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1884.
ELEMENTARY.

I. Explain in detail why it is necessary to change the air of
an inhabited room.

I. During respiration certain changes take place in the air,
which cause the inspiration of the air which has once passed
through the lungs to be detrimental to health. Taking the
composition of pure air to be 79 per cent of nitrogen, 209 per
cent of oxygen, and ‘04 per cent of carbonic acid, together with
an amount of moisture varying with the temperature, it is found
that the following differences occur in expired air, viz., the
oxygen has fallen from 20'9 per cent to 16 per cent, the car-
bonic acid has increased from ‘o4 per cent to 4'7 per cent, that
is by 120 times, and the expired air has become saturated with
moisture, and contains foul organic matter. Of all these changes,
the addition of the organic matter is the most important, for it is
upon this that the injurious effects of expired air depend.

Pure air containing as much as 5 to 10 per cent of carbonic
has been breathed with safety, but air which contained as little
as '9 per cent of carbonic acid, but was vitiated by the organic
matter of respiration, was found by the late Dr. de Chaumont to
be very harmful to health and most offensive to breathe.

2. What are the Uses of Food? What are the *food subd-
stances’ or proximate constituents of Food? Do any jfoods con-
tain them all?

2. The uses of food are :

(i.) To repair tissue waste.

(ii.) To supply heat for the maintenance of the body tem-
perature and energy for the performance of vital functions.

The ‘food substances’ are © proteids’ and other nitrogenous
bodies, carbohydrates, fats, salts, and water.

The following foods contain all the above food substances :—
milk, wheat, barley, oats, maize, millet, peas, lentils, cabbage,
potato.
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What is the importance of cleansing the skin? What are
the results of want of cleanliness ?

3. It is important to cleanse the skin because waste products
are constantly accumulating on its surface and in its pores, which,
if not removed very soon, interfere with its functions, become
causes of disease themselves, and favour the growth of parasites
on its surface.

The chief results of uncleanliness are—

(i.) Clogging of the sweat and sebaceous glands ; the former,
by checking perspiration, throws additional work on the kidney,
which if not equal to the tax of removing its own waste and that
of the skin also, becomes the seat of organic disease. Retention
of sebaceous secretion causes the appearance of little black dots,
so frequently seen on the surface of the skin, which are known
as ‘ comedones.” In some cases the retained secretion produces
a cyst.

(ii.) An accumulation of epithelial scales on the skin causes
¢ scurf.’

(iii.) Development of vegetable and animal parasites.

(iv.) The skin loses its delicate susceptibility to variations of
temperature, and consequently people who are habitually un-
cleanly in their person are more liable to the harmful effects of
cold than those who are more careful.

4. How are soils classified for hygienic purposes? Which
are the most healthy soils T Why is it important that the soil
under houses should be drained !

4. Different kinds of soil—

i. Granite, metamorphic and traprock.

ii. Clay slate. .

iii. Magnesian limestone or dolomite and other limestones.
iv. Sandstones.

v. Gravels.

vi, Chalk.

vii, Samds.
viii. Alluvial—clays and marls.

ix. Marsh.

x. Made soils.
Of these the granite, metamorphic and traprock, and clay-

slate being impermeable are nearly always healthy. Sandstones,
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gravel, and chalk are good if not underlaid by clay, which tends
to make them damp. Sandy soils, if they do not contain much
organic matter, are healthy, as are also limestones.

Alluvial, marsh, and made soils should be always avoided.

Drainage of the soil is of importance in keeping the house
free from damp, and therefore saving its occupiers the chance of
contracting such diseases as catarrhs, rheumatism, neuralgia,
phthisis, malaria, &c.

8. Why are young children so susceptible to cold? What
vules would you lay down about thetr clothing !

5. Young children are more susceptible to cold for two
reasons—

(i.) Their metabolic processes or tissue changes are more
active, and, therefore, the loss of heat is correspondingly greater
than in the adult.

(ii.) Relatively to their size they expose a larger surface for
radiation of heat.

Children should always be warmly and sufficiently clad, and
on no account should they be left with bare arms and Iegs under
the impression that they will thus become ‘hardened’ to the
cold.

In cold weather wool should be worn next the skin, as,
being a bad conductor, it minimises the loss of heat from the
body, while, from its porous texture, it allows of free exchange of
air. Clothing should be changed according to the temperature
and not with reference to the particular season.

6. How is meat changed by the process of botling in waler ¢
What rules would you observe in botling a joint ?

6. The effect on the meat depends on the method of boiling.
If plunged directly into boiling water coagulation of the albu-
minoids on the surface of the meat takes places, by which an
impermeable layer is formed; and much of the salts, extractives,
gelatine, &c. are prevented from passing into solution in the
water and are preserved in the meat. If the meat is put into
cold water, and the latter gradually brought up to boiling-point,
the salts, gelatine, and extractives are removed before the coagu-
lation of zﬁbuminoids occurs, and much of the flavour of the meat
is thus lost. The effects of boiling are, therefore, to coagulate



6 Solutions to Questions. [ 1884

the albuminoids of meat, to loosen the muscular fibres, and to -
dissolve out salts, extractives, dextrine, and gelatine. To boil
meat, it ought to be plunged at once into boiling water and kept
at the boil for a few minutes, and then the temperature of the
water maintained at about 180 Fahr.

7. What are the characteristics of a good drinking waler?
IWhat effects are ascribed to the drinking of waler contaminated by
sewage ?

7. Good drinking water should possess the following cha-
racteristics :—It should be clear and odourless ; should have a
bluish-white or grey colour when looked at in a 2-feet tube;
its taste should be fresh and aérated, neither salt nor sweet ; and
it should have no suspended matter in it.

The effects which have been traced to water contaminated
by sewage are :—Diarrhcea, dysentery, typhoid fever, cholera,
parasitic diseases, such as tape-worms, round-worms, thread-
worms, &c., and, it is said, yellow fever.

8. What is the composition of cocoa? Compare it with coffee
as an article of food.,

(i.) Fat, 45 to 50 per cent.
{(ii.) Theobromine, 1°2 per cent.

Qi aes (iii.) Albuminoids, 13 to I8 per cent.

: (iv.) Salts, especially acid phosphate of soda.
(v.) Starch.
(vi.) Volatile oil.

Cocoa resembles coffee in possessing an alkaloid, theobro-
mine, and a volatile oil ; but containing a large amount of fat
and nitrogenous substances, it is very far superior to coffee 1n
nutritive value, and is used in some parts of the world as
a food.

9. What are the causes of natural ventilation? How may
ordinary sash windows be wused to ventilate rooms properly.

9. The causes of natural ventilation are : _

(i.) The winds, which in this country move at a rate varying
from one to nine miles an hour. They may act directly by
driving the air out of a room, or indirectly, as when the wind
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blowing over the top of a chimney-pot produces a diminution
of pressure in the chimney and, consequently, an up-draught.

(ii.) The diffusion of air, by which the composition of the air
in a room is rendered uniform.

(iii.) Movements of air caused by differences in weight due
to changes of temperature. Heated air, being light, rises to the
top of a room and tends to pass out, while the cold air replacing
it falls downwards towards the floor,

Ordinary sash windows may be used to ventilate rooms by
one of the following methods :— :

() By Hinche’s Bird’s plan. The lower window being
drawn up a few inches, a piece of wood is accurately fitted
into the space left below. Air can now enter between the two
windows.

(#) By Tobin’s plan of cutting out pieces of wood from the
woodwork at the lower part of the upper window.

(¢) By the insertion of Cooper’s ventilators into the upper pane.

(¢) By substituting louvre windows for the upper pane.

10. Explain the movements of the air at the sea-border. Of
what importance are these novements ?

10. At the sea-border two kinds'of movement of the air take
place. During the day the breeze blows from the sea towards
the land, while in the night the reverse occurs. These changes
are thus brought about :—The land being the better absorber of
heat becomes more heated by the sun than the water. The air
above the land being, therefore, hotter than that over the sea,
the cold air over the ocean rolls in towards the land and pro-
duces the sea-breeze. The earth, although a better absorber of
heat, radiates it more quickly than the water ; and consequently
during the night, becoming cooler than the ocean, produces a
breeze blowing exactly in the opposite direction to that during
the day. This is the land-breeze.

These breezes produce two effects :

(i.) They make the days cooler and the nights warmer, and
thus tend to equalise the temperature.

(ii.) They effect an exchange of air and purify the atmosphere.

11. What influence does exercise exert owver the muscles, the
circulation of the blood, and the nervous system ?

11. Work stimulates tissue change in a muscle and augments
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its products of oxidation or waste material. If periods of rest
are allowed this waste matter is removed and fresh tissue is
formed, but to such an extent that the new tissue exceeds the
old in amount, so that the muscle grows with exercise. Too
much or too little exercise causes wasting and flabbiness of
muscles. With moderate exercise the heart is stimulated, so
that it beats more quickly and strongly, and blood circulates
more freely in the more distant parts of the body. After exercise
the heart slows to somewhat below its normal rate of action. If
the exercise be too violent the pulse becomes small, frequent, and
thready., Prolonged over-exercise causes dilatation and hyper-
trophy of the heart-wall and even disease of the valves. ‘

Exercise facilitates the return of blood through the veins to
the heart.

The exact influences of exercise on the central nervous system
is unknown. It probably acts in the same way as on other
organs, and, in moderation, is beneficial. Although many
athletes are men of high mental culture, it is a familiar fact
that men who shine in sport are often weak at their books, a
result which is probably to be explained by their having culti-
vated the body to the almost total neglect of the mind.

12. Describe a method of inducing artificial vespiration.

12. Silvester’s method. Place the patient on his back,
slightly raise the head, and draw forward the tongue. Grasp
the arms just above the elbows and draw them slowly upwards
and outwards above the head so as to.drag upon the pectoral
muscles. Then bring the arms down again slowly to the sides,
while at the same time an assistant pushes the lower ribs and
diaphragm upwards and inwards. These operations should be
repeated about fifteen times a-minute.
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1884.
ADVANCED.

21, What amount of fat is contained in an average diel!
How 75 it disposed of in the system?  What are ils effects on the
intestinal canal ?

21. An average diet should contain about 3 ounces of fat.

By the gastric juice some of the envelopes of the fat cells are
dissolved. When the fat reaches the small intestine it undergoes
saponification by the pancreatic and biliary secretions, and the
fat is emulsified. By the villi of the small intestine the fat is
absorbed, and finds its way into the lacteals, lymphatics, and,
finally, the thoracic duct, by which it is conveyed into the
circulation. Some of the fat is stored up as adipose tissue, some
is deposited in the liver, and some is used at once to supply heat
to the body ; the final products of its oxidation being carbonic
acid and water.

The fat which escapes absorption is passed by the fweces
unchanged. During its passage along the gut the fat lubricates
the interior of the bowel, and stimulates its peristaltic action.

22. What are the advantages and disadvantages of the water
carriage system of excrement rvemoval ?

22. The advantages of the method are :—

(i.) That it forms an easy, rapid, and cleanly method of
removing the excreta from the house.

(ii.) It obviates the necessity.of collecting earth and other
deodorants 'and disinfectants.

(iii.) It prevents the danger and annoyance of large accumula-
tions of excreta about the house.

Its disadvantages are :—

(i.) Unless skilfully carried out, there is danger of escape of
sewer air into the house from faulty joints, unsealed traps, and
unventilated soil pipes.

(ii.) It may, from bad arrangement, contaminate the drinking
water.
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(ii,) The great drawback of a water carriage system is the
disposal of the watery sewage after ils removal. Unless properly
carried out this may become a serious danger.

23. How is the amount of carbonic acid in the air ascertained !
Of what use is the information thus obtained !

23. Take a glass jar, provided with an accurately fitting cork,
and of about 4% litres capacity. Fill the jar with water, and,
having taken it to the place of experiment, remove the cork and
invert the jar. The water flowing out is replaced by the air of
the place to be examined. Then take a solution of baryta water
and determine its causticity. Having ascertained this, put 60 c.c.
of this baryta solution into the jar, cork it, and shake up vigor-
ously. Leave the jar to stand for from 12 to 24 hours. At the
end of that time the baryta solution will be found to be turbid,
owing to the formation of carbonate of baryta, by which the
causticity of the solution will have been diminished. 30 c.c. of
this solution are taken out of the bottle, and their alkalinity
again determined. Deduct the alkalinity of the 60 c.c. as now
determined from the amount which was ascertained before the
experiment began, and multiply the difference by the factor *795.
Call this a=total CO? in jar in c.c. Deduct from the capacity
of the jar 60 c.c., the room occupied by the baryta solution. Let
this be 4. Divide a by &, and the result will be the quantity
of CO? per litre or volumes per 1000 of the air.

The determination of the carbonic acid of the air of a place
occupied by human beings is of importance, inasmuch as the
quantity of this gas in the atmosphere is a good index to the
amount of the foul organic matter of respiration which is present.

24. Describe the construction of a ‘pan’ water closel, and of a
D trap, giving sketches. Ave they good or bad jforms of sanitary
apparatus ? Give your veasons.

24. The pan closet consists of a conical-shaped basin, having
its outlet closed by a metal pan, usually made of copper and
lined with tin, and by which a small quantity of water is retained
in the basin. This pan is, by means of a wire, placed in con-
nexion with the plug. By pulling up the plug the pan is swung
back, and its contents are shot into an iron box, called the con-
tainer. IFrom the container a pipe leads into a leaden D trap,
from the side of which the soil pipe comes off.
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round part of the D being downwards, to. Into the top of this
trap the pipe from the
container leads, and from
the upper and lateral part
of the trap comes off the
soil pipe.

The objections to the
pan closet are :—

(i.) The water is sup-
plied to the basin by
a spreader and not by
a flushing rim, so that
there is a liability to
foul matter being left
behind.

(ii.) The pan rapidly ' _
becomes coated with filth, and sometimes is perforated. In the
latter case sewer air escapes into the house. _

(iii.) The container becomes coated on its sides by a dirty
slime, of exceedingly disagreeable odour, so that every time the
plug is pulled up a gust of foul air escapes.

(iv.) The D trap favours the accumulation of paper and
feecal matter. :

(v.) As a rule the soil Pipe is unventilated. The °pan
closet is probably the worst type of closet ever invented.

The D trap is a very bad form of trap, and has only one
advantage, wiz., that it is not easily unsyphoned. This single
advantage, however, is not sufficient to compensate for its other
serious drawbaclks.

The D trap consists of a leaden box shaped like the letter, the

25. [n what articles of clothing and of decoration is arsenic
sometimes found? What are ifs injurious effects, and under
what circumstances are they most likely lo appear?

25. Arsenic is found in paints, papers, and articles of dress,
coloured with Scheele’s green, emerald green, and some of the
aniline dyes, especially the red. Although green is the colour
most often associated with the presence of arsenic, many browns,
blues, mauves, and greys yield the metal in large quantities.
Arsenical dyes are often used to colour stockings, artificial
flowers, and muslins. The most frequent symptoms of arsenical
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poisoning are redness and running from the eyes, headache,
vomiting and diarrhcea, and abdominal pain. Poisoning by arsenic
is most liable to occur when the articles containing it become
damp. By the action of water on the arsenic, arseniuretted
hydrogen is formed. which, being volatile, escapes into the air,
and develops its poisonous effects in those exposed to its inhala-
tion. It is said that the mixture of starch and arsenic will
develop arseniuretted hydrogen. As distemper may contain
starch and arsenic, the possibility of arsenical poisoning is easy.

26. Describe the usual method for determining the amount of
moisture in the air. How is the amount generally expressed?

26. The amount of moisture present in the air may be obtained
by drawing a known quantity of air through anhydrous phos-
phoric acid and weighing. For hygienic purposes the amount
of moisture in the air is arrived at by finding the dew-point.

This is most usually done by the dry and wet bulb thermo-
metres and Mr. Glaisher’s factors. Take the readings of the two
thermometers, and then deduct the reading of the wet bulb from
the dry bulb thermometer. Look in Glaisher’s table for the
factor which stands opposite the dry bulb temperature, and
multiply it by the difference obtained above. Deduct this pro-
duct from the temperature of the dry bulb, and the result is the
¢ dew-point.’

Taking 100 as complete saturation, the amount of aqueous
vapour in the air is usually expressed in percentages of saturation.
The percentage of aqueous vapour can thus be determined.

In a table of tensions of aqueous vapours find the tension at
the temperature of the dry bulb thermometer. Let this = 4

Let the tension of aqueous vapour at the dew-point, de-
termined above, = ¢'.

Lel & = percentage of aqueous vapour to be found.

idfhen 'z ¢ 2l 5t Apoiz.r.

27, What is meant by hereditary tendency ! What diseases
are most markedly heveditary? What precautions should be
taken against hereditary diseases?

27. By hereditary tendency is meant a predisposition by
inheritance of an individual to exhibit certain idiosyncrasies, or
to contract certain diseases.
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The diseases most markedly hereditary are : Cancer, phthisis,
gout, rheumatism, hamophilia. Nervous diseases such as,
epilepsy, megraine, chorea, pseudohypertrophic paralysis, loco-
motor ataxy, &c. Diabetes.

A person liable to hereditary disease, besides attending to
general hiygienic conditions, should avoid habits most liable
to generate the particular disease to which he has a tendency.
Some diseases, such as gout, rheumatism, phthisis, may with
care be kept at bay; while others, especially diseases of the
nervous system, may attack an individual however careful he
may have been.

28. Under what conditions do marsh diseases appear? What
are the chicf characters of these discases? How wmay they be
prevented ?

28. The conditions which are usually present when marsh
diseases are rife are : (i.) Decaying vegetable matter ; (ii.) Mois-
ture ; and (iii.) A temperature usually about 70" Fahr. or higher.

Marshes are usually below the level of surrounding districts ;
their soils are water-logged ; and they have a luxuriant vegeta-
tion of their own. The water of a marsh may be derived either
from the rain, springs, rivers, or from the sea.

Marsh diseases, although most common in marshy districts,
may appear in the absence of any marsh, as from the simple
upturning of the ground and on the rocks at Ilong Kong.

Marsh diseases assume one of two types, either intermittent
or remittent, the former being the more common. They are
endemic, not communicable, predispose to subsequent attacks,
and are of indefinite duration.

Prevention of marsh disease. ,

(i.) Treatment of the Country.—Consists either in inundating
the marsh and making it a lake, or in draining the subsoil,

(ii.) Of the Feople.—They should live in high houses, the
windows of which should turn away from the direction of the
prevailing wind off the marsh. They should sleep in the upper
rooms of the house, and avoid sleeping on the ground. They
should not drink the marsh water, should eat their food well
cooked, and be warmly clad. Alcohol has no effect in the pre-
vention of malarial disease. People living in marsh districts
should take occasional courses of quinine.



14 Solutions to Questions. [ 1885

1885.

ELEMENTARY.

1. What is the normal composition of "the air? How is it
affected by the respiration of human beings ?

1. In 100 parts the normal composition of the air by volume
is: Nitrogen, 79 ; oxygen, 20°9 ; carbonic acid, ‘04 ; traces of
ozone, ammonia, nitrates, &c., and a quantity of moisture vary-
ing with the temperature.

By respiration the following changes take place :—The oxygen
is reduced from 209 to 16 ; the carbonic acid is increased from
‘04 to 4'7 ; the expired air is saturated with moisture, and has a
large quantity of foul organic matter added to it. The nitrogen
remains practically unchanged.

2. How s drinking toater likely to be contaminated (i) in
wells, (i1.) in cisterns ?

2. (i.) In wells :

(@) Taking the well as a centre, every well drains an amount
of land around it equal to four times its depth. Any excretal
matter, organic, and other refuse on the surface of this area,
together with the mineral impurities of the soil, are therefore
liable to be washed into the well.

(&) By the overflow of cesspools; or by the faulty construction
of these receptacles, which, instead of being properly constructed
and water-tight, may allow the liquids of the sewage to drain
away into the surrounding soil. Should the well and cesspool
be so placed that the direction of flow of the subsoil water is
from the latter towards the well, pollution of the well becomes a
certainty.

(11.) In cisterns :

(@) Through dirt, rubbish, and dead animals dropping into
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the water. Cisterns which have been left uncleaned for years
will accumulate a store of filth, which is often truly marvellous.

(#) From the material of which the cistern is made. If of
lead, water containing a large amount of oxygen or of nitrites
acts as a solvent of the metal. If of galvanised iron, Z.e., iron
with a coating of zinc, should the zinc become rubbed off,
electrolytic action is set up, and zinc passes into solution. Lead
may also get into the water should the latter be stored in slate
or stone cisterns, as red lead is often used for the joints,

(¢) Through the cistern being furnished with a standing
waste pipe, which, instead of opening outside, is carried into
the soil pipe or D trap of a pan closet.

Or the spindle-valve covering the opening of the pipe which
supplies the closet may be enclosed in a ventilating pipe which
opens under the cover of the cistern.

3. What are the reasons for cooking food? How should a
joint be roasted, and wiy?

3. The reasons for cooking food are :

(i.) The food becomes softer, looser in texture, and more
digestible,

(ii.) It prevents the possibility of human beings contracting
contagious diseases from animals, being injured by products of
putrefaction, or of becoming infested with parasites.

(1ii.) The food becomes more palatable, and is more pleasant
to the eye.

In roasting, a joint should first be placed close to a brisk fire,
and kept there for ten to fifteen minutes, until the proteids on
the surface of the meat have coagulated, so as to keep the salts
and extractives in the meat. It should then be cooked by a
slower fire until done through. It is said a joint requires about
fifteen minutes for every pound weight, in roasting.

4. Explain the importance of bodily exercise. Why is rest
necessary ?

4. A certain amount of bodily exercise is absolutely essen-
tial to health, With a proper amount of exercise the healthy
nutrition and growth of all the tissues and organs of the body
is stimulated. Too much or two little exercise impedes growth.












































































































































































































































































































