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which the air had previously entered was now closed, the aspira-
tion was started, and air not being obtained through the small
Pipe, the soil-pipe air bubbled through the trap. The liquid in
the bulb in this case became hazy and developed bacteria and
mould. Soil-pipe air bubbling through the trap carries with it
the germs, and if this soil-pipe air contained the germs of
specific diseases, these would doubtless be conveyed to the
atmosphere of the house,

These experiments establish the reliability of the water trap, if
sound and well placed, and emphasise the importance of ventilation
of the soil pipe, and of so arranging the pipes that pressure and
siphoning may be avoided.

Another of the modes of entrance of soil-pipe air to the house
is through loose joints, or cracks, chips, or holes in the pipes.
These defects may be due to bad material or bad workmanship,
they may be due to subsidence in a new building, or they may be
due to decay of the materials through time, They will, of
course, admit the soil-pipe atmosphere and also its germs, The
late Dr. Fergus drew attention to the perforation of lead pipes on
their unwet surfaces, through the action of the carbonic acid gas
contained in the soil-pipe air, and showed that this action was
much more severe and much more speedy when the pipes were
badly or not at all ventilated. To determine what might pass
through small holes in a soil-pipe, I performed the following
experiment. A piece of lead gas pipe (B) was inserted in the
side of the soil-pipe, was flattened to closure at its extremity,
and was then perforated by a pin. The end of this pipe passed
through a cotton-wool plug into a flask containing cultivating
liquid. The flask remained for 24 hours in communication with
the soil-pipe by the pin hole, and on being removed it contained
numbers of motes, and it developed fungi and bacteria. A pin
hole, therefore, in a soil-pipe is a source of some danger.

In considering the influences of loose joints and of holes in
soil-pipes, we must remember that the soil-pipe air is drawn in
forcibly through these openings by the greater heat in the house,
and by the action of the chimneys, and that during the night, if the
doors and windows are too securely closed against the admission
of air, a large proportion of the air which enters the house may
be coming by way of the openings in the soil-pipe.
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may be an excessive prevalence of infectious diseases, not because
the drains or soil-pipes have produced these diseases, not because
they have conveyed these diseases, but because they have rendered
the inhabitants suitable soil for their germs. The general
deterioration of health produced by defective drainage may result
in many diseases, and probably the long continued breathing of
air so deteriorated is very frequently an important factor in the
production of consumption. As has already been stated, great
improvements made in the house drainage of Aberdeen were
followed by a marked diminution of deaths from consumption.

The injurious effects produced by defective drainage have been
very frequently measured by the extent to which infectious diseases
have prevailed. It will thus be seen that such a measure is a faulty
one, and that much injury may be produced, while infectious
diseases have been absent. Much serious injury to health,
manifested in many different forms of disorder and debility, may
follow from defective drainage, while no infectious disorders may
have appeared.

Such is a sketch of she effects on health of defective drainage,
but it is to be noted that the effects produced are not specifically
connected with drain or soil-pipe air, The effects are very much
the same as are produced by putrefaction of organic matter in the
soil on which the house is built, in the damp walls of the house,
under the floors of the house by putrefying dead rats or mice, or
in the house itself by any collection of putrid material. And in
connection with this, it may be said that the putrid fungoid
masses s0 frequently found in lead safes or trays under baths and
water-closets—hidden from view by the boarding, but slowly
putrefying and giving off their gases and germs—are probably
as dangerous to health as even a perforated soil-pipe. The
foulness of the atmosphere resulting from overcrowding and
from defective ventilation produce, indeed, much the same con-
stitutional effects. The late Professor Carnelly found that, as to
carbonic acid, the air of some crowded schools was about as bad
as the average sewer; and that the air of the crowded school-
rooms contained sometimes 1,500 micro-organisms, as against
about 90 in sewers, Impure air, rendered impure by the pro-
ducts of respiration, or by the products of putrefaction inside
the drainage pipes, or otherwise in connection with the house,







=L L ] 1 | I Hinlg | [
[ [ + T ] e 1% AT o] 3 ThE 5E
L : L ; e av Are 3] GLE T
| - L d - » ! - . b ! .
1 ] LROEE Nere a ¥ 1
T
A1E :







