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g0 ' HYGIENE AND PUBLIC HEALTH

by a separate basin, the outlet from which dips into the water in
the trough. The trough, moreover, is kept filled with water,
which also rises up for a few inches into each w.c. basin; this is
effected by doing away with the weir and substituting a high
siphon trap at the outlet to the trough. Each separate basin
is flushed through its flushing rim every time the automatic

FiGg. 22,—NEw ForM oF TrouGH CLOSET OR LATRINE WITH
ISOLATED PaNSs,

flush tank discharges, this discharge causing the emptying of the
basins and trough by siphonic action. On the whole, trough
closets have not been found to be very satisfactory in practice,
and in schools and institutions they are now being replaced by
separate pedestal wash-down closets.

Wasie-water closets, in which the excreta are carried away by
means of the house waste-waters, and in which flushing cisterns














































































































































































































































































































































































2I2 HYGIENE AND PUBLIC HEALTH

room as the inlets, so as to cause the incoming air to circulate
thoroughly before it escapes. Mechanical ventilation by means
of fans is now much used in public halls and restaurants, and is
advocated for school classrooms.

The objections to the propulsion or *‘ plenum " system of
ventilating buildings is that experience shows that the air has
lost its freshness and is liable to cause lassitude and a feeling of
depression amongst those who habitually come under its influence.

Plerum Sysfem

Adape
t Srore Boler

FIG. 32.

Chemical and bacterioscopic examination may demonstrate the
purity of such air, but none the less there is reason to believe
that in such air the tonic principle characteristic of really fresh
air is diminished. The very artificiality of the plenum system,
which permits of the air supply being regulated with great nicety
as to rate of movement, temperature, moisture, etc., robs it at
the same time of the refreshing qualities so important for the
maintenance of a good standard of health. Open windows and
direct ventilation through the external walls of a building may
cause draughts and irregularities of temperature, but such
methods appear to be more healthful for hospitals and buildings

















































































































































































CLIMATE AND METEOROLOGY 271

atmospheric pressure acts upon the spring, and is recorded on a dial.
This instrument is chiefly used for taking altitudes. The practice is
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F1G6. 40.—FORTIN'S STANDARD FiG. 41.—DIiaGrRaM oF BAROMETER
BAROMETER. SCALE AND VERNIER

A, scale; B, vernier.

to read the aneroid to the nearest | }; inch both at the commencement
and at the termination of an ascent, and then to subtract one reading
























CLIMATE AND METEOROLOGY 279

mercury to pass on one side of it as it expands, but does not allow it
to return on cooling. In hanging a maximum thermometer, it is
necessary to see that the end of the tube furthest from the bulb is
slightly inclined downwards, to assist in preventing the return of any
portion of the column of mercury into the bulb on a decrease of
temperature. Before reading the instrument, the end furthest
from the bulb should be gently elevated to an angle of about 45°.

Minimum thermometers record the lowest temperature reached.
They are alcohol instruments, with an index in the alcohol (Ruther-
ford’s) which moves with the spirit on contraction by cold, owing
to capillary attraction, but not on expansion, and is therefore left
registering the lowest temperature. The end of the index furthest
from the bulb indicates the minimum temperature.
Occasionally air bubbles appear in the alcohol and
fix the index. They can be removed by holding
the thermometer with the bulb downwards, and
swinging it round rapidly at arm’s length. These
instruments should be hung so that the bulb end
is 1 inch lower than the other end, because then
the index is less likely to be affected by a rise in
temperature.

The so-called ** earih '’ thermomeier is a maximum
thermometer which is suspended by a chain in a
stout iron tube, 5 feet long, which is provided with
a pointed metal cap. By this means the temperature
of the earth at depths up to nearly 5 feet can be
ascertained. In taking an observation the ther-
mometer must be quickly drawn up and read.

In Six’s thermomeler (fig. 47) there is a U-tube,
the middle part of which is occupied by mercury.
The bulb (a) and both tubes above the mercury
contain alcohol, in which are two steel indices,
which are brought by means of a magnet to rest
upon either column of mercury; and (b) is a small
chamber containing air. On a rise of temperature,
the alcohol, expanding in the bulb (a), depresses
the mercury level in one arm, and therefore raises
it in the other, the maximum temperature being
indicated by the position reached by the lower end PETT
of the index. Conversely, as the temperature falls .. 47.—SIX’s
the alcohol in the bulb contracts, and the pressure -y pyouprER,
of the air in the chamber (b) depresses the mercury
level in the arm immediately beneath, and therefore raises the mercury
level in the other arm, in which the index then registers the lowest
temperature experienced. Thus, in the arm (¢) maximum tempera-
tures are registered, and in the arm (d) minimum temperatures.

A barvograph and a thermograph are instruments which furnish
a record of the barometric pressure and of the temperature for the
whole twenty-four hours of the day and night. The records are
traced on slowly revolving drums worked by clockwork. The
instruments require repeated standardizing. In the recording
aneroid barometer the fluctuations of atmospheric pressure act upon
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Regular exercise in the open air is most essential to brain
workers, to purify the blood from waste matters, and to stimulate
#'the action of the bowels; but exercise of the muscles generally
is necessary for the healthy performances of all the functions of
the body. Well-developed muscles are requisite for all active
spontaneous movements. Over-development of isolated groups
of muscles, such as may be produced by too specialized physical
exercises or gymnastic feats, should not be sought for, as they
do not tend to the harmonious working of all parts of the body,
and may actually hamper free movements in unaccustomed
directions. The aim should be to encourage general strength
and activity, and not to attain special expertness in feats of
strength controlled by isolated groups of muscles. The natural
exercises, such as walking, running, riding on horseback, fencing,
boxing, rowing, and all the various games in which co-ordinated
movements of many muscles (hands, fingers, arms, legs, trunk,
head, neck, and eyes) are concerned, are superior both for
physical, mental, and moral training, to physical exercises
carried out to the word of command. Games inculcate courage,
control of the temper, self-restraint, and obedience to discipline,
combined with the desire to win; but the latter should not be
allowed to overrule fairness and good temper to opponents,
and the desire to show individual excellence should always be
subordinated to the desire to do what is best for one’s side.

After active exercise the body should be well washed with
soap and water to remove the secretion from the sweat and
sebaceous glands, which, if left on to dry, becomes mixed with
shed epidermic scales from the scarf-skin, and renders the skin
dirty and damp. The damp skin causes surface cooling, and
often gives rise to a dangerous internal chill.

If the exercise is too severe the heart is overstrained, breath-
lessness and palpitation are brought on, and the pulse becomes
small, very frequent and irregular. Gymnastic and other mus-
cular exercises, which involve the fixation of the walls of the
chest for an undue period (more than a few seconds), and con-
sequent arrest of the respiratory movements, are particularly
liable to produce heart strain and subsequent dilatation of the
heart. An indication of the possible injurious action that may
result is afforded by the occurrence of congestion of the veins
and lividity of the face during the muscular effort. In the
British Army, since the modified Swedish forms of exercises













































































































































































































































































































































































































































422 HYGIENE AND PUBLIC HEALTH

Phagocytosis and the opsonic powers of blood serum have been
studied chiefly in connection with invasions of the body by the
following organisms: Staphylococcus, Bacillus tuberculosts, B. pes-
fts, B. melitensis, B. dysenfericus (Shiga), B. colt, Pneumococcus,
Streptococcus, B. anthracis, B. typhosus, and Vibrio cholere. B.
diphtherie appears not to be affected by opsonins; and in regard
to all the above infections it must be borne in mind that the
question of phagocytability is dependent upon virulence very
largely, a freshly isolated virulent bacterium being frequently
quite resistant to phagocytosis, whilst the same bacterium, which
has been sub-cultured in nutrient media, may be phagocyted
with facility. Some of the infective agents of disease appear
also to be capable of defending themselves against the immunity=-
producing forces of the body, and of eventually producing
resistant strains, which can perpetuate the race, uncontrolled by
the defensive powers of the host.

Agglutinins.—These are substances produced in the blood
serum as the result of the invasion of infective bacteria, which
cause the particular bacteria, in response to which they appear,
to agglutinate, i.e., to lose their motility, if they are motile, and
to collect into clumps, which, outside the body (in vifro), separate
out from the fluid and deposit at its lowest part. The bacteria
are not killed by agglutination. Although these agglutinins are
specific for specific bacteria, they also appear to be able to exert
a partial agglutinizing effect upon bacteria of allied species.
Thus a typhoid immune serum possesses, besides its greatly
increased agglutinating power for B. fyphosus, an agglutinating
power in less degree for B. paratyphosus, which is notably above
the agglutinating power of normal serum for the latter microbe.

The réle played by the agglutinins in the production of im-
munity appears to be slight, as neither the capacity for growth,
nor the virulence of the agglutinated bacteria, is appreciably
altered thereby. The agglutinating power of the serum of an
animal gives no indication of the degree of the animal’s immunity
against the particular micro-organism. Nevertheless, the pres-
ence of agglutinins in a serum affords valuable indications,
(r) mm the diagnosis of various bacterial diseases, (2) in the
differentiation of bacteria found in various lesions. Agglutinins
exert their effects upon dead as well as upon living bacteria.

Precipitins —These, like the agglutinins, are specific substances
found in the serum of animals which have received injections of a
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case with all infectious diseases, it cannot be originated by any

It is probable that during epidemic periods

small-pox is very frequently spread by the number of mild and

such conditions.
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506 HYGIENE AND PUBLIC HEALTH

SANATORIA FOR CONSUMPTIVES.

Although there has been a tendency to exaggerate the good results
to be derived from the sanatorium treatment of consumption, the
value of the treatment is very considerable, and has been abundantly
testified to, more particularly in Germany, where more than a hundred
sanatoria exist. But it is necessary to make a careful selection of the
cases to be admitted, if the best results are to be obtained from the
expenditure entailed. Cases of recent origin with limited lesions and
little or no fever may be expected to derive considerable benefit
from the sanatorium treatment, but a carefully selected chronic case
may be found to benefit also, sometimes more so than some of the
early and acute cases. Another necessary condition of success is
the retention of the patient for a sufficiently long period (six months,
on the average) before he is discharged, and even then regard must
be had to the fact that he is very liable at any time to a relapse.
With a view of reducing this risk it is often necessary that the indi-
vidual should not return to his old occupation and environment; and,
therefore, it seems desirable in connection with such institutions that
there should be an After-Care Committee, whose duty should be
to keep in touch with the discharged individual, to advise him, and
(where necessary and possible) assist him in obtaining suitable out-
door occupation. Failure to comply with the above provisions may
result in the sanatorium treatment proving a costly failure.

The general features of the sanatorium treatment are as follows:
As much as possible of the life of the patient is spent in the open air;
at certain stages absolute rest is required, at others graduated exercise ;
careful and generous feeding is an important part of the treatment;
massage, baths, and cold sponging are also necessary for certain cases;
and the educational and disciplinary effects should be such as to con-
tinue of lasting value to the patients. Itis necessary that the patients
should be under almost constant medical supervision; they should be
carefully classified, and most of them should be visited three times
daily, the temperature taken, and directions given with reference to
food, exercise, etc., in accordance with their condition. Therefore
there should be one medical man to not more than 100 patients.
It is furthermore desirable in connection with such institutions that
there should be provision in the grounds for some kind of labour,
especially when the sanatorium is a poor-class one. The employment
of suitable patients in a little gardening, poultry farming, bee-keeping,
or other light labour, not only does something to prevent them from be-
coming lazy, but serves to train them in outdoor pursuits, and this train-
ing they can sometimes turn to account after leaving the sanatorium.
At the Frimley Sanatorium of the Brompton Hospital for Consump-
tion, the former Resident Medical Officer, Dr. Patterson, introduced
a system of graduated labour, by which patients can be led on, stage
by stage, to undertake the most laborious forms of manual work such as
is ordinarily performed by navvies. This graduated system of labour
has been found to have an important influence on treatment and cure
of the disease, the effect of the graduated exercise being to cause auto-
inoculation—that is to say, the tubercular toxins, as the result of







































































































































































































































































































































































































































































































































































































































DISINFECTION J1I

in fifteen minutes, and on removal from the sack they become
quite dry within two or three minutes. The method is quite
efficient for the disinfection of non-sporing organisms, and seeing
that the whole apparatus is easily portable upon a cycle, it
should prove very useful in country districts, as well as for schools
and other institutions.

Formic aldehyde vapour mixed with current steam under
reduced pressure (by aspiration), and therefore at a reduced
temperature (70° to 80°C.), proves satisfactory for the disinfection

Fic. 88 —THE Sack STEaAM DISINFECTOR.

The complete apparatus ready for work in a small shed, showing small oil
lamp and boiler.

of articles likely to be injured by the employment of high tem-
perature steam, such as books and leathern articles (vide p. 706);

A disinfecting station should comprise:

1. Two rooms completely separated from each other by a wall,
into which the stove is built, so that it communicates with both
rooms. The infected articles are brought into one room and
placed in the stove, and after disinfection they are removed from
the other end of the stove, which opens into the non-infected
room. No infectious material must be allowed to enter the
non-infected room, and there should be no direct means of
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communication between it and the infected room. The workers
in the infected side should always wear ““ overalls.” The floors
and walls of both rooms should be made of some smooth and
non-porous material, which can be readily and efficiently cleansed
by water; and exceptionally good provision should be made for
ventilation and light.

2. An incinerator or destructor, provided with a small second
fire to cremate the products of imperfect combustion before they
pass up the flue.

F16, 89.—FURNACE-HEATED DoOUBLE-DOOR DISINFECTOR, SHOWING
BrICKWORK SETITING, ETC.

3. Separate sheds must be provided for (a) vans employed to
bring in infected articles, and (b) those employed to return the
disinfected articles. :

4. A laundry and bath-room sometimes form part of a dis-

infecting station, a charge being made for any laundry work
undertaken.

DISINFECTANTS EMPLOYED IN LIQUID FORM.

Solutions of the following substances are employed:
Perchlovide of Mercury (HgCl,, corrosive sublimate).—This is
one of the most powerful and one of the most convenient dis-







































































































































































































































