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DOMESTIC ECONOMY.

INTRODUCTORY.

A HEALTHY AND A HAPPY HOME.

It was formerly thought that illness and disease
were the gifts of the Supreme Being and that to
try to remove them would be impions as well as
useless. Plagues, fevers, and other disorders were
considered as judgments, and beyond the power of
human knowledge to explain, or haman skill to pre-
vent, while even an attempt at either would be consi-
dered an act of daring impiety. All this, however
has been changed. Men have dared to investigate,
the causes and origin of disease and have discovered
the means of curing many of the ailments that
disturb the happiness of life, and going farther still,
have found out that they have the power by observ-
ing certain conditions to prevent those ailments,
and to secure the preservation of health. ~

Without Health, there cannot be happiness, ill-
ness causes suffering not only to the individual
but to those around him; we ought then to know
those conditions and to observe them, if we would
have a healthy and a happy home.



4 THE FUNCTIONS OF LIFE.

organs of the body, such as Breathing or Respira-
tion, Circulation of the Blood, Digestion of Food,
Sensation, namely seeing, hearing, smelling, tast-
ing and touch, Muscular Motmn, and the getting
rid of waste matter.

We ought to know something of this, lest in
ourignorance we might interfere with or hinder the
proper performance of those functions. When we
consider that on their proper performance our very
life depends, we cannot help seeing how important
it is that we should have some knowledge of the
matter. Recognizing this necessity Miss Nightin-
gale remarks how extraordinary it is, ¢ that whereas
what we might call the coxcombries of education,
for example, the elements of astronomy, are taught
to school-girls, neither mothers of families of any
class, nor school mistresses of any class, nor nurses
of children, nor nurses in hospitals are taught any-
thing about those laws which God has assigned to
the relations of our bodies with the world in which
He has put them ; in other words, the laws which
make these bodies, in which He has put our minds,
healthy or unhealthy organs of those minds are all
but unlearned. Not but that these laws, the laws of
life, are in a certain measure understood, but not
even mothers think it worth their while to study
them; to study how to give their children healthy
existences ; they call it medical or physiological
knowledge only fit for doctors.” The knowledge
that we need is nof medical knowledge, which
teaches the way to cure diseases, but that which
teaches the way to prevent diseases, or to keep the
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body in health : we want to know as much of the
science of physiology as will show “how in the
natural condition of things the healthy frame
performs its labours.”

Frame or structure of the body.—The frame-
work of the body is made of the hard substance
called bone, this is covered by soft flesh and over-
laid by the skin. The bone frame-work is called
the skeleton, and the flesh is spoken of generally as
muscle ; the muscles are joined by cords or bands
called tendons; the whole body is supported by a
strong bony pillar called the vertebre or back-bone.

The Trunk is a kind of box containing the vital
organs or viscera as they are called; it consists
of two chambers, separated from each other by a
fleshy membraneous partition called the diaphragm;
the upper chamber is called the Thoraz or QOhest,
and the lower one the Abdomen.

Structure of the Chest.—The chest is strength-
ened by walls which are, in part, firm and hard
made of either bone, or of a gristly substance, called
cartilage, which is not 'so hard as bone, but much
harder and firmer than muscle. These walls are
the ribs, which are long slender bones, fastened
to the back bone behind, and in front to a firm
part called the sternwm, or chest bone, which is
however, not all bone, but partly cartilage, the
gristly substance just mentioned.

The Abdomen.—The lower part of the trunk
called the Abdomen has not got any bony support
except the back-bone, the sides and front being
«formed of muscle only, and covered with skin.
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The vertebrae ig a chain of small bones, held
together by ligaments in such a way that they
may be moved upon each other ; they are piled in
the form of a column.

The Skull.—On the summit of this column is
fixed the Skull, so joined that it may be turned
round every way, and up and down.

The Ribs.—At the upper part of the back-bone,
those long slender bones are attached which curv-
ing round meet in front in the sternum, and form
the walls of the upper chamber of the trunk, or the
Thoraz.

The Limbs.—The upper limbs or arms are at-
tached to the body by a wonderful mechanism,
which especially adapts them to the performance of
free movement. The lower limbs or legs are moulded
upon a similar plan adapting them for locomotion
and strength, The mechanism of the hand and
foot is a perfect study in itself, and cannot be gone
into now; nor will it be necessary to learn the
names of all the bones; for our present purpose, it
will be sufficient to know something of the Func-
tions of the body, leaving Anatomy, as the study
of the structure of the body is called to a future
period.  The first of these that we will mention
is Respiration or breathing, the organs of which are
contained in the upper chamber spoken of.

The Chest or Thorax coutains the Lungs and
Heart. Thereare two lungs, ong on each side meet-
ing in the front. They are enveloped in a kind of
double bag which is called the Pleura. They are
formed of a spongy substauce full of little pipes om
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oells. The Lungs are the true respiratory organs. The
lungs are bladders in the form somewhat of a short
thick bush or tree, with trunk, branches and leaves,
all hollow : when they are filled with air, they
present this appearance, but when they are empti-
ed they shrink and collapse. Their hollow branches
are called Bronchial tubes, and what we say looked
like leaves are small elastic bladders, and are called
Air-cells. They are all covered with a fine network
of Capillaries, which are the smallest veins or blood
passages. Through these tiny channels runs the
dark purple blood, and as it passes, the carbonic
acid with which the blood is made impure, escapes
throngh the thin membrane into the air, and oxy-
gen passes from the air into the blood, which from
being dark, purple and impure, becomes by the
loss of carbonic acid, aud the gain of oxygen, the
bright scarlet pure blood of the Pulmonary veins,

What has done this ?  The act of Respiration.

Respiration means the drawing into and expelling
air from the lungs, or Inspirvtion and Expiration.
The lungs are therefore the organs of respiration,
the air drawn iuto the lungs by inspiration bas
brought from the outor air a supply of oxygen,
and the air forced out by expiration has carried
with it carbonic acid gas.

Mechanism of Respiration.—The chest, ag has
been said, is a closed box, shat in at the sides by the
ribs, and at the lower part by the Diaphragm, which
separates it from the Abdomen, forming as it were
the floor of the one chamber and the roof of the
other, The Diaphragm and the muscles of the ribs
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have the power of contracting, which, making the
chest cavity smaller, forces out the air, as in expira-
tion, and of dilating when the outer air enters, as
in inspiration ; in addition to this the texture of the
lungs is so elastic that they give way at first to
the air as it comes in, but afterwards reacting they
force it out.

This is the mechanism of breathing, and we see
that the great breathing machine is the lungs.
Every breath is made by an inspiration and an
expiration; we breathe seventeen times in every
minute of our lives, and at every breath a certain
quantity of air goes in and out of the chest. How
important it is then that the air which is to purify
the blood, must contain the purifying element,
that is, it must be air not breathed before, outer
air. This brings us to

The Circulation of the Blood.—We have seen
that with every respiration the blood ia brought into
contact with the external air, which takes from it
the hurtful carbonic acid gas, and supplies it with
the life-giving oxygen. Does this affect the blood
which is in the lungs only ? Every drop of blood
in the body is thos acted on; the blood is always
moving and at a rapid rate flying along the great
arteries or large passages, at the rate of about ten
inches in a second while it moves a little more
slowly through the capillaries. The blood moves
from the heart, which is the great reservoir, through
all the blood passages, namely arteries, veins and
capillaries, back into the heart again. This is call-
ed the Circulation, because the blood circulates, or
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flows round and round within the body. The
heart contracts four thousand times in one hour,
and in every four minutes the whole mass of
blood passes through the heart and throngh the
whole body.

The Heart is in the centre of the Thoracic cavity
or chest, and it, like the lungs, is wrapped as it were
in a double bag called the Pericardium. It is the
circulating organ ; when it contracts, it drives
the blood into the various vessels, and distributes
it through all the tissnes of the body, conveying
the necessary food for their support.

But we have already seen that the blood circulates
through the lungs also for purification. There
are then fwo distinct circulations of the blood, one
for supplying food and support, materials for
building and repairing all the parts of the body,
and the other through the lungs for purification,
that is, the getting rid of carbonic acid gas, and
the acquisition of oxygen. It will not be possible
in the small space allowed for this subject in our
study of Domestic Economy to explain the mecha-
nism of the circulation of the blood, or the action of
the heart. We can however draw a very useful
practical lesson from what we have said on the
subject, viz.,the evil of tight-lacing. Thevital organs,
the lungs and the heart being situated in the upper
chamber of the body or the chest, and ‘their
respective work being carried on by means of
Muscular  Contraction and Hapansion, it follows
that there must be no outward pressure, that wonld
diminish the space, or limit the power of expausion.
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Tight-lacing, or a close fitting garment of an un-
yielding texture worn on this part of the body
is therefore highly injurious, and if persisted in,
will canse disease and death. Girls and women are
fond of compressing their bodies in order to have
a ‘““small waist,”’ their ideas of beauty being formed
after a false model, they fancy that their naturally
well-formed figures require improving. To this
foolish and ignorant notion which has given rise
to the practise of tight-lacing, may be traced much,
if not all, the delicacy which unfits girls for many
of the active duties of life, often resulting in
confirmed ill-health at a time of life when they
should be in their prime, and even entailing on
their children the same constitutional weakness.
In the natural structure of the body, there is plen-
ty of room provided for the full play of the heart
and lungs, and it is a species of suicide to lessen
that space, and thus to hinder the proper perform-
ance of those functions which are absolutely neces-
sary to life, namely Respiration and the Circulation
of the Blood.

Digestion of Food or Alimentation is the mext
important function, the principal organs of which
are contained in the aldomen, the lower chamber or
cavity of the body. Each of these organs, the
stomach, the lver, the kidneys, the intestines, &c.,
has its own particular duties. What we have to
notice now is the process of turning the food into
the body tissues. In this work most of the organs
and all the juices of the body assist. The work
of alimentation or nourishing the body begins at
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the mouth, and is not finished until the refuse or
waste is cast forth as useless.

‘When the food is taken into the mouth, it is
mixed with the saliva, ground down by the teeth
and passes by the act of swallowing, into a tube
called the @sophagus, the muscular action of which
forces it into the stomach ; it is there acted on by
what are called the Gastric Glands; these are small
bags placed in the walls or coats of the stomach,
containing a liquid or juice called Gastric juice;
the way in which this jnice works is to pull to
pieces the food nntil it makes it into a kind of
pulp; the juices of which are absorbed, or sucked
in by the blood vessels in the tissues of the
stomach, and thus they pass into the general
circulation to be turned into muscles and other
body tissues. It will not be necessary to follow
the whole process; we see that the tissues or
substance of the body must be supplied with
materials in the form of food, that the proper
kinds of food must be provided, and that nothing
should be allowed to hinder, or interfere with the
process while the blood and the different orgens
perform their respective functions. Thus all the
various kinds of food which are thrown into the
blood, are acted on by the different organs and
their juices until the necessary parts are a.bsorbed

and the refuse or waste expelled.
Waste matters got rid of.—This is effected by

means of secreting or separating organs. The
lungs get rid of a quantity of waste matter in the
act of expiration; the skin, by means of perspira-
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tion ; others are carried off from the kidneys and
the intestines. If these waste matters are not got rid
of, disease and death will ensue.

The organs of motion are the muscles; it is by
means of the muscles that the head and limbs are
moved, and that the whole body can move from
place to place. The most rapid and most energetic
movements that we can perform, as well as the
closing of an eyelid, or the winking of an eye, are
all done by the aid of the muscles. This is effected
by the alternate contraction and relaxation of one
or more of the muscles, acting either singly or
together. All the motions of the body, both volun-
tary and involuntary are made by muscular con-
traction and dilatation. The way in which this is
done is fully explained and illustrated in your
Primer of Physiology ; we cannot enter on it here;
what we have to notice is the necessity of exercis-
ing the different muscles so a8 to keep them in the
most perfect state : this of course, only refers to
voluntary motion; the involuntary working of the
muscles goes on without one second’s cessation.
The motion of the heart, for instance, goes on
unceasingly night and day for a long lifetime;
sometimes eighty years and even more without
once stopping ; the same with the other involunta-
ry movements. Voluntary motions, however, such
as th€ movements of the limbs, &c., are made by an
effort of the will, and if the will is not exerted, the
motion is not made, and the result of continuned
inaction would be & want of power. Every part
of the frame has been made for use, and unless
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every part is properly and regularly used, “the
purpose of the organization is thwarted,” and the
unused organ will be unable to perform any work
when called on. The muscles must be duly
exercised if we would have them continue to be in
good order and fit for use.

Exercise necessary for health and for growth.
—Exercise is absolutely necessary in order to kecp
the body in health, and to keep all the powers of
the body ready to perform the duties allotted to
them. Growth depends on activity too, the
muscles of the blacksmith’s “brawny arm,” would
not be “ as strong as iron bands,” if it were not for
his daily toil. Brisk exercise in the open air adds
an additional impulse to the play of the lungs, to
the circulation of the blood and its more perfect
purification, and to the healthy action of the skin.
A good walk in the open air, with agreeable com-
pany and pleasant thoughts will do more to preserve
the body in a healthy state, than all the tonics
that have ever been prescribed. Plain food, par-
taken of at regular intervals, moderate and regular
ewercise, a certain amount of work both physical
and mental and plenty of fresh pure air will keep
both mind and body in a state of perfect health
and consequently happiness.

Now if you have learned from this to agkist
Nature, rather than thwart her in her work of
keeping your body, so beautiful in its structure, so
perfect in its mechunism, as beantiful and as perfect
as the wear and tear of life, and the ravages of time
will permit ; if you have found out mistakes in your
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daily practioe, with regard to your food, your
clothing or your habits of life, if yon have been
able to see the necessity of air and exercise, and if
when you know all this, you are determined to work
out the knowledge you have acquired, you have
learned all that this short lesson can teach you.

THE HOUSE WE LIVE IN.

TnEe house we live in, ought to be the best kind
of house we can get, and it must have what makes
a house, a healthy, and pleasant place to reside in.

How to choose a house, i8 therefore a very im-
portant thing. A house ought not to be taken in a
hurry, as moving is expensive, not only in the actual
cost, but also the wear and tear on the furniture.
It is said that ¢ three removals are as bad as a fire.”
Inlooking for a house one ought to know exactly
what is wanted, and if it is not possible to get all
that is desirable, at least one should endeavour to
get all that is necessary.

Rent.—You must know what rent you can give
hefore you can choose a house, as this must be in
proportion to the income; the usual scale is about
%, d¥ as you have it in your ‘ Lessons” % of the
whole income, but there can be no striet rule for
this, as other things: must be considered, and it is
sometimes necessary in order to meet them, to
allow a little more for house rent. In some placeg
house rent is very high, and this is because the
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ground on which the houses are built costs so much
money. Itissaid thatin London and Manchester,
one thounsand pounds (how many rupees would that
be ?) is often paid for one square yard of ground.
Why should this be 7 Because so many want the
ground to build their manufactories, places of
business, such as offices, warehouses, shops, &c., and
these people must have houses to reside in, so the
great demand raises the value of the land even to
the almost fabulous price just mentioned. This
brings us to the next thing to consider.

The Locality or netyhbourhood.—The first thought
of this ought to be, that it is respectable, the honses
around inhabited by respectable, and well-behaved
people ; there is no need that our neighbours should
be rich ; rich people live in fine houses paying high
rent, but we ought not to choose a house in a neigh-
bourhood, where thereare disreputable people, whose
children run about the streets, using bad language,
and who live riotously, drinking and fighting.

A great couvenience too, to be thought of in
choosing a house is, that it shonld not be far from
the place or places to which the different members
of the family have to go for their daily work, the
father and elder brothers to their office, or their
workshop, and the children to school. As, however,
it would be difficult to meet all these, especiall} in
Madras, and as most people keep either a carriage
or a perambulator, we need not dwell on it asa
very necessary point here.

Aspect.—In considering the locality of the honse,
We may mention that the situation with regard
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to the sun and the prevailing wind ought not
to be overlooked or forgotten. It is mnot always
possible to get just what is preferable in this par-
ticular, but it is well to know what is best, 8o as to
be able to choose it when available. If the house
is one of a row, that is in a street, choose that side
on which is the morning sun, or as much as possi-
ble of the morning’s sun, as streets do not always
run due east and west or north and south. The
whole strength of the afternoon sun is very exhaust-
ing, while on the contrary, the morning sun is
exhilarating. The northern aspect is not considered
the best, and the south winds are dreaded by
many as being damp, relaxing and rheumatism-
giving.

Light in the dwelling.—Do not choose a dark
house; see that the sun’s rays enter, purifying,
strengthening, enlivening. Miss Nightingale says,
“a dark bhouse is always an unhealthy house,
always an ill-aired house, always a dirty house,”

“ Want of light stops growth and promotes
scrofula and rickets among children. People lose
their health in a dark house, and if they get ill, they
cannot get well again in it.”

Avoid close proximity to a cemetery or any place,
where an offensive trade is carried on, or where
water stands, such as a stagnant pool.

Elevation.—Choose a house built some feet from
the ground, not on a level with the road or streets, it
is better to ascend to it by several steps. This will
prevent the floors from being damp, and will make
the house much more healthy, as neither thé



SIZE AND DRAINAGE. 17

drainage, nor superflnous water, which sometimes
overflows the streets in the time of much rain, can
enter the houses, a8 you know water runs down,
not np.

The size.—The size of a house where there isa large
family is an important consideration, and will of
courae affect the rent, as a large house will naturally
fetch a higher rent than a small one. Bedrooms
are the great necessity; one sitting room may be
sufficient, but when the family consists of boys
and girls, there must be at least three bedrooms,
one for the father and mother, one for the boys,
and one for the girls. The practice of sleeping
about in verandahs and halls is highly objectionable
and should be avoided. The great heat during
part of the year in Madras is given as a reason for
this, but if all the doors and windows of a house are
left open, there will be free access to the ontdoor air,
and & reasonable amount of coolness may be expect-
ed. Besides, habit is a wonderful help to endurance.
If you make up your mind to keep to your bed-
room, at night, and on your cot, not making too
much fuss about the heat, you will be surprised,
how well you can bear it. In this matter as in all
things relating to a household, regularity and o
strict adherence to rule will be found to make easy
a great deal that would otherwise seem hardships,

Drainage.~Examine a house thoroughly as to the
drainage, that is, the way in which the refuse
matter is disposed of., The best way is to separate
the water from the solid matter, and to use the solid
‘matter for manuring the land. This is making
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the very best use of it, and turning an evil into &
good. There will be little difficulty in this in a
detached house with a garden, but in a town, the
drainage is not soeagy. The refuse matter must
be carried away either by underground drains or
passages, or by open drains, as is the case in Madras.
These are very shocking at first to an English eye,
but experience has shown that they are far better
than those underground, as they are under the
influence of that powerful purifier, the sun, and no
hidden gases working diseases and death, lurk as in
closed passages.

Drains should never be under a house, all drains
should be outside the walls of the house. They
should be made to slope slightly, so that the water
may run, as it will not do if the ground be level.

In a future chapter weshall see what is the best
way to get rid of the refuse matters of a house.

The doors and fastenings, windows, §c.—Ex-
amine well, the doors and windows of a house,
before you take it. See that all are in order, that
the windows have got proper fastenings. It will
not do, when heavy rain comes, to find that the
windows will not close properly, and when a high
wind blows, that the doors cannot be secured. All
these things should be looked at, and carefully
adjnsted, before you agree to take the house, as, if
not done before, it is hardly likely the owner of the
house will do it after you take possession.

A clean house.—The house should undergo a
thorough cleaning also before you enter and for the
same reason. It should be done at your landlord’s
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expense. An additional reason for having the clean-
ing done before you go into the house is, that it is
much easier and more likely to be done efficiently
when the house is empty, than when the mats are
laid, the pictures hung, and the heavy furniture
fixed. Be sure then that the house is perfectly clean
before you go into t.

The Furniture of the house.—It is not the
house that is the home; the house is but the
walls that enclose and the roof that covers
the true home. The surroundings, the furniture
though ever so simple, if arranged with taste, will
give a home-like aspect to rooms that in themselves
are bare and strange. Thetouch of a loving hand,
the care of a thoughtful heart, will fill a house with
an atmosphere of love and make it a true home,
The hand must, however, know what to do, and
how to do it, and the thoughtfulness must be turned
in the direction of practical usefulness, before such
aresult is effected. Girls must not forget the good
advice of that friend to the young, ‘Do noble
things, not dream them,” and not the least of the
noble things that girls have to set themselves to,
is to make the house a true home. *

Choice of furniture.—In choosing farniture, one
must eonsider the size of the rooms, so as not to
crowd them; it is better to provide only what gre
absolutely necessary, remembering that every article
of farniture in & room, lessens the space for air.
In a bedroom, thisis a most important consider-
ation.

* Suitability.—The furniture onght to be consistent
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with the position and means of the family oecupy-
ing the house, and ought to be good of its kind
and well made. It is better to pay a good price in
the beginning and to purchase from a respectable
house, so ag to ensure strong and durable furnitare.
Things may sometimes be had to look well, but a
little wear shows them to be flimsy, and not worth
the price, though that may have seemed trifling at
the time; there is nothing more trying than to
have broken, useless furniture filling up the lumber
room. If things are broken, have them mended,
if they are not worth mending, burn them, but
don’t store them. If your purse is but slender,
content yourselves with bare mnecessaries until you
can afford to buy what yon would like to have.
The bedrooms should be your first care. You
will probably want only one bedroom at first,
furnish it plainly, but well if possible. You will
want a large bedstead, or two cots, (as in this
country,) iron or brass are the best kind, bat are
expensive, 8o perhaps those made of wood must do
until you can get the others, which are in every
way preferable; rattan or canebottomed cots are
better than those with flat boards laid across, as
the latter are apt to fall out of their places and get
broken, besides, with the rattan bottom youn do not
need more than one mattress; let this mattress
be a good one, hair is much the best, but.a coir
mattress if well made with a layer of cotton on
the outside, will be found very comfortable, and is
very much cheaper. Provide a strong chest of
drawers for your linen and smaller articles of dress
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for your skirts, coats, &e., a wardrobe will be neces-
sary ; as these are very expeunsive, however, a good
plan is to make one yourself. This may be done
in a recess in the room, if there should be one, if
not, you may still manage it, though it will not be
quite 8o complete ; get a plank of deal or any com-
mon wood, have it the length of the recess, or if
you have no recess, the plank may be about five
feet long, fix this up as a shelf with a piece of
board at the back, put some brass hooks in this
board, and round the edge of the shelf hang cur-
tains made of a cheap but pretty chintz, which
must reach the floor, finish the top with a bit of
fringe or a narrow flounce, and you have a place to
hang up your dresses, while the curtains will keep
them from dust, &c. If you do not place it too high,
the top will be useful as a shelf on which you can
put small boxes or books or even ornaments.

Very pretty dressing tables are now used in
England, combining toilet glass, washing stand
and drawers for small articles. These are most
usefal, taking up as they do so little space. I am
afraid, they cannot be had in India, however, ex-
cept at a very high price, but you can have an
ordinary toilet table with a wooden top, which
you can make very pretty with a nice, white, toilet
cover, and embroidered or fancy d’oylys.e Of
course, a washing stand with a marble top wounld be
just the thing, in India particularly, but here again,
the expense is an objection and you will find &
, Plain wooden top covered with white oil cloth, by
no means unsightly, the oil cloth must be kept
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scrupulously clean, and when worn, should be re-
placed ; torn or rabbed covers should never be per-
mitted ; it will not, however, be difficult to manage
this, as oil cloth is comparatively cheap.

You will want a box for boots and shoes; and
for your slippers, you can make & nice holland case
which you can fasten to the wall; another, which
you can make more ornamental, may be fixed on
the wall, near your toilet table, it will hold odds
and euds of your toilet.

You must not forget a book shelf ;—you need not
go to the cabinet makers for one, make it with
three slabs of wood, joined together by picture
cord, red or blue, having spaces between, deep
enough for your books, finish the edges with a little
fringe or narrow lace and hang the shelves on the
wall, this with two or three brackets (of your own
making too) will make your bedroom, a lady’s
bower.

You will want a couple of chairs in your bedroom,
these may be of light wood with cane or rattan
bottom. Very pretty straw-chairs may be had in
Madras at a very low price; they can be bonght in
the bazaar or may be bad from the makers or
dealers who carry them about for sale,

If the house is not large enmongh to allow a
dressing room, it would be a nice arrangement to
have a screen in the bed room ; screens are- very
easily made, you can havea frame made by a
carpenter, orif you have a clothes horse that yon
are not using, it will answer the purpose ; cover the_
frame with pretty chintz, tightly stretched on
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it, or with unbleached long cloth, which you ecan
make to look very pretty, by pasting on, pictures,
Christmas cards, &c. This, however, is not of so
much importance as in England, the bathrooms
which are 8o necessary in India, affording sufficient
privacy.

Much drapery, such as curtains, &e., will not be
found desirable in bedrooms in India, as things
hanging about rooms harbour musquitoes; care
must be taken therefore, to have every thing
well shaken and, if possible, well brnshed every
morning, to dislodge these little plagues ; they will
come nevertheless, but yon will find that the more
frequently you shake and brush the surroundings
in your bedroom, the fewer will be your unwel-
come visitors.

Objection has been made to the rattan-bottomed
cots, on the same ground that the crevices in the
cane work are receptacles for still more objection-
able insects ; but this need not be the case. If the
first approach of the enemy be met by a repulse,
that is, if you never permit one of these creatures
to settle itself, yon need not fear a visitation. T
spenk from experience, [ have used one of these cots
for many years and have never been troubled with
any thing of the kind.

The wood, that you will want for the shemes,
brackets, &c., you can get at any of the large shops
in the form of packing cases, they cost very little,

The Dining room.—1In furnishing a dining room,

Jthe first thing of course is the table. Do not
get one with a handsome mahogany, or other ex-
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pensive top ; choose a good strong well made table
without varnish, except on the legs ; you can have a
plain neat colored cloth, to.cover it, when the white
cloth is removed. You will not want a large table,
but it is better not to have one too small. An
oval is most convenient, but not so easy to be had;
you will probably meet with a suitable one, at an
auction ; you must know exactly what you want,
and take nothing else. An oval or oblong table to
dine eight would be the most useful perhaps:
this would be about five feet long, and would
not be too large for an ordinary-sized room.

Let the chairs be plain but strong. There is
nothingso unpleasant as to have to sit on a fragile,
creaking chair, on which one is afraid to lean
back or be at ease, lest it should collapse suddenly.
Comfort is indispensable when one is at dinmner,
and you would not have your friends’ digestion
spoiled by your nneasy chair. Teak-wood chairs
with rattan bottoms and backs are the best;
they need not be arm chairs, though some prefer
them, and as the difference in price is not much,
you may as well, if you can afford it, have them
for those who like them; you do not require a
gide board ; a couple of dinner wagous will be
sufficient, on which to place your glass and
crockery, of which you need not have a large stock
at first. A couple of cupboards are very conve-
nient if not absolutely necessary in this room ;
if there are no wall cupboards you ecan make
oue or two of packing cases, by making them
stand on end, and fixing them to the wall with'
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large hooks ; you can line them with a bit of wall
paper, or cheap white calico. Put in shelves
and make a door of the lid of the box, by putting
on hinges. The outside may be made quite
ornamental by covering it with thick white paper
or a white sateen on which you could do & bougnet
in splash work. This is the way to do it.

When you have put on the paper or sateen,
perfectly smooth, and tight, get some dried ferns,
and fix them on according to your taste, fastening
them with very fine pins; every point of the
fronds must be secure; you then prepare your
paint or colouring ; if you wish to have a dark
ground, rub some Indian ink on a samcer mixing
it with water, until yon have got what you think
will be a sufficient quantity; then get a nail
braush and a fine comb ; dip the brush into the
coloring matter, and rub it gently with the ecomb ;
try it on some paper lest it should come in too
heavy drops and so spoil your work; when you
find it descending in & fine spray, hold it over the
piece you want to color, beginning in the middle,
and going lighter towards the edges; when the
surface is completely covered, leave it to. dry.
When it is perfectly dry take out the pins very
carefully, remove the ferns or dried leaves, and
you will bave a beautifnl bonquet in white en 2
dark ground work. Yon can use for the coloring
matter, common ink as well as Indian ink, or if color
is preferred, any of Judson’s dyes : do not choose a
. bright - color, however, as you must remember,
the color is the ground work, and the pattern will
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always be white or the color of the cloth or paper.
You ean make your bouquet very elegant and
tasteful ; if you arrange some sprays for a back
ground over the bouquet, provided those in the
latter are not too close ; after your first sprivkling,
remove the last sprays, taking care that the ink
or coloring is dry before you touch them, then go
on sprinkling until the whole is as dark as you
would have it; this will give a pretty picture
with lights and shadows, and it is very easily
done, only requiring neatness and care.

The Sitting room.—The furniture of a sitting
room or drawing room, depends much on the
money available or what can be afforded to be laid
out on it. The same rule given for furnishing
the diningroom is applicable here, that is, what-
ever you buy let it be good of its kind, neither
gaudy, nor flimsy. If you cannot afford to give
a large price for an article of furniture, do not
purchase an inferior one, but wait, until yon can
get the better, above all things, do not go Into debt
for it. Indeed as in every thing else, we find that
it is not what costs most, that is the most satis-
factory. Your drawing room should be light,
airy and pretty ; the walls may be plain white or
if you wish, colored a pretty light green or pale
pinke; w smooth painted wall is the most conducive
to health, as dust will not adhere to & smooth
surface, but can be readily brushed off. Hang a
few good prints or pictures, but avoid much gilding
and many mirrors. The great charm of a draw-
ing room, is its home look, the appearance of use,
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not of being kept for show. Your friends will be
the better pleased to visit you, if you receive them
in the room in which you are accustomed to sit,
and the furniture of which is neither too ornamental
or too costly for everyday use. As this book is
not intended for those whe give grand and stately
receptions, we shall speak only of the useful and
used drawing room, where the mistress of the
house spends her leisure hours, busied with pleasant
womanly occupation, reading, sewing, or if she is
musical, practising on the piano, where she receives
her friends and entertains her husband after he
returns from his daily avocations. There ought
to be a nice, easy chair for him, three or four low
chairs, of different make and fashion, a couch or
two, and a few tepoys or small tables, which can
be made pretty and ornamental with fancy
covers, embroidered by the busy and tasteful
hands of the mistress. These with a few trifles,
albums, and photographs which may be put in
frames made by the same skilful hands, the work
basket, a few books, and if possible a piano, will
make a pleasant room to which one may withdraw
from the cares and business of the day, and
enjoy a happy hour of leisure.

AIR,

The air we breathe necessary to life.—Though
food and water are necessary to continned existence,
yet life may be prolonged for days without either;
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deprivation of air, however, means instant death.
Impure air too, causes death, if breathed for a
time. The effects of breathing impure air are
indisposition to exertion, relaxation of strength
and ultimately disease, the germs of which are
contained in impure air. Pure air then is a con-
dition on which depend our health and our life.

Quantity of air required.—It has been proved
by exact calculation that the amount of impure
air that can be breathed without danger, must not
exceed 2 parts in the 10,000. According to this
calculation, each individual will require about 3,000
cubic feet of air per hour, certainly not less than
2,000 cabic fectof fresh pure air every hour to main-
tain a healthy atmosphere around him. Fortunately
there is an abundant supply of this vital necessity.

The atmosphere that surrounds our globe is
this very air that we need. It is our daty to use
it in the pure state, in which it is provided for us
and not to contaminate it by poisonous or hurtful
exhalations.

Essentlal composition of pure air.—Pure air
consists of two gases, oxygen and nitrogen. These
are the essential compounents of pure atmospheric
air; they are not however, found in equal quanti-
ties, there being nearly four times as much nitrogen
as cxygen.

Other substances existing In air.—There are
other matters which are found in air, but are re-
garded as accidental components ; though they are
nearly always found init, they are called accidental,
perhaps becausc they are not easential, and are liable
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to be increased, to an extent which may be fatal to
animal life.

The chief of these i8 Carbonic acid gas.—This
gas is present in very small quantities in pure air.
Air that may be considered pure, contains only 4
parts or four parts of carbonic acid gas in 10,000
volumes. If this quantity, trifling as it seems, be
increased by ever so little, the effect would be to
render the air impure and unwholesome.

Water, etc., a part of alr.—The other matters
contained in atmospheric air, are watery vapour,
ozone, ammonia, and organic matter.

Watery vapour.—The air is more or less moist ac-
cording to the amount of watery vapour it contains.

ozone.—Ozone is a condensed dud more active
form of oxygen.

Ammonia arising from the decomposition of
animal matter, is only to be found in mere traces
in pure air; the same may be said of organic
matter, which consists of the worn out particles
of the bodies of animals and plants. These
last are in the highest degree injurions, and
where they exist, the air may be said to be in a
state of dangerous impurity.

Air, a mixture, not a chemical compound.—The
two gases, oxygen and nitrogen, that are the
essential components of air, are merely mixed
together and not chemically united. The gases
have not been changed in any way, as they would
if united by chemical action. (See Elementary
Science Reader, page 52), They have no taste when
taken apart and no taste when mixed.
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Oxygen is essential to the support of animal
life, and on this account was termed vital air. It
enters the lungs at every breath, purifying the
blood, and leaving a small qnantity which is absorb-
ed, it passes out with the nitrogen, carbonic acid
gas, watery vapour, &c., by ordinary expiration.

It keeps up the natural warmth of the body, by
acting on the materials supplied by the food, which
may be said to be the fuel.

1t is very active in ite operations, and cannot be
breathed with impunity for any length of time,
though an animal will live in a confined space filled
with oxygen, for a longer time than in an equal
bulk of air.

The following experiment was made by Dr. B.
W. Richardson. He kept a rabbit in a stream of
pure oxygen for three weeks at a temperature of
75° F. during which time, it ate voraciously, but
as it was not able to eat sufficient to supply the
waste, it became so emaciated that he had to dis-
continue the experiment. (See Miller's Elements
of Chemistry, page 42.) This shows the activity
of oxygen.

Oxygen supports combustion, that is, it makes
things burn. Nothing can burn without this gas
as no life can exist without it.

oOzone.—Qzone, which is a condensed form of
oxygen, is still more active and powerful. It has
a peculiar odour, and possesses a remarkable
power, of speedily destroying organic matters. It
is thus a wonderful purifier.

The following from Dr. Fox, shows this: ¢ Take
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for example,” he says, “a little blood, and keep it
in a warm place for mounths until it putrifies.
When the odour is some thing horrible, Bufficient
indeed to create nausea or sickness, send a stream
of ozonme over it, and its freshuess, purity and
sweetness will be restored.”

Ozone Is found In sea and mountain air, hence
the fact that people in search of health go to the
hills or the sea side. It is present during thunder-
storms and its presence is regarded as a test of the
purity of the air. It is a common saying, * the
thunderstorm has cleared the air.”

Nitrogen.—As we have seen that oxygen is too
powerful and stimulating to be breathed for any
length of time without injury, another gas,
nitrogen, i8 mixed with the air, dilating i, or
diminishing its activity, so that breathing is per-
formed with ease. Nitrogen also moderates the
rapidity of combustion. Nothing can barn in
pure nitrogen,—animals cannot live in it, not be-
cause it is poisonous, but because it suffocates
them. These gases, however, though hurtful apart,
when mixed together, form the atmosphere that
surrounds us, the air that we breathe. 1t has been
said that the chief of the extraneous or additional
matter is carbonic acid gas.

It is this gas which is the chief source of impu-
rity in the air we breathe. We breathe about
sixteen times a minute, and we take in nearly a
pint of air at each breath, or two gallons a minute.
In each pint of fresh air we take in ‘008 oz. of

ecarbonic acid mixed with 15* 8 0z. of nitrogen and
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4719 oz. of oxygen. In theact of breathing we give
out ‘94 oz. of carbonic acid with the nitrogen un-
diminished, and 3'26 of oxygen. Thus we see that
we have used up part of the oxygen, and we have
fouled the surrounding air by the addition of ‘a8
of carbonic acid gas. This in every minute, would
in an hour make the air, unless renewed and puri-
fied, impossible to live in.

Air which has been breathed once is poison-
ous, and in a room hermetically sealed, that 'is
(closed against any admission of air), animal life
could not exist.

Organic Matter.—Besides carbonic acid, expired
air, that is air that has been breathed, contains
in addition, organic matters, which are decom-
posed particles from the lungs. It has been
estimated that abount thirty grains of organie
matter are exhaled from the lungs every twenty-
four hours. These with the watery vapour
expelled in breathing may be recognised in the
“gmell of humanity’’ which is always found in
crowded rooms, or closed bed rooms, that have been
slept in.

Thus we see respiration itself Is fraught with
serious danger to health ; each human being is
in this light a source of danger to himself. He
breathes out what wounld be death to him to draw
in again; if he can not, therefore, have other air
than that which he expels from his lungs, death
will very soon ensue.

Our breath needs constant dilution with fresh
air, and it is calculated that about 100 pints of '
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fresh gair must be had for every breath that is
drawn by one person, or about 1200 gallons an
hoar.

The air of an apartment Is vitiated or made
unwholesome by the breath of each human belng
or animal that Inhabits.

But this is not all; every lamp, candle, or arti-
ficial light in the room with the exception of the
electric light, consumes a portion of the life-giving
oxygen and gives out carbonic acid gas.

Every artificial light therefore is a source of
impurity, contaminating the air in the room ; add
to all this the organic impurities which are thrown
off in the process of decomposition from every
decayed or decaying matter, or exhaled from
uncleanliness of any kind, and see what an amount
of foul air will accamalate in a room in a very
short time,

The remedy is as vast as the need is pressing.
Open alr 1s what is needed, outstde air. To
quote again from Dr. Poore’s pamphlet, “ The
open air of even the most crowded streets in
London, is always infinitely more pure than the
air of even well ventilated rooms. The reason is
that the volume of our atmosphere is, as compared
with the volume of foul air that escapes from our
houses, almost infinite. The foul air i lost a8 it
pscapes from our houses. It is diffused, mixed and
blown away.”

“The amount of fouling of the atmosphere by
the whole animal life of the world is but as the
most microscopic drop in the bucket,”



4 : PURE AIR.

Here we have the secret of wholesome, healthy
dwellings, admit the air! the open air !} the
outside ailr ! make a way for the foul air to go ont,
and the fresh pure air to come in, and respiration
will not be fraught with danger, but will be
life, health, enjoyment and happiness.

Reason why we shonld know these facts.

Is a knowledge of all this necessary for Domestic
Economy P Does not nature itself tell us, we must
open our doors, windows, &c., without going into
the composition of air and other scientific matters ?
Yes, nature would be a very good guide, if we
always listened to her suggestions and obeyed her
laws, but if we habitually neglect them, we ac-
quire, as it were, an artificial nature, which directs
us to follow our inclinations, that have been turned
aside by habits, contrary to our true nature.

It is a remarkable fact that the whole being after
8 time spent in a vitiated atmosphere becomes so
adapted to it, that no inconvenience is felt from
breathing it, although at first it seemed intolerable.

This adaptation, however, can only take place at
the expense of a depression of all the vital func-
tions, which must be injurious, if long continued.

If the fact that breathing the same air over
again is hurtful and sometimes even fatal, be
known and understood on scientific grounds, there
must be more solicitude on the subject of ventila-
tion and greater care taken to provide a proper
quantity of good and pure air.

This is the reason why some scientific knowledge
is necessary.
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Ventilation.—We have observed that foul air
when it escapes from rooms or houses is diffused,
mixed with the atmosphere and blown away.

wind.—The chief agent which moves the air caus-
ing the mixing of, and finally’ blowing away the
foul air, is the wind. Our dwellings are purified
by allowing the wind to enter and pass through,
in other words opening the house to a thorough
¢ draught” as it is called.

This is undoubtedly a means of purification, but
is not always practicable, nor would it be always
wise to use it, as there are cases in which it is to
be avoided from considerations of personal com-
fort and safety.

Other movements of air.—Besides the wind,
however, the air has other movements that are
highly important in ventilation. These move-
ments are the expansion of the gases according to
temperature.

Expansion and contraction of alr.—Air expands
when heated and contracts on cooling. The air
in a room becomes heated by being mixed with
the warm air that has been breathed by those in
the room, warm air is lighter than cold, and so
the warm air ascends. As it passes upwards, it
cools by contact with the walls, &c., of the room, it
then descends, and meeting the warm air which is
forced upwards by the colder air beneath, an inter.
change takes place and the warm air finds its way
out, if there are any openings by which it can pass,

Ventilation then may be sald to be providing
those openings, making a way for the alr to get
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out. In* Lessons on Domestic Economy,” it -
noticed that the houses in this country, that is, in
Madras, are, on acconnt of the great heat prevail-
ing, made with 80 many doors and windows that
there is no want of ventilation. This remark,
however, refers to the houses of Europeans and
Eurasians and the more wealthy natives who have
adopted the European style of living. The houses,
or rather huts, to be seen in the native villages,
have for the most part no windows; the only way
for air to enter or to go ount is by the door, and this
is most frequently shut. Fortunately the houses
are not air tight ; if they were, no creature conld
exist in them ;as however the natives of this
country live mostly out of doors, eating, cooking,
and even, except in very rainy weather, sleeping in
the open air, the injury is not so great ag might be
expected. The evil effects, however, are seen
when an epidemic breaks out, though the work
may have been silently going on for perhaps a
long time, and the impure air thus accumulated
may be the very cause of the ountbreak. Habitual
residence in an impure atmosphere, tends to
induce apparent indifference to the evil, but it
exists nevertheless, and sooner or later, it will
show itself either in disease of a decided nature,
or by weakening the system and so rendering it
unable to resist an attack of ordinary illness.
Modes of ventilation.~—Ventilation is not a new
subject to which attention isbeing drawn. In ancient
times, the Greeks and Romans recognised its im-,
portance, and used fans and fires as a means of ven-
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tilating their houses. The Chinese have long
made the subject a study, and it is an interesting
and a curious fact that in a bee-hive ventilation ia
practically carried out by the bees, one of which at
the entrance of the hive keeps up & continual
flapping of its wings, forming a sort of natural
punkah,

The modes of ventilation are numerous and may
be complicated, but the principles are comparative-
ly simple. It will not be necessary now to particu-
larize ventilating apparatus, our attention may be
confined to those means which may be used in
ordinary houses and every day life. Doors and
windows a8 mentioned before, are the first, but
need not be the only means; when the wind is too
high or the air too cold to have these open, there
eught to be another way to admit pure air, and to
allow the free passage out, of the used up air
of the room. For this purpose there ought to be
openings in the walls of the rooms, and care should
be taken that these openings should not be near
the floor, as too great a draught might be caused,
and dust and foreign matter might enter ; the open-
ings ought to be higher than the heads of the
persons in the rooms, and yet not too high or too
near the ceiling, as in the latter case, the in-com-
ing air soon becomes of the same temperatur® a8
the atmosphere of the room, so will not descend.

Punkahs, 80 much used in this country, though
not exactly ventilators, yet may be said to be puri-
fiers, as by making movements in the air, the air

‘currents are set in motion by which the warm air
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of a room is propelled outwards and the colder ont
side air rushes inwards ; thus a gradual mingling of
the fresh air with the room atmosphere takes place.

The modes of ventllation then are doors and
windows, openings in the walls, fans or punkahs.

LIGHT.

Light a necessity of health and happbinesg—
The doors and windows of a house are not only to
admit air, but also light which is a necessity too,
if not of life, at least, of well-being. It is possible
to exist without light; we have read sad and dis-
mal stories of persons living for years in dungeons
and cellars, but it is not possible to have a healthy,
vigorous existence without it and the sun which
is the source of light. Of course the case of blind
people proves mothing contrary to this, because
they too are under the influence of light, though
they cannot see it.

Plants need light.—Plants need light in order
to perfect their being ; they grow, it is true, with-
out it, but it is a siekly, unhealthy growth. To
show the effect of withholding light from a
plaut, take a saucer, put water in it and a piece of
flannel, strew some mustard seed on the flannel,
and put the saucer under an inverted tub, that
will cover it completely and keep out the light;
look at it from time to time to see that sufficient
water remains in the saucer to keep the flanmel’



LIGHT. 39

moist, the seeds will grow, bat the little plants will
be quite white: try the same experiment, leaving
the saucer where the light can get at it, and the
result will be strong, healthy plants of nature’s
own color, bright green.

Light, an enemy to evil.—Light is an enemy to
most noxious things; it is in deep jungles, when
the light never penetrates that reptiles are found
in the greatest abundance. All that is hurtful
lorks and hides itself in the dark and although
the heat of the sun generates or at least fosters the
growth of reptile life, yet the light of the sun
banishes it and sends it into dark corners, where
alone it flourishes. Thaus, light is pre-eminently the
friend and fosterer of beautiful and wholesome
life, but an enemy to all that is baneful or loath-
some,

Light, nature’s gift.—We must have light then,
plenty of light, the children must have light, all
the young must have light, young plants, young
amma.la, young children ; they cannot enjoy all that
is 8o sweet and enjoyable in youth withont light;
plants struggle to reach light as in the story of the
potato in your * Lessons on Domestic Economy.”
Ohildren rush out of a darkened room at the first
opportunity, nature gives light and says “ Enjoy
it,” and we are doing violence to our nature if we
love darkness rather than light ; all that is cheerfnl
and happy within us demands light, therefore our
houses must admit the light, or they will not be
bealthy,

* Light, a friend to cleanliness.—They will not
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be clean houses either.. How can we tell what
dust, particles of evil things, lie hid in the corners
and behind furniture, if we cannot see those places ;
if light is excluded an accumulation of dust if
nothing worse, must take place. The light discloses
what darkness or semi-darkness hides, and if we
would be clean, we must admit the light.

The sun.—The sun, which is the source of natu-
ral light, must be allowed to dart his bright beams
into our houses, cleansing and purifying every cor-
ner. It isas necessary for children as the light,
and old people bask under the sun’s genial rays,
not only because it warms them, but from a feeling
that it is strengthening and reviving, which it
undoubtedly is. ‘ Man goeth mourning without
the sun, but becometh green, (that is fresh and
youthfal) before it;” and I have read that it has
been found most efficacious in cases of nervous
debility and even paralysis to allow the sun’s
direct rays to play on the naked body. *Itis of
great importance to health, especially to that of
young children that they should have plenty of
morning sun. The morning is the time, when
children benefit most by its rays,” and a good run
or game of play in the morning sun, renders them
cheerful and happy for the day. Mr. Walsh, F. B.,
C. S, who wrote an excellent manual of Domestio
Economy from which I have just quoted goes on to
gay, “I have often proved this fact by observing
and comparing & number of young families, living
on the two sides of a street running east and west;
those which had the full sun upon their rooms *
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have looked full of life and health, while those on
the opposite side appeared pale and dejected.”

The morning sun tn India.—What has just been
quoted from Mr. Walsh’s book refers of course
to England, and to climates in the temperate zone.
Even in India, however, the same truth may be
exemplified in the fact, that children, who are
allowed to play and romp about the garden in the
mornings are on the whole stronger, and have better
health than those who are kept in rooms, which
althongh they are open to the air, yet have every
ray of sunshine excluded. Mr. Hull, who had
considerable experience of Indian life, and whose
book, “The European in India,” contains much
valuable advice, says, “A mistake is sometimes,”’
(I should say frequently) “ made of almost totally
secluding children in India from the light of day.

Ohildren’s early morning walks.—* Some parents
seem to argue, that if much exposure to the sun is
injurions, even & little can hardly be beneficial.
And what is the course they adopt in consequence
of so illogical a conclusion ?” Aware that their
children should have at least some open air and
exercise, they insist on the little unfortunates being
taken out of their beds at dawn, and hurried out of
doors, often into a foggy atmosphere loaded with
unhealthy gases, which the sun has not yet rigen
to dissipate. Colds, fevers, and dysenteric affections
are the not uncommon result, while the general
appearance of snch children is wan, sickly, and
spiritless. Often scarcely half awake, they are
‘valked up and down for an hour or so and then
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taken indoors to be confined in carefully shaded
rooms and verandahs till sunset, when again they
are taken forth for the slight remnant of daylight
ount of doors.” He adds, ‘This is very injudicious
management.” No child should be taken out of
doors until after sunrise and then not without first
partaking of some nourishment, such as a bowl of
bread and milk, some weak tea and ‘ appas,” or
something equally light and refreshing.”

Children in the plains so pale and colorless.——
This kind of treatment is probably partly the
reason why children, that live in the plains, are so
white and washed out looking; the same children
after a short stay at the Hills, where they are
allowed to be so much out of doors, become rosy
and healthy looking. It would be well then, if
even in Madras, children were allowed s little of
the morning sun and light which is found so bene-
ficial in other places, and is so productive of activs
ity and cheerfulness. They would not then show
that languor in the day which is sometimes to be
seen and which fond mothers attribute to the heat,
but which may perhaps be traced to a want of the
health-giving influence of the morning sun.

Ezposure to a tropical sun dangerous.—DBut we
must not forget that in the tropics the sun’s rays
onhe head or the back are always dangerons, fre.
guently fatal. Care is therefore necessary in walk-
ing or driving during the day to protect the head
and back ; and it is advised as a wise precauntion to
be taken by those whose occupations are in the
open air, to wear & light guilted pad down the¢
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oentre of the back, beneath the outer garment, in
order to protect the spinal cord, which is as much
in need of protection as the head; a light topee
orsun hat, and an umbrella will be found a suffi-
cient safeguard for the head, and thus prepared,
ocenpations may be carried on even under a tropical
sun in perfect safety.

The sun in the house.—Though the sun’s rays
are cleansing and purifying as well as vivifying, so
much so that even in a country where exposureto its
direct rays is as dangerous as it is in this country,
it was said by the wisest of men, ‘“a pleasant
thing it is for the eyes to behold the sun” Ecel.
xi. 7.—yet we find we cannot always admit the sun
into our rooms. The morning sun is always
refreshing, invigorating, cleansing, purifying. In the
morning, then, let us open all the doors and
windows, and let the sun’s rays stream in, let them
penetrate every cranny and crevice of the room,
while the mats, the clothes, the beds and their
coverings are exposed to the healthy influence. In
the great heat of the day and especially in the
afternoon, the sun must be shut out, if we would
preserve the furniture in the rooms from being:
spoiled and almost scorched, so intense is the
-burning heat of the afternoon sun.

The glare.—The great heat of the sun’s rays is
intensified by reflection from the ground, especially
sandy ground ; grassy places near a house are,
therefore, most agreeable and refreshirg to the eye,
8 dusty road on the contrary is very trying. This

*is another reason why it is well to close the doors
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and windows during the time when the glare is
greatest, taking care, however, that air is freely
admitted.

In walking or driving, the eyes are said to be
best protected from the glare by the use of blue
spectacles ; the yellow of the sanlight, as it passes
through the atmosphere blending with the blue
glass, becomes green which, as before mentioned,
is the most refreshing and pleasing color to the eye.
Long blinds or chicks as they are called, round &
house, lined with blue, have the same agreeable
effect.

‘What this chapter teaches:

The importance of light, strengthening what
is good and disclosing and frequently destroying
what is evil. )

That the sun’s rays are healthful, invigorating
and inspiriting.

That the morning sun is most productive of
these effects-

That every one, especially children, ought to
have as much of the early morning’s sun as pos-
sible.

That light and the sun’s rays should be freely
admitted into our dwellings.

That the morning hours are the best for this.

That the direct rays of the sun, on the head or
back, are dangerous.

That proper precautions should be taken against
them.

That the glare or reflection of the sun from the
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ground is nnpleasant and sometimes even danger-

ous. .

That blue glasses and blue-lined blinds are the

best means by whieh the annoyance or unpleas-

antness arising from the glare may be prevented.
General summing np.

That the sun with its morning light and health-
Jul influence ts most salutary, but that an wndue
exposure to it may be most dangerous.

WATER.

The water we drink.—We must all drink water;
no matter what we call the beverage, or how it is
flavoured, it is still water; “ water is the basis of
all beverages.” It is the water in all drinks that
supplies the want that we call thirst. We may
drink tea, it is true, but a tea-cupful of tea, as
poured from the teapot, is almost wholly water,
the solid matter drawn from the leaves of the tea,
though so powerful and so stimulating is yet so
trifling with regard to quantity, that it wonld
hardly be made to cover, with a thin wafer-cover-
ing, the surface of an eight anna piece. In the
very best milk too, that has just been drawn fram
the cow, we find that half a pint contains water in
the proportion of seven-eighths of its bulk, that all
but one table-spoonful is water.

, Composition of water.—The water we drink
must be pure and wholesome.—~Pure water is com-
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posed of two gases, oxygen and hydrogen, in pro-
portions that never vary. They are, two volumes
of hydrogen to one of oxygen, by bulk ; by weight
one grain of hydrogen to eight grains of oxygen;
in other terms, nine tons of water are composed of
one ton hydrogen and eight tons, oxygen. This
is pure water, but as you have read in your
¢ Lessons,” water in this pure state is not to be
had for drinking or other purposes; probably no
person has ever drunk a singly half pint of really
pure water, that is, water consisting of only the
gases of which it is composed.

The purest water exposed to the air becomes
charged with the gases of the air; these are not
necessarily impurities, that is, in the sense of being
injurious; water trickling through the soil becomes
charged with certain small quantities of harmless,
possibly useful, saline, and earthy substances.
All or any of these give it a certain character,
without which, it will be flat and insipid.

Substances found 1in wholesome water.—The
principal of these are calcarious substances, the
chief forms of which are chalk and gypsum.
The chemical name of chalk is carbonate of lime,
and of gypsum, sulphate of lime. It is said that
these contribute to the formation of bone in the
animals drinking the water, but sufficient material
for bone-making exists in the food, and the
quantity contained in the water drunk seems too
insignificant to produce any obvious effect.

Inorganic  Impurities—Other substances are
magnesia, salt and nitre, which are each in their



WATER. 47

way useful to animals and plants. Traces of iron
are also to be found in good water. All these
are called inorganic impurities and can easily be
removed by distillation or evaporation.

Substances which make water tmpure or unwhole-
some.—These are chiefly organic, that is decaying
animal or vegetable matter which come from
sewage, &c. These impurities are most hurtfal
and cause diphtheria, diarrhcea, fever, especially
typhoid. If you would bave your drinking water
free from such impurities you must filter it.

Filter for drinking water or for water used tn
Cooking.—There is perhaps no filter better adapt-
ed for houmsehold purposes than those which are
in general use in this country. These are three
chatties or earthenware pitchers placed one above
the other, with a space between, each resting on
a frame of bamboo ; the two upper vessels are per-
forated at the bottom on which is a layer of char-
coal and sand; through this the water percolates
and passes into the lowest, cleansed, and purified
in a great degree, the impurities remaining behind
in the filtering medinm. It must on no account be
forgotten, that a filter is merely a kind of dust
receiver, retaining the foreign matters it separates
from the water. It requires therefore to be
thoroughly and frequently cleansed ; a dirty fider
is much worse than none.

Al water used for drinking or preparing food,
should be carefully filtered. In some cases it is
Jwell to boil it too, as boiling frees it from many,
*though not all disease germs.
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How water 1s purified.—Alum is sometimes used
to purify water, but as it makes it harder it would
not do for all purposes. Condy’s Fluid, a solution
of permanganate of potash, is a purifier of water.
1t is also a test for the presence of organic matter
in water.

How water 1s tested.— A little *“ Condy’s fluid”
poured into water, will, if the water be pure, form
a beautiful purple solution. If, on the contrary,
the water contains organic impurities, the purple
tint is lost, the water looks brown and discolored
and cannot regain the purple hue until the organic
matter, has been thoroughly oxidised. In cleansing
filters, &c. Condy’s flnid is invaluable.

Temperature of water.—At 212° F., water is
boiling: at 100° it is warm; from 86° to 90° it is
tepid, and it feels cold to the hand at 80°, Water,
drunk at a temperature below 45° is said to act
as an astringent, at 60° it is counsidered good for
removing indigestion, and if taken at a temperature
of from 70" to 80°, the first thing in the morning,
it is found to be an excellent antibilions dose.
Water then at wvarious degrees of temperature is
smportant n @ sanitary point of view,

Water supply.—Fatn water.—The purest water,
of course, is rain water, if we could get it as it
falla from the clouds, the great storehouse of the
cleansed and purified water, drawn from the earth
and sea by evaporation. But in large towns even
rain water is not pure, it is very much mixed with
soot and dust from the roofs of the houses besides
being liable to contamination from the substances
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held in suspension in the atmosphere. It is,
however, the very best perhaps for washing and
cooking purposes, and when filtered and exposed
to a pure atmosphere, it is excellent for drinking
too, though not as pleasant as some other. Rain
water after boiling, may be made bright and
sparkling as well as agreeable, by pouriug it, at ag
great a height as you can, from one jug or vessel
to another six or seven times.

River water.—The water of rivers and lakes,
though from its ‘ softuess’ very good for washing
and cleansing purposes, is not always fit for drink-
ing, as a river in a town is often made to receive
the sewage, and lakes are found to have the water
frequently charged with vegetable and peaty
matters ; when no other than river water is pro-
curable, it may be rendered comparatively harmless
by boiling and filtering.

Lake water.—Lake water, though unattractive
from the presence of the peaty or vegetable
matter generally found in it, giving it a faint color,
and a slightly bitter taste, yet is comparatively
wholesome as a drivk, beivg free from any
suspicion of sewage contamination.

Well water—The water drawn from wells may
be wholesome, or not according to the situation
of the well or its depth. That from a very deep
well is, other things considered, perhaps the purest
and the most pleasant to drink, and if the well is
covered and the water drawn up by a pump, the
Igtter will be free from atmospheric impurities.
Pumps are, however,very little used in this conntry,
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if at all, and the wells are for the most part open.
This fact necessitates, or at least makes desirable,
the filtering of even well water.

If a well is situated near a cemetery or drains or
any place where sewage can percolate into the soil, —
the water it contains is highly perniciouns, and may,
probably will, be the cause of disease, epidemics
and death.

Water from a reservoir.—The water that supplies
a city, stored in a reservoir situated on a higher
level, as it must be from the fact we mentioned
before, that water flows down, will be free from
sewage contamination, and if conveyed in imporous
pipes, must be found wholesome. This is the
reason why there has been so little cholera since
Madras has received its water supply from the
Red Hills, instead of depending on the tanks and
wells of the city. At first it was nob so evident,
as a strong prejudice against the Red Hills water
prevented it from being generally used ; the danger
now seems to be, that the supply will be exhausted,
so freely is it drawn from the fountains. A great
deal is allowed to run to waste, in the usual reckless
way, that people use what they have in abundance ;
taps are opened and let to flow without hindrance
until sometimes the road or street is in a slush.
This ought not to be permitted, as the supply,
though abundant is not inexhaustible.

Water for washing.—The water used for washing
must be * soft,”’ that is must readily combine with
the soap so as to make that frothy substance
called a lather. If hard water must be used, there
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will be much more soap needed, so the use of soft
waber is more economical. Hard water may, how-
. ever, be made soft by boiling it, or by putting soda
into it. The presence of lime in water makes it
hard ; rain water, river water, or tank water, is
the best for washing clothes, provided that the
tank or river is not nsed as a public washing place,
where clothes worn by people suffering from in-
fections or contagious diseases may have been
washed. Instances are known of diseases of the
nmost malignant kind, spreading over a district or
neighbourhood, from the clothes of diseased persons
having been washed with other clothes, or washed
in a tank, the water of which is used for other
washing.

summing up.— Water for drinking must be

Pure,—that is not mixed with anything injuri-
ous.

Wholesome,—that is, containing only those
substances that make it healthful as well a8
pleasant to the taste.

Filtered.—It must be filtered carefully, and if
procured from a doubtful source, shonld be
boiled after filtering, and then filtered again.
A filter must be kept scrupulously clean,
A DIRTY FILTER IS WORSE THAN NO FILTER.

THE FOOD WE EAT.

““ We must eat to llve.” —This is a fact with which
*we are all well acquainted. We have seen in a
former lesson that the blood furnishes the body
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with matter that builds it up and repairs it, that
the necessary materinls are supplied to the blood by
the food, and that different kinds of food are neces-
sary to provide the different materials that are
needed according to the work to be done.

What the food must do.—Tt must supply fuel for
the heating apparatus in the body, which must
be of the same or nearly the same temperature,
no matter in what climate it is found. This is
called heat-making or carbonaceous food ; carbona-
ceous on account of the carbon contained in it.

The respiratory machine, must also be supplied
with the same kind of food, hence it is also called
Respiratory, or breathing food. It must also provide
materials for forming mnew tissue or repairing
the old. We shall take first the carbonaceous
foods. These are fats and oils, sugar and starch.
If food containing fat is not supplied to the body,
the process of breathing will nse up the carbon
which supplies the animal heat, and all that is
contained in the tissues and general substance,
caasing aloss so great that all the blood is not able
to replace it. As soon as the stomach of an
animal is empty, it begins to feed on itself, that is
to make use of the very material of the body as
fuel for the fire that warms and gives oxygen,
without which it would be impossible to breathe.
If no food is provided, this supply would in a
short time be exhausted and death by starvation
would be the result.

Building up the body.——Besides the food that is*
necessary for respiratory purposes or carbonaceons
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food, we must have what will build up the body in
the young and repair the waste of the body in the
old. This is called nitrogenous food, as nitrogen is
the most important element in its constitution.

NITROGENOUS FOOD.

The most important nitrogenous substances are,
albumen, casein, fibrin, legumin, gelatin, and gluten.
These are found in our common food ; albumen is
contained in white of egg, milk and vegetables
casein in milk and cheese, the curd formed by the
addition of an acid to milk is casein ; fibrin is pre-
gent in animal substances, and some vegetables,
such as corn, &c.; legumin abounds in peas and beana
and many vegetables; gelatin is found in animal
matter, such as bones, skin and cartilage; and
gluten is contained in most of the grains.

The two chief constituents of food are the carbona-
ceous part and the nitrogenous part. Ounr food
must contain a certain quantity of each of these.
It has been ascertained that a grown man will
require about 43 pounds of carbon every week, and
about a quarter of a pound of nitrogen ; women and
children less in proportion. Most articles of food
contain both of these necessary constituents, sogne
in greater and some in less proportion.

Food containing both carbon and nitrogen.—The
following articles of food contain both carbon and
nitrogen : Bread, potatoes, rice, Indian meal,
barley meal, oatmenl, cheese, meat, fish, vegetables.
Of these cheese is the richest in both carbon and
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nitrogen. Indian meal comes next, and then
vatmeal. Butter, lard, suet, dripping, sugar and
treacle, contain no nitrogen, but are rich in ear-
bon. Life ‘could not be sostuined very long on
these, because there is no nitrogen in them, but
they make a wholesome food, when mixed with
bread or meal or any of the foods containing
nitrogen.

Food is made agreeable and wholesome, by mix-
ing together what is poor in one of the necessary
coustituents with another that contains a sufficient
quantity, thus, fowl is eaten with bacon, fish is
fried in oil or ghee, boiled fish requires melted
batter ; liver and bacon go together ; butter with
bread ; milk, treacle or sugar with oatmeal, por-
ridge or sugee; rice in whatever form it is used,
needs milk, butter or ghee, treacle or sugar; pota-
toes are best eaten with meat, potatoes containing
& small proportion of nitrogen, (it is ascertained
about 22 grains in the pound) and meat being
rich in both carbon and nitrogen.

Food that contains the greatest quantity of
nitrogen is the most nutritious.

The following table will give an idea of the
nutritious value of the foods used in this country.

«In one pound of each of the following there is
contained so much earbon and so much nitrogen.

Carbon Nitrogen.
GRAINS. GRrAINS,

Cheese e 3344 306 .
Pera . . 92699 924K
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Carbon Nitrogen.

GEBAINS. GRAINS,

Fish . 871 195
Mutton ... 1900 189
Beef .. 1854 184
Oatmeal o 2831 136
Rice e 2732 68
Potatoes . 769 22
Green vegetables ... 420 14
Batter e 4585 »

Ghee about the same.

These are arranged in the order in which nitro-
genous or nutritious matter is contained. Treacle,
sugar, dripping, suet and lard contain no nitrogen
and are about the same value for articles of diet as
butter and ghee mentioned in the table, which are
also destitute of nitrogen. Peas and cheese contain
the greatest amount, and rice and potatoes the
least. This shows how badly nourished those who
would feed on rice and potatoes alone, must be.

The following facts mentioned in Dr. Anderson
Wilson’s Lecture on the Digestion of Food, shows
the necessity of a proper quantity of food contain-
ing sufficient nourishment: “ It has been calcu-
lated that a little more than 8 lbs. of matter are
received by and given off from the adult bddy
every day.”

When the work of the human body in its
entirety is summed up, we discover the curious and

astonishing, but at the same time fully proved, fact
that a power of about 3400 foot tons, that is, a
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power that would 1ift 3400 tons one foot high is
represented in our daily actions and life. Of this,
the internal work, that is the work done by the
heart, and generally antomatic labour (that is the
work of the muscles) is estimated at as high a
figure as 260 foot tons, the external work of conrse
varies very much. This is what the food must do,
supply the nourishment, that will give this amount
of strength or force and make up for the waste.

Cholce of Food.—We have already seen what
are the essential elements in the constitution of
the human body, viz., carbon, oxygen, nitrogen,
hydrogen and that all these are found in the vege-
table kingdom as well as the other elements which
combining with these form the bases of animal
tissues.

The vegetable kingdom comprehends corn and
all edible grains, (the cereals) roots, starches,
sugar, herbs and fruits. A vegetarian (that is one
who eats only vegetables) can extract from these
all that is necessary for support, growth and even
strength, provided he selects vegetables which
contain all the essential elements; but if he
depends altogether on vegetables for sustenance,
he must eat the best cereals or make his food of
peas, beans or lentils, (these are called legumes,
and as you have read, contain next to cheese the
greatest amount of nutriment), or he must swallow
and digest & large qnantity of matter of less nutri-
tive value, in order to obtain all that is needed for
sustenance, thus making up in gquantity what was.
wanted in quality, but taxing the stomach and the
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digestive organs with an amount of solid matter,
which causes the expenditure of extra force in order
to assimilate it to the body tissues.

On the other hand, cheese which is rich in all
the elements, holds them in such a concentrated form
that, to some stomachs, wonld entail an equnal
amount of work on the digestive organs.

Perfect food.—Milk, eggs, and butter, which be-
long to the animal kingdom, are valuable additions
to vegetable food, “ milk and eggs being said to
be perfect foods,” because all the necessary com-
pounds, even fatty and mineral matters, are con-
tained in them.

The cereals or grains or cultivated grasses.—These
come first in the order of good and wholesome
food. The principal are, wheat, oats, barley,
maize, rice, millet, &c.

This last mentioned grain has many varieties
and is cultivated largely in the southern parts of
Europe as well as in India, China, Arabia and
Africa. It is very valuable as a food, and avery
good authority says, that the natives of all places
where the principal food is cholum (one of the
millets) are a stont healthy people, stronger and of
a larger size than those who live chiefly on rice.

Varieties of Wheat.—From wheat, we have vegymi-
cilli, maccaroni, semolina, which are valnable as
forming the varieties of preparing the nutritious
grain.

Rollong which is simply half ground wheat, is a
very wholesome article of food; boiled in water
and eaten with milk and sugar, it makes an
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lent breakfast dish, or made into a pudding it is
an agreeable addition to the dinner.

Rice too is valuable as containing an abundance
of starch, though comparatively little nitrogen,
(see Table) fat or mineral constituents.

Other Indian grains are varieties of millet, called
by the names of raggy, cumboo and cholum. Cumboo
is a small grain which is excellent when boiled
whole as rice, or made into cakes, it makes a sweet,
palatable flour. Raggy is considered the most
wholesome food for working people in India and
raggy straw is reckoned superior to that of rice for
all cattle.

We may add to these other preparations which
though not made from grain are very similar.
These are, sago, Tapioca and arrow root: of these
arrow root is the least nourishing. It is, however,
very easily digested, and when made with milk
and flavoured with sugar, it is invaluable in some
cases of sickness, when the patient can retain no
other food. It soothes the digestive organs and
helps to fit them for hard work, and supplies as
much nourishment as is necessary for the time; it
is a starch only, and is obtained from the roots of
many plants. Sago is the pith of an Indian palm;
tha it is nourishing we may learn from the fact
that the name sago, in the language of the
Papuans, signifies Yread, and it constitutes the
priucipal article of food of the inhabitants of the
places where the plant that yields it, grows.
Tapioca is also the pith of a tree and a great
quantity is imported annually into Europe from
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Brazil. It is produced in Travancore and has
been manufactured in Rajahmundry. Tapioca is
very nutritious and easy of digestion; boiled in
milk, or with fruit, or as a pudding, or in soup, it
is excellent and nourishing.

Green vegetables which are some times eaten
cooked and sometimes uncooked are excellent
adjuncts of foud. Though they have not much
nutritive property, yet on aceount of the salts they
contain, which considerably help digestion and
also for the agreeable appetizing flavour, they
ought to be included in the daily provision. The
quantity of Potash contained in fresh vegetables,
helps to keep the blood in a healthy state. Sailors
and people on board ship on a long voyage often
suffered from scurvy on account of not being able
to get fresh vegetables, and as these are found to
keep that unpleasant disease away, they are called
anti-scorbuties. India is rich in vegetable produc-
tions ; though the English cabbage, lettuce, cauli-
flower, &c., must be objects of care tothe caltivator,
yet the abundance of native vegetables will enable
& good house-keeper to furnish her table with those
acecessories, at trifling cost.

The French, who have the reputation of being
excellent cooks, know how to value vegetalhles.
Not only do they always include them in their daily
diet, but even the very water in which they are
boiled is used to add to soup or for helping to
prepare vegetable sauces. Cabbage water which
is always thrown away with characteristic waste-
fulness by the English cook, is made into soup
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with, of course, flavouring 