

HEALTH IN POOR HOMES

OTHIN G is more difficult than to know how to
help the poor without injuring them. Nothing

is worse than the indiscriminate giving of money, and
nothing often more resented than any advice for their
good. Certain of the poor will always be poor, whatever
is done for them, and their surroundings will always
be as unsanitary as they are allowed to make them.

Fortunately, sanitary laws are being daily more strin
gently applied, so that there is less scope for the
natural development of filth. All I can do in this
chapter is to suggest a few sanitary hints that can be
given to those of the poor who are willing to listen,
and the best way of giving them. Let none, however,
be discouraged if their first efforts at helping others are
not crowned with success; the task is not easy and
requires much perseverance. It is a mistake to go
amongst the poor in any patronising spirit; it is soon
found out, and defeats itself. We must sympathise
with those we would help—that is

,

come down by their
side and feel they are, after all, our own flesh and blood
-—-if we would do them good. Half the good counsel
given is worthless on account of the way it is offered,
and any hints, in sanitary matters especially, require to
be given with great tact. The poor do not like being
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interfered with any more than ourselves—even by Lady
Bountifuls. As, however, these hints are rather for the
use of those who are already working amongst the poor
than for novices, I need not say much more on this
head.

One thing at once strikes all who work in this way,
and that is

,

that the poor pay very dearly for all they
have, and are often necessarily very extravagant. (To
this day the Irish peasants do not care to drink any
tea that is not very highly priced.) Their house-rent is

always high in towns ; their coals are dear ; their market

ing often represents the maximum of outlay with the
minimum of result. The poor believe they cannot live
without meat, and are completely nonplussed when the

country is invaded by hordes of foreigners who live and
thrive on wages on which they starve, simply through
superior knowledge of economy in these matters.
One or two facts with regard to food may be here

pointed out. The way infants are fed, as I have shown,

is terrible amongst the poor. No wonder that 500 out
of 1,000 die. A hundred years ago 23 out of every 24
infants used to die in the London workhouses, largely
through being fed with bread and flour from infancy.
A Parliamentary inquiry reduced the deaths from 2,600
to 480 in one year. Even now every tenth child dies in
the first month. In the Dublin Foundling Hospital,
out of 10,272 sick infants, only 45 recovered, the deaths
being due to disease, laudanum, and bread. It cannot
be impressed too strongly on the poor that up to six
months bread is abad and generally fatal food, and that
nothing is safe but milk in some form. The bottles used
are often filthy, and, in short, nothing repays better in

visiting the poor than first of all seeing the infants are
fed with clean warm milk.
With adults the principal sin is extravagance from
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ignorance. Parke’s celebrated labourer lived and
worked well on 1% lb. of oatmeal and a quart of milk
a day, costing in all 5s. 3d. a week. One pound of
oatmeal, flour, or cheese contains as much strength
giving food as 3 lb. of meat or 6 quarts of stout.
Porridge and milk is excellent food, and so is oatmeal
and bacon. When cheese is 9d. per lb. it is cheap, when
it is 10d. it is dear. Eggs are nearly always avery cheap
food. Treacle at 2d. a lb. is a cheap and good food.
If potatoes are 1d. per lb. and bread 6d. a quartern loaf,
bread is the cheaper, for 1 lb. of bread equals 3 lb. of
potatoes. Where our countrymen are most deficient is
in the knowledge of the cooking of vegetables and the
making of nourishing soups. If the English instead of
the French had been shut up in Paris during the
Prussian War, thousands would have died of starvation
for want of knowledge how to make the best use of
what little food they possessed. The utter helplessness
of the English poor to make the most of things in their
cookery is both pathetic and deplorable. The French
peasant is far ahead in this knowledge.
It is impossible to exaggerate the importance of
teaching economical cookery to the poor.
There is little doubt that amongst all classes, and
especially those who are hard worked, bad cookery is
one great cause of drunkenness. It might be supposed
that if a man married a cook he would be sure to get
good cooking. Most good cooks, however, require
plenty of materials to cook with, and find it is one thing
to serve up a dinner in a large house with an unlimited
amount of everything at hand, and quite another to
learn to keep themselves and their husbands in sufficient

appetising food well cooked, besides paying for rent
and other things, out of the wages of ordinary working
men. It is certain that no greater kindness could be

22
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shown to young women than to teach them plain cook

ing, and especially the use of vegetables of all sorts.
It is quite a revelation to most to see potato or milk
soup made, to learn how easily tasty pasties may be
made with a little flour and dripping, and a little potato,
onions, and sweet herbs inside; how far a pennyworth
of oatmeal will go in porridge for the children ; what
can be done with turnip-peelings, bits of carrot, small
bones, and bacon-rind in making good broth; what is
the value of dripping and treacle, and how, with a
pennyworth of currants, they will make the best of
family puddings ; or how a little flour with nothing but
baking-powder and cold water can make large light
dumplings, which, with treacle or hot dripping, form a

delightful supper.
The value of haricot beans is still almost unknown.
Nothing can be better for children for dinner than soup
and a little bread—only, of course, the soup should be
properly made. One poor woman, who makes it for
all her family, gets up very early, cuts a little beef into
small pieces, and stews it slowly for four hours. Then
she adds milk, flour, and vegetables, and stews very
gently for four hours more, by which time the soup is

beautifully made. But it is impossible in this chapter
to give any details on cooking amongst the poor. All
I can do is to point out the need of such teaching, and
that no lady can do more good than by opening small

simple cookery classes, and even superintending occa

sionally the ordering of the family dinner. With tact
and kindness, much may be done in this way.
We will now consider the sanitary arrangement of
a home amongst the poor, and, in order that our
remarks may apply to all, I will suppose that the
visitor is desirous of instructing the very poorest how to
live with health in a single room. The remarks that
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apply to this will, of course, be equally useful for those
who have two or three rooms.
There can be no doubt those who have to live in one
room are at a great disadvantage ; for it is far easier to
preserve the health of a family in two rooms than in
one ; in four than in two; and in a small house than in
four rooms. Forthe four to six shillings a week which
are paid for a single room in any great city, one can in

small towns get a whole cottage and garden; but, un

fortunately, men must live near their work. Garden
cities are an attempt to meet this difficulty.
But though it is harder to live healthily in one room
than in more, it is of far greater importance to those
who have to do so than to those who can afford to live
in a whole house. Their health is their only fortune,
and one they cannot aflord to lose. A rich man can
pay a doctor’s bill and take a change to the seaside if
he or his family be ill, but they cannot.
To live healthily anywhere, besides food we must
have pure air, pure water, sufficient warmth, and cleanli

ness. Let us consider these points in reference to these
unfortunate one-room dwellers. The following is the
best advice you can give :
If the man is fortunate enough to afford a flat in a
model dwelling, he should, if he is young and active,
and able to climb the stairs, choose the highest one, as

having the best and purest air. If he has two rooms,
he should choose the larger of the two for the bedroom,
and the smaller for the sitting-room, as he spends more
time in the bedroom than in the other room, and it is
all the more important that this room should not be
overcrowded.
If he has but one room, remember this, that in order
to have the best ventilation, the smallest amount of
space necessary for each person is 5 feet square of
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flooring, providing the room he 10 feet high ; or 6 feet

square if it be 8 feet 6 inches high. Thus a room 10
feet square might contain husband and wife and two
children. This is

,

however, the closest packing that is

advisable, and he will have much better health if he
allows 6 feet square in a room 10 feet high and 7 feet

square in an 8 feet 6 inch room. The extra 6d. or 3d.
rent for the larger room will be saved in health as well
as in comfort.
In taking a room in an ordinary tenement-house, he
should, if possible, choose one on the first or second
floor front; or, if he cannot afford this, let him choose
the second-floor back, rather than the first floor, as

being further removed from the closet.

Respecting underground bedrooms, he should know
that “ the penalty on the landlord for letting or suffering
to be occupied any vault, cellar, or underground room

occupied as a separate tenement in which any person
passes the night is £1 per day or less, after warning.”
Point out to the man that in taking the room he
should particularly notice if there is any nuisance in the
house for which the landlord is liable, in which is in
cluded “any state of the premises injurious to health,
any w.c. in a foul state or injurious to health, any
accumulation (ashpit, &c.) injurious to health, or any
of the rooms so overcrowded as to be injurious .to
health.” If there be any such, he ought to give notice
to the inspector of nuisances at the town-hall or vestry
hall, and the room will be cleaned or repaired, the w.c.
cleaned or renewed,the filth removed, and the nuisances
taken away by the landlord, wit/tout a penny of expense
to himself.
If there are bad smells, and the drains are out of
order, or any typhoid fever about, he should at once let

the sanitary officer know, and he will attend to the matter.
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He ought to see particularly that the cistern he gets
his water from is clean, and in good order, and that the

overflow pipe from it (and from his sink, if he has one)
does not run into the drain, but into the open air. He
has a right to insist on the water being pure as well as

the air. It is far better not to have a waste sink-pipe at
all than to have one that runs into the drain, however

well it may be trapped. Such sinks are a common
source of blood-poisoning by sewer-gas.
We will now suppose that the man has got a clean,
light room, not less than 12 feet square, in which he and
his wife and two children are to live (of course, if there
are no children, a smaller one will do, and if there are
more a larger one is needed). The next thing, then, is
to furnish and, as far as it is in his power, to decorate it.
It is best to use two colours in distempering the walls
say a dark brown below, a light blue, yellow, or pink
above. He can do this himself at a very small cost.
Then a pattern may be cut out of a piece of stiff brown
paper for a dado or border (you can show him how), and
this gives a finish to the room if painted on in a dark
colour about four feet from the floor, just where the
darker shade of the wash below joins the lighter one
above; the colour should match or contrast with the
darker wash. This method is cheap, and also durable,
if the wash is mixed so as not to come off on the clothes
when it is dry; any plasterer will tell him how. The
ceiling should be whitewashed. All old paper, of course,
should be stripped off the walls first, even if they are
going to be papered again. If it is decided to do this,
instead of having colour wash, he ought to try and get
a glazed paper that will stand wiping with a damp
cloth—glazed colour or enamel paint still better. The
cost of either of these is very moderate. Wall-paper
(unglazed) can be had at a farthing or a halfpenny
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yard. If unglazed paper is used the walls must be
swept down regularly, instead of wiped, for it is
astonishing how much dirt settles on them. Any very
bright colours, especially green, should be avoided, for
fear of poisonous materials, though the paper should be
light and pretty.
Now about the floor. A capital plan, in the first
place, to preserve health and keep out the dirt, after
first stopping up all the rat and mice holes by the fire
and in the wainscoting with plaster and powdered glass,
and seeing that all rotten bits in the floor are replaced
with sound wood, is to caulk up all the seams between
the boards with oakum carefully. Oakum is old tarred

rope, which can probably be got for little or nothing.
It should be stuffed tightly in with a blunt knife, so as
to fill up all the cracks level with the wood, that no dirt
may ever get into them. These little points are most

important, as when there is only one room no dirt must
be allowed to lodge in any place that can be got at.
If the boards are at all sound and smooth, the best
plan is to rub turpentine and beeswax well into them ;
or to size, stain, and varnish them, which is a little more

expensive. If he does this, he will save the constant
scrubbing of the boards, with the damp rising all up the
children’s legs, as well as all the hard work on the wife,

who will only have to wipe them with a damp cloth to
keep them clean.
If a bit of oilcloth can be afi"orded, get a square that
will just reach to the edge of the bed, not under it

,

and

another strip to the door to save the polished boards.

On no account let them put down old bits of carpet,
which are simply receptacles for dirt.
You can have no idea of the value to the poor of
making them attend to these simple matters first, before

occupying their room.
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Now what about furniture? Well, if it can be got
good and second-hand it is best ; only it must be clean
and free from insects. Strong chairs costing no more
than four shillings and sixpence each, new, in the
country (arm-chair, six shillings and sixpence) are
known to have lasted forty years, but it is not easy to
get London-made goods that will wear so well. Let
them do with as little furniture as they can, for every
bit of furniture takes away so much air-space from the
room.

They must have a bedstead. Never let them sleep
on the floor, however poor they may be. Let them sell
the bedding rather than the bedstead. An iron bedstead
is the most suitable (not a wooden one), and the iron
laths should be covered with a piece of canvas rather
than with oilcloth, as it lets the air through. Then they
want a good mattress (no bed) of hair, fibre, or even
straw, but not of woollen flocks, which harbour too
much dirt. If possible, let them get a wire-spring
mattress or one of wood laths that also spring. The
cost is moderate. They are very comfortable, healthy,
and clean, but require a thin second mattress over them.
There should be no hangings round the bed: they
collect dirt; or, if they are liked for the sake of
appearance, let them be of washing-chintz that can be
kept clean.

A coloured counterpane or a striped Austrian blanket
makes the best bed-covering. If they cannot afford a
pair of good blankets underneath, let them have one,
and instead of another let them paste together sheets of
brown paper, perforated for ventilation, till they equal a
blanket in size, and they will find that it will keep them
wonderfully warm. The sheets should be of soft twilled
unbleached cotton, which is cheap and warm and
d1.1ral.>1¢=

'
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The bed, if possible, should not stand with its side
against the wall, but out into the room with its head

against the wall. Before you leave it
,

give them a word
about making it. A moment’s reflection will show that
the bedclothes we sleep in for hours must be thoroughly
well aired ; therefore, let the wife throw all the clothes
down on the foot of the bed in the morning, open wide
the window, and let them be aired well for at least an
hour before remaking the bed for the day. Let them
wash themselves and the children at night rather than
in the morning, so as to leave the day’s dirt in the tub
rather than between the sheets. But you must finish
furnishing the room before you talk of washing.
If they can afford it

,
a couch or old sofa is of great

use, and can be turned into a nice children’s bed at

night. They will want, besides, a good chest of drawers,

a strong deal table with a washing top that will do to
cook on ; the legs can easily be stained and varnished,
and then, with a small table-cover to slip on, it will look
quite smart. If possible, the washstand should be one
with a hinged lid that can be put down during the day,
and serve as a second table. They must have one or
two cupboards either ready fixed (clean and without

holes) or bought to fit any recess near the fire. You
have now nearly finished. The fire-grate should, if

possible, have a fire-brick at the back to throw the heat
into the room, instead of being made of iron to absorb
it. And then when they have three shillings to spare
they can invest it in an “economiser

” that will save the
coal bill wonderfully. It is simply a piece of sheet-iron
made to hook on the bottom of the grate, and fill up
all the space down to the hearthstone; so that no air
can enter through the bottom bars, but all must come
into the fire through the front bars. This saves coal by
making less draught. The ashes, too, make no mess,



HEALTH IN POOR HOMES 329

falling behind -it, and they need only clear them away
once a week, as they are not unwholesome, and keep the

grate warm. Of course, they should sift them well with
a little wire cinder-sifter, and burn all the cinders.
Another plan for making a slow fire is to slip a bit of
sheet iron, or even cardboard, in the bottom of the
grate so as to block up the bottom bars. Another is to
fill the grate with fresh coal, then put the paper on the
top, sticks, and a few cinders, and light it

,

and it will
slowly burn downwards, and last a long time. The
blocks made of coal-dust and tar, and sold for a
half-penny, are a cheap, healthy, and slow-burning fuel.
With reference to the decoration of the room:
encourage them to have as many pictures as they can
afford, but all in frames which can be washed; and if

they have any texts or mottoes up, let them be varnished
over ; and let none be hung too high to be easily wiped
with a damp cloth. Remind them that a damp cloth is

the best duster. With a damp cloth the walls can be
wiped (if of glazed paper), the pictures, the furniture,
the floor, and the square of oilcloth, which, by the way,
should be strong and thin, and is much better than
carpet in a single room. If this is too cold for the feet
in winter, a strip of clean drugget can be laid over it.
The oilcloth should not be nailed down. If it can be
afforded, let them put a pole, with a pair of glazed chintz
curtains, which are easily kept clean and look cheerful,
across the window. It is not necessary for health, but

it improves the appearance of the room. The best
blind by far is a venetian; the next best is a green
holland one. Outside the window let them have a

flower-box, and look after it well. All through the
summer, with the window open, the sweet smell of the
flowers will be wafted in.
Two more very useful articles of furniture that are
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hardly ever seen in London are worth getting. They
will complete the general furnishing. One is a folding
screen. They can make one, or buy one for a few
shillings plain, and let the children paste pictures on it.
This screen can be put round the washstand, and thus
make a separate room for them to wash in. It can be
placed round the fire, and hung over with clothes, as a
clothes horse; it can keep all draughts off the children
while they are being washed. In very close days it can
be put near the door, and the door set wide open with
out making the room public. In short, it has many
uses; therefore, if possible, let them get one.

- r Ceding 6 feet

The other contrivance is a frame of wood, four feet
square, and hung near the fireplace, a foot from the

ceiling, by its four corners to four long hooks. This
frame has a piece of thin cord stretched from side to
side every six inches, and forms the best and most
convenient place for drying and airing clothes they can

possibly have. It is overhead, out of the way, and yet
just within reach. It costs little, and is of great use,
especially if the wife has to wash at home.
As regards the larder: the dry stores—sugar, tea,
flour, &c—should be kept in one of the cupboards by the
fire, or on a shelf above them ; but the meat, and milk,

and fish, &c., should, if it can possibly be afforded, be
>
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kept in a small lock-up safe just outside the door, if it
is a respectable house, or hanging outside the window,
fixed as high as can be reached, and not inside the room
at all.
And now that you have seen the room properly
furnished, a few general remarks may be added.
The light ought never to be gas. Gas takes as much
air to keep it alight as five men can breathe, besides
being expensive. The best and cheapest light is a
safely lamp.
If they cannot cook in their fireplace, and the wife is
always grumbling, they must buy a small American
cooking-stove that will stand just in front of the fire
place, burn any sort of slack coal, and cook capital
little dinners. Then, again, if they have saved up a
little, let them buy a Rippingille oil-stove for summer
cooking, and save all firing. These delightful little oil
stoves will cook away on a chest of drawers, or on a
shelf just outside the door, a nice little dinner with
about a pennyworth of oil, heat an iron on washing
days, and boil water, and are the handiest things in the
world. Only mind they get Rippingille’s.
A fiat-topped kitchen fender is useful, and makes a
seat for the children in winter, and a stand for dishes,
&c., during cooking.
Now just a word about pure air, pure water, and
cleanliness, and then you will have given all the advice
possible to our “ one-room ” friends.
Your nose is your own sanitary inspector, therefore
use it. When you go in observe if there be any un
pleasant smell, or if the room be stuffy. If so, open the
window more. The top of the window should be kept
open, and then, if they have a venetian blind, keep this
let down six inches, with the woods turned so as to
direct the air upwards as it enters, and they will feel no
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draught; or, if they have not got one, let them nail a
board across the window-frame, in the same way as one
of the laths of the blind, slanting outwards and upwards,
so as to serve the same purpose. With this they need
not fear getting cold by having the window open at the

top at night.
The room should never smell stuffy. If they want to
be thoroughly refreshed by their sleep, and kept in
health, let them keep the window open, as we have
said, a little all night. It is true—very true—that night
air is dreadfully injurious, but then it is the night air of
the bedroom that is meant, not the air out of doors.
Some air at night must surely be breathed, and what
air is there at night but night air?
Let them keep the window, therefore, always a little
open at the top, and widely open at the bottom as well
whenever they can.
Teach them to keep the window-panes always bright
and clean; and it is to be hoped they have chosen a
room into which the sun shines. This is most impor
tant for health, and it is not too late to mention it again
now. Children, as well as window-plants, want the sun to
make them grow-besides which, sunlight destroys count
less numbers of those germs of disease that are always
floating about in the air. Let them pay sixpence a week
more rent if necessary to get the sunny side of the street.
The next thing is how they are to get pure water.
Well, unless they are fortunate enough to have a tap
right on to the main, they have to get it out of a cistern.
They must see themselves that the overflow pipe of this
cistern discharges into the open air over a trap, and not
direct into the drain, or they will probably get blood
poisoning some time or other. The cistern must have a
cover, and should be emptied and well cleaned every
three months.
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The water they drink should be kept in a covered
vessel in the room, and should never be used after

standing all night, as it absorbs all sorts of im
purities. Boiling the water first is

, of course, still safer,
and in the form of cold weak tea is quite palatable.
Without general cleanliness the trouble and expense
with the room and furniture will be in vain. Every
alternate morning, therefore, the piece of oilcloth should
be wiped over with a damp cloth, while the boards

should be wiped all over with the same, together with
the walls as high as the dado, if they will stand damp,

if not, with a dry cloth. On the other mornings the
floor and carpet should be merely swept. All fluff and
dust will be burnt in the fire. Once a week all the walls
should be brushed down, and everything that will bear

it scrubbed with Sapolio or some such soap.
Nothing less than this will keep the place clean, and

it is infinitely better than only having a scrubbing-day
once a fortnight. The health and sweetness of the
room will be greatly increased if they keep a bottle of
Sanitas in the house, and on the alternate days put a
little in the water when they damp the cloth.
Bear in mind that from the bodies of four people, in
the course of a year nearly 36 lbs. of dead animal
material comes either from the breath or skin, and all

this falls about the room, and that is the reason why
the furniture must constantly be wiped, and the picture
frames, and the tops of the cupboards, doors, and
window-frames, with a damp cloth, as the dust that
settles when a family live in one room is far, far more

injurious than that in an ordinary house. If they
possibly can do their washing out of the room, it is a

great advantage. If not, it should be done as early in
the week as possible.

All the dirt and kitchen refuse should be burnt in the
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fire, or, if too damp-—if there be cabbage-stalks, for
instance—they should be thrown in under the grate till
dry, and then burnt. If a stock-pot of earthenware is
kept on the hob, not only bones and bits of meat, other
wise wasted, can be thrown into it

,

but cabbage-stalks
and other bits of fresh vegetable, and a capital nourish
ing soup got without expense. They should never be
put in the dustbin or ashpit.
They should hang the wearing apparel up as much as
possible on hooks and pegs, with a cover over it to keep
the dust off, instead of packing it away in drawers, so
as to get well purified.
Everything about the fire-grate should be kept well
blackened, whitened, and cleaned. Nothing makes a

room look better than a bright, clean hearth, and the
“economiser” is a great blessing. Of course, whenever

a very brisk fire is wanted, it can be unhooked for a

time. Perhaps now I have said enough to show what
can be done even in such a limited sphere as one room,
and thus enabled those who have comfortable sanitary
homes in perfect order to give a few hints to those who
have to struggle against long odds to make their one or
two rooms habitable and healthy.
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A

Absorption of skin, 31
Accidents, first aid in, 285
Accidents in the home, 285-302
Acne, 34
Acne Rosacea, 34
Actions, reflex, 113
Aérial sewerage, 193
Age, cause of disease, 165
Air cells, 104
Air, circulation of, 194
Air, dirt in, 193
Air, impurities in, 179
Air in Highlands, 195
Air in houses, 195
Air in room, 197
Air in the home, 177-191
Air, poisonous, 195
Air, pure, 193
Air, what it is

,

177

Alcohol, 221
Alcohol and brain, I22
Alcohol, cause of disease, 167
Alimentary canal, 75
Amateur nurse, 270
Amount of air breathed, 108
Anatomical proportions, 17
Animal and vegetable life, 7

Anti calcaire, 208
Apoplexy, 300
Arsenic in the home, 305
Arsenic poisoning, symptoms of,

306

Arresting haammorhage, 288
Arteries, 91
Artificial light, 251
Artificial reflexes, 123
Atmosphere, 177

B
Babies, fresh air for, 233
Babies and Mrs. Meredith, 224
Bad air cause of disease, 166
Bad and good water, 207
Bad dress, sins of, 264
Baldness, 30
Bathing infants, 225
Baths for sick, 279
Baths in bed, 279

_

Beauty of human figure, 17
Bedclothes, 269
Bedrooms, underground, 324
Bed table, 269
Beef-tea, 277
Beverages, 221

Bilious temperament, 155
Birth, 4

Black eyes, 298
Blood, corpuscles of, 90
Blood, construction of, 89
Bleeding from nose, 288
Boas, 262

Bottles, infants‘, 227
Body cells, 40
Body, construction of, 15, 42

337
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Body, government of, 38
Body, force of, 52
Body, heat of, 98
Body, soul, and spirit, 119
Body, symmetry of, 19
Body-warmers and flesh-formers,
213
Bones, 53
Bones, disease of, 54
Bones, number of, 58
Bones of arm, 59
Bones of ear, 143
Bones of leg, 61
Boots, 266

Brain, I16
Brain and alcohol, 122
Brain coverings, 117
Brain, three parts, 121
Bread, 217
Breath of life, 1o1-110
Breathing of skin, 26
Breathing, varieties, 107
Bridge of Mirza, 162
Bronchitis kettle, 280
Bruises, 289
Brushing the hair, 29
Building of children, 223
Bunions, 36
Burns, 296
Butter and cheese, 215

C

Candles, 252
Capillaries, 94
Canals, semicircular, 145
Carbon as food, 211
Carbonic acid gas, 179
Carbonic acid in air, 179, 303
Carbonic oxide, 181
Care of face, 32
Care of hands and feet, 35
Care of infants, 225
Care of patient, 273
Care of teeth, 46

Cartilage, 62
Carving, 76
Causes of consumption, 311
Cells of body, 40
Changing sheets, 275
Cheap food for poor, 321
Cheese and butter, 215
Chest, contents of, 49
Chicken-pox, 316
Chilblains, 36
Childhood in the home, 237-247
Children, building of, 223
Children's baths, 237
Children, clothing of, 240
Children’s diseases, 247
Children, ears of, 242
Children, exercises of, 244
Children, eyes of, 242
Children, food for, 238
Children, growth of, 239
Children's gymnastics, 246
Children, hair of, 244
Children, meals of, 259
Children's medicines, 247
Children, shoes of, 244
Children, height and weight of,

238

Chimney and ventilation, 199
Cholera, 313
Churches and chapels, 198
Ciliated epithelium, 104
Circular training, 224
Circulation of air, 194
Circulation, system of, 88
Cleanliness, 225
Cleanliness in children, 237
Cleanliness in one room, 332
Cleanliness cause of health, _174
Cleanliness of patient, 275
Climate cause of disease, 165
Clinical thermometer, 280
Clothing, 255
Clothing of children, 240
Clothing of infants, 232
Clothing, porosity of, 258
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Coal fires, 254
Colour, 248
Colour of skin, 24
Combinations, 263
Comfort of patient, 273
Complexion, 33
Composition of air, I77
Compression in dress, 264
Condensed milk, 229
Conduction of heat, 257
Conjunctiva, 131
Construction of blood, 89
Construction of body, I5, 42
Construction of face, 14
Construction of heart, 93
Construction of legs, 18
Consumption, 311
Convalescence, 173
Cookery for the poor, 321
Cooking, 76
Cooking in one room, 331
Cords, vocal, I49
Cornea, 130
Corns, 36
Corpuscles of blood, 90
Corset, 264
Coverings of brain, 117
Curative symptoms, 170

D

Damp in the house, 307
Dandruff, 30
Danger of farinaceous food, 231
Dangers of lymphatic tempera
ment, 158
Dangers of milk, 228
Dangers of nervous temperament,

158

Dangers of sanguine tempera
ment, 157
Death, 6
Death-rate, 162
Deaths, number of needless, 162
Decay, 5

Decay and repair, 4
Decoration of one room, 325
Decorations, poisonous, 305
Depression in dress, 264
Development, 5
Diagnosis of fractures, 293
Diaphragm, 10o
Diet and complexion, 33
Digestion in the mouth, 78
Digestion in stomach, 82
Digestion of fat, 85
Digestion, time for, 83
Digestion, what it is, 76
Diphtheria, 315
Dirt in air, 193
Dirt in rooms, 304
Disadvantages of wool, 259
Disease, alcohol cause of, 167
Disease, functional and organic,

164
Disease of bones, 54
Disease, preparatory cause of, 164
Diseases of hair, 30
Diseases of life, 161-174
Diseases of skin, 34
Disease, symptoms of, 168

Diseases, exciting cause of, 171
Disease, remedies of, 171
Disease, what is it ? 103
Disinfection of rooms, 283
Dislocation, 295
Disorders of infancy, 234
Door and ventilation, 201
Drains in the house, 307
Drain, what it is, 308
Dress in one room, 325
Dress materials, 256
Dress of ladies, 262
Dress of men, 261
Dress of nurse, 271
Drink, cause of disease, 167
Drinking-cisterns, 309
Drinking-waters, 209
Drowning, 301
Drugs, I72
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Drum of ear, 142
Dual government of body, 38
Duodenum, 83
Dustbin, 304

E
Ear, I40
Ear, bones of, 143
Ears of children, 243
Economiser, value of, 328
Eggs, 215
Electric light, 253
Endernics, 310
Environment, value of, 164
Epidemic diarrhoea, 316
Epidemics, 310
Epidermis, structure of, 22

Epiglottis, 49
Evaporation, 257
Evil of hard water, 32
Exercise, a law of health, 174
Exciting cause of disease, 171
Exercise for infants, 234
Experiment on sparrows, 196
Expiration, 107
Expired air, 109
Expression of face, 14
Extinct central eye, 138
Extravagance of the poor, 320
Eye, 128
Eyeball, 129
Eye, extinct, central, 138
Eye, muscles of, 129
Eyes of children, 242
Eyes of fish, 147

F
Face, care of, 33
Face, construction of, 14
Face, expression of, 12

Face, how to wash it
,

33

Fainting, 301
Fat, 20
Fat and starches, 213
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Fat, digestion of, 85
Feet and hands, 36
Fire in sick-room, 298
First aid in accidents, 285
First aid in dislocation, 296
First aid in fractures, 294
First stage of life, 8

Fish, 216
Fits, 298
Five essentials of life, 4

Five signs of life, 12
Flannel as underwear, 260
Flesh-formers and body-warrners,

213

Folding screen for poor, 330
Fomentations, 278
Food after six months, 231
Food and infants, 226
Food for children, 220, 238
Food in sickness, 220
Food in the home, 211, 222
Food of life, 75-87
Food, varieties of, 77, 211
Force of body, 52
Force of life, 111-127
Fractures, 293
Fractures, diagnosis of, 293
Fractures, first aid, 295
Freckles, 35
Fresh air for babies, 233
Functional disease, 164
Functional symptoms, 169
Furniture of one room, 327
Furniture of sick-room, 268

G

Games for children, 246
Gas, 251
Gases in air, 178
German measles, 316
Germs, 182

Germs and Metschnikoff, 187
Germs, how they kill, 186
Germs, how to fight them, 189
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Germs, qualities of, 185
Germs, size of, 183
Girls’ corsets, 242
Gland diseases, 313
Glands, lymphatic, 99
Good air, law of health, 174
Good and bad water, 207
Good food, law of health, 174
Good nurse, points of, 270
Government of body, 38
Grates, 254
Greasy faces, 35
Green vegetables, 218
Growth, 5
Growth of children, 239
Gymnastics for children, 246

H

Hair, 27
Hair, diseases of, 30
Hair of children, 242-244
Hair, washing and brushing, 29
Hands and feet, 35
Hard and soft water, 208
Hard water, evil of, 32
Heart, convolutions of, 93
Heart, work of, 40
Heat of body, 97
Health in one room, 323
Health in poor house, 319-334
Health, laws of, 173
Health, not an object, 10
Height and weight of children,

238

Heredity, cause of disease, 165
Hip joints, ()6
History of germs, 184
Home, air in, 177-191
Home, childhood in, 237-247
Home, food in, 211
Home, infancy in, 223-236
Home, infection in, 311-318
Homes, in poor, 319-334

Home, sanitation in, 301
Home, warmth and light in, 248
256
Home, water in, 204-210
House, air in, 195
House, damp in, 307
House, drains in, 307
How germs kill, 186
How to help poor, 319
How to wash face, 33
Human figure, beauty of, 17
Human food, varieties of, 211
Human geography, 33
Humanised milk, 229
Hydrogen as food, 21 1

I

1gnorance of poor, 320
1mpurities of air, 179
Infancy in the home, 223-236
1nfants and bottles, 225
1nfants and food, 226
Infants’ bottles, 227
Infants, care of, 225
1nfants, clothing of, 232
Infants, disorders of, 234
Infants, exercise of, 234
Infants, sleep of, 234
Infants, time for feeding, 230
1nfants, weaning, 230
Infection in the home, 311-318
Infection, school law as to, 318
1nfectious diseases, 189, 281

Infectious sick nursing, 281
Influenza, 316
1nner man, the, 37-53
Insensibility, 300
1nspired air, 109
Internal ear, 142
1nvoluntary muscles, 73
Iris, 132
1solation of sick-room, 281
Isolation in infection, 318
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J
Joints, varieties of, 65
Journey of life, 3-11

K
Kate Greenaway bonnets, 262
Knickerbockers, 263

L
Ladies’ dress, 262
Lady, or scales, 52
Lamps, 252
Larder for poor, 330
Larynx, 149
Laws of health, 173
Length of life, 161
Legs, construction of, 18
Lens, 132
Life, animal and vegetable, 7
Life, five essentials of, 4
Life, five signs of, 12
Life, food of, 75-87
Life, force of, 111
Life in one room, 323
Life, journey of, 3-11
Life, length of, 161
Life, light of, 128-139
Life, machinery of, 53-74
Life, pulse of, 88-100
Life, sounds of, 140-152
Life, stages of, 8
Life, what is it ? 6
Light, 136, 248
Light, artificial, 251
Light in one room, 330
Light of life, 128-139
Light, therapeutic value of, 249
Light and warmth in the home,
248-266
Liver, 86
Lotions for hair, 31
Low dresses, 263
Lungs, 101
Lupus, 34

Luxury and health, 305
Lymphatics, 98
Lymphatic glands, 99
Lymphatic temperament, 154
Lymphatic temperament, dangers
of, 158

M

Machinery of life, 53-74
Malaria, 313
Malted food, 229
Man, as a machine, 37
Man, the inner, 37-53
Man, the outer, 12-36
Manners of nurse, 271
Materials for dress, 256
Materials of repair, 51
Meals, 219
Meals for children, 239
Measles, 316
Meat, 216

Medicines for children, 247
Medulla, 126
Men’s dress, 261
Mental symptoms, 169
Meredith, Mrs., and babies, 224
Metschnikoff and germs, 187
Milk, 214
Milk, humanised, 229
Molluscum, 34
Mother's milk, value of, 226
Motor symptoms, 169
Mouth, bleeding from, 288
Mouth, digestion in, 78
Mouth, the, 44
Muscle, properties of, 71
Muscle, structure of, 69
Muscles, 68

Muscles, involuntary, 73
Muscles of eye, 129

N
Nails, 31
Nerves, 11 I



INDEX 343

Nerves of special sense, 114
Nitrogen as food, 211
Noiseless fire-irons, 268
Nose, breathing through, 107
Nose, bleeding from, 288
Nourishment of body, 94
Nuisances, 324
Number of bones, 58
Number of germs, 183
Number of needless deaths, I62
Nurse, amateur, 270
Nurse, dress of, 271
Nursing in the home, 267-284

0
Object of ventilation, 192
Objective symptoms, 169
One room, cleanliness of, 332
One room, decoration of, 325
One room, furniture of, 327
One room, ventilation of, 324
Oppression in dress, 264
Organic and functional disease,

164

Organic particles in air, 181
Outer man, the, 12-36
Oxygen as food, 211
Oxygen in air, 303

P
Pain, value of, 112
Pancreas, 84
Pandemics, 311
Papillae of tongue, 47
Parents, 223
Patient, care of, 273
Patient, how to keep clean, 275
Plan of work, 3
Pleura, 103
Points of good nurse, 270
Poisoning, 297
Poisoned wounds, 292
Poisoning by air, 195
Poisonous decorations, 305

Poor, cheap food for, 321
Poor, cookery for, 321
Poor, extravagance of, 319
Poor homes, health in, 319-334
Poor homes, sanitation for, 322
Poor, how to help, 319
Poor, ignorance of, 320
Poor, soup for, 322
Pores of skin, 25
Porosity of clothing, 258
Poultices, 277
Perfect dress, 255
Phenomenal symptoms, 169
Premature death, 9
Preparatory cause of disease, 104
Pressure in haamorrhage, 286
Preventable sickness, 267;
Proper clothing, law of health,

I74
Properties of muscle, 71
Protoplasm, 40
Public sanitation, value of, I63
Pulse of life, 88-100
Pure air, 193

Q

Qualities of germs, 185

R

Rainfall, 205
Rain water, 205
Rate of growth, 9
Reflex actions, 113
Remedies of disease, 171
Repair and decay, 4
Respiration, 106
Retina, 134
Ringworm, 30
Romance of skin, 23
Room, air in, 197
Room, disinfection of, 283
Room, isolation of, 283
Room, life in one, 323
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S
Saliva, 78
Sandwich at Rugby, 77
Sanguine temperament, 154
Sanguine temperament, dangers
of, I57
Sanitation for poor homes, 322
Sanitation in the home, 303-310
Scalds, 297
Scales, 50
Scarlet fever, 316
School law as to infection, 318
Second stage of growth, 9
Semicircular canals, 145
Sensation and touch, 27
Sensory symptoms, 168
Sewage, aerial, 193
Sewer gas, 181, 309
Sex, 165
Shapes of cells, 43
Shape of waist, 17
Sheets, how to change, 276
Shoes of children, 244
Shoulder joint, 67
Sickness, food in, 220
Sick-nursing, infectious, 281

Sick-bed, 267
Sick-room, 267
Sick-room, furniture of, 268
Sick-room, ventilation of, 270
Sick-room, visitors in, 272
Sins of dress, 264
Six months, food after, 231
Size of sick-bed, 268
Skin, 22
Skin, absorption of, 31
Skin, colour of, 24
Skin, diseases of, 34
Skin of water, 205
Sleep, 125
Sleep for children, 246
Sleep for infants, 234
Smallpox, 314
Soft and hard water, 208
Soil, sower, and seed, 190

Solution and digestion, 75
Sound, 150
Sound, waves of, 147
Sounds of life, 140, 152
Soup, 219
Soup for the poor, 322
Sparrows, experiment on, 196
Special hzemorrhage, 287
Speech, I51
Spine, 58
Spirit, soul, and body, 119
Sponging, 279
Spores, 184
Sprains, 296
Springs and wells, 207
Stages of life, 8
Starch changed into sugar, 79
Starches and fats, 213
Stimulants for sick, 280
Stockings, 266
Stomach, 80

Stomach, bleeding from, 288
Stomach, digestion in, 82
Stoves, 254
Stereoscopic vision, I30
Structure of bones, 56
Structure of epidermis, 22
Structure of hair, 28
Structure of muscles, 69
Sugar, 219
Sugar, starch changed into, 79
Sunlight, 250
Suppuration, 291
Swallowing, 80
Symmetry of body,:19
Sympathetic system, 115
Symptoms of arsenic poisoning,

306
Symptoms of disease, 168
System of circulation, 88

T
Table for bed, 269
Tales of tadpoles, 184
Teeth, the, 44
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Teeth of children, 243
Teething, 235
Temperament, varieties, 153
Therapeutic value of light, 249
Three parts of brain, 121
Thermometer for sick, 280
Third stage of life, 10
Time for digestion, 83
Times for feeding infants, 23o_
Tobin's tubes, 199
Toothache, 47
Tongue, 47
Touch and sensation, 27
Trained observation, 274
Training, circular, 224
Treatment of drowning, 301
Treatment of fits, 299
Treatment of fracture, 293
Treatment of poisoning, 298
Treatment of scalds, 297
Treatment of sprains, 296
Treatment of wounds, 291
Tripod of life, 51
Typhoid fever, 315

U

Underground bedrooms, 324
Upland surface water, 206
Uvula, 49

V

Vaccination, 236
Value of economiser, 328
Value of environment, 164
Value of germs, 183

-

Value of mother's milk, 226
Value of public sanitation, 163
Value of warm clothes, 260
Value of wool, 259
Varieties of breathing, 107
Varieties of food, 77
Varieties of human food, 211
Varieties of joints, 65
Varieties of nerves, 112

Vegetables, 218
Vegetable and animal life, 7
Vegetarianism, 213
Veils, 262
Veins, 88, 92
Ventilation, 192-203
Ventilation and chimney, 199
Ventilation and the poor, 198
Ventilation of one room, 324
Ventilation of sick-room, 27o
Villi, 84
Vision, stereoscopic, 130
Visitors in sick-room, 272
Vocal cords, 149

W
Waist, shape of, 17
Warm air, value of, 260
Washing the hair, 29
Water, bad and good, 207
Water for drinking, 209
Water in air, 178
“later in the ho1ne, 204-210
Water pipes, 308
Water, skin of, 205
\Vater, soft and hard, 208
Water, what it is, 204
Waves of sound, 147
Weaning infants, 230
Weight and height of children, 238
\Veight of air, 179
Weight of brain, 118
Wells and springs, 207
\Vhat is life P 6
What is disease P 163
Window, value of, 199
Windpipe, 103
1 \Vool, disadvantages of, 259
Wool, value of, 250
Work, plan of, 3
Work of ventilation, 199
Wounds, 290
Wounds, healing of, 290
Wounds, poisoned, 292
Wounds, treatment of, 291
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