Hygiene and public health / by Louis C. Parkes and Henry Kenwood.

Contributors

Parkes, Louis C. 1857-1942.
Kenwood, Henry R. 1862-1945.
Royal College of Physicians of Edinburgh

Publication/Creation
London : H.K. Lewis, 1901.

Persistent URL

https://wellcomecollection.org/works/b63ypnv5

Provider

Royal College of Physicians Edinburgh

License and attribution

This material has been provided by This material has been provided by the
Royal College of Physicians of Edinburgh. The original may be consulted at
the Royal College of Physicians of Edinburgh. where the originals may be
consulted.

Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



















LEWIS'S PRACTICAL, SERIES,

DISEASES OF THE NERVOUS SYSTEM. By CHARLEY E,
BEEVOR, M.D.(Lond)), F.R.C.P., Physician to the National Hos-
pital for the Paralysed and Epileplic. 105, 64.

ON THE TREATMENT OF PULMONARY CONSUMPTION. By
V.D. HARRIS, M.D.(Lond.}, FR.C.P.,and E.C. BEALE, M.A.,
M.B. (Cantab.), F.R.C.P., Physicians to the City of London Hospital
Jor Diseases of the Chest. 105, 6d.

THE SURGICAL DISEASES OF CHILDREN., By IVARCY
POWER, M.A., M.B.(Oxon.), F.R.C.5. (Eng), Assistant Surgeon
to St Barthoelomew's Hospital. 10s. 6d.

DISEASES OF THE NOSE AND THROAT. By F, DE HAVIL-
LAND HALL, M.D., F.R.C.P.(Lond.), Physician to Out-Patients
al the Westminster Hospital; and HERBERT TILLEY, M.D.,
B.S.(Lond), F.R.C.5. (Eng.), Surgeon to the Hospital for Diseases
of the Throat, Golden Square, London. 10s. 64.

PUBLIC HEALTH LABORATORY WORK. By HENRY R.
KENWOOD, M.B., D.P.H., F.C.5., Assistant Professor of Public
Health, Untversity College, ete. Second Edition, 10s. 64d.

MEDICAL MICROSCOPY. By FRANK J. WETHERED, M.D.,
F.R.C.P., Medical Registrar to the Middlesex Hospital. gs.

MEDICAL ELECTRICITY. By H. LEWIS JONES, M. A., M.D.,
F.R.C.P., Medical Officer in Charge of the Electrical Depariment in
St. Bartholomew's Hospital. Third Edition, 10s. 6d.

HYGIENE AND PUBLIC HEALTH. By LOUIS PARKES, M.D.,
D.P.H. (Lond. Unip.), Lectuver on Public Health at St George's
Hospital Medical School ; and HENRY KENWOOD, M.B., D.P.H.,
F.C.S., Assistant Professor of Public Health, University College,
2lc. 1I285.

A PRACTICAL TEXTBOOK OF THE DISEASES OF WOMEN.,
!J':]" IIR THUR .I'rlr- J."'r; LE WEH-S‘, J’f- ﬂ-! iH+ErC+F|| Qﬁfifffﬁp-&_}ﬂffﬂl}lﬂ
to the London Hospital, Fifil Edition, 105, 64.

ANVAESTHETICS, THEIR USES AND ADMINISTRATION. By
DUDLEY W. BUXTON, M.D., B.S., M.R.C.5., Administrator of
Anwsthetics and Lecturer in Unfpervsity College Hospital., Third
Edition. 6s.

MANUAL OF OPHTHALMIC PRACTICE. By C. HIGGENS,
F.R.C.8., Ophthalmic Surgeon to Guy's Hospital, 6s.

ONFEVERS, THEIR HISTORY, ETIOLOGY,DIAGNOSIS, PROG-
NOSIS, AND TREATMENT. By A.COLLIE, M.D. B8s. 6d.
HANDBOOK OF DISEASES OF THE EAR. By URBAN
PRITCHARD, M.D. (Edin.), F.R.C.5. (Eng.), Professor of Aural

Surgery at King's College. Third Edition, bs.

A PRACTICAL TREATISE ON DISEASES OF THE KIDNEVYS
AND URINARY DERANGEMENTS. ByC.H.RALFE, M. A.,
M.D., F.R.C.P., Physician fo the London Hospital. 10s. 6d.

DENTAL SURGERY. ByASHLEV W.BARRETT, M.B.,, M.R.C.5.,
L.D.S., Dental Surgeon to the London Hospital., Thivd Edition, 35. 6d.

BODILY DEFORMITIES AND THEIR TREATMENT. By H.
A. REEVES, F.R.C.S5. (Edin.), Senior Assistant Swurgeon o the
London Hospital. Bs. 6d.

LONDON: H. K. LEWIS, 136 GOWER STREET, W.C.




Iy GIENE

Bl 1C HEALTH

BY

LOUIS PAREKES, M.D., D.P.H,

FELLOW OF THE SANITARY INSTITUTE, AND MEMBER OF THB
NERS; LECTURER ON FUBLIC HEALTH AT 5T. f;T‘:ﬂllI}E'ﬁ HO=
SCHOOL ; MEDICAL OFFICER OF HEALTH AND PUBLIC ANALYS
THE BOROUGH OF CHELSEA; LATE ASSISTANT PROFESSOR OF
PUBLIC HEALTH AT UNIVERSITY COLLEGE, LONDON

AND

HENRY KENWOOD, M.B., D.P.H., E.C.S.

FELLOW OF THE SANITARY INSTITUTE, AND MEMBER OF THE BOARD OF EXAMI-
NERS; ASSISTANT PROFESSOR OF PUBLIC HEALTH AT UNIVERSITY COLLEGE,
LONDON § MEDICAL OFFICER OF HEALTH AND PUBLIC ANALYST FOR
THE BOROUGH OF STOKE NEWINGTON

WITH ILLUSTRATIONS

LONDON
H. K. LEWIS, 136, GOWER STREET, W.C.
1901






PREFRECE

THE book of the same title as the present one, of which
one of us was the author, having run through five
editions in the space of ten years, has been taken as
the basis of the present work. The great advance in
the science of hygiene during the past decennium has
necessitated practically the recasting of the older book,
the modification of certain matter therein contained, and
the addition of much new matter. It has been the aim
of the authors in the present work to give in a con-
densed, though readable, form the essential principles
of the science of hygiene and the more important facts
m Public Health Administration. The book is more
especially designed for those members of the medical
profession who are studying for the various Public
Health diplomas, but we trust it may serve as a handy

guide to the profession generally upon those topics

which are connected with the Public Health aspects of




Vi PREFACE

their work. For the convenience of such of the lay
public as may become readers, we have endeavoured
as far as possible to convey information by the use of
generally understood terms and the avoidance of those
which are only of technical application.

The subject of Sanitary Law and Administration is
necessarily much condensed, but it is designed to convey
a sufficient knowledge of the subject to meet the require-
ments of the majority of readers, and to enable any
reader to obtain an intelligent grasp of the subject.
Such details of Public Health work as can alone be per-
formed in a chemical or bacteriological laboratory are
not included in the present work, as we are of opinion
that this important branch of the subject cannot be
satisfactorily dealt with in a small general text-book of
Public Health, and several excellent laboratory manuals
are now 1n circulation.

|5 Beqh |
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HYGIENE AND PUBLIC HEALTH.

CHAPTER 1.
WATER.

WATER 1s a prime necessity of life. Without it, terres-
trial animal and vegetable life must cease to exist. The
earliest settlements in all countries were, therefore, made
in the neighbourhood of water. Towns and villages
sprang up on the banks of streams and rivers, on the
shores of lakes, and in the neighbourhood of springs; or
water was obtained from the soil around these early
settlements by shallow excavations or wells. In modern
times, sites for dwellings are not necessarily limited to
a small area around a natural source of water. Our
engineering knowledge enables us, on the one hand, to
obtain water by means of wells and borings from great
depths beneath the surface of the earth, and on the other
to convey water from great distances by means of con-
duits to the places where it 1s required.

This latter method was well known to the ancient
Romans, many of whose aqueducts and reservoirs are,
after the lapse of many centuries, still standing, and

serve to fulfil their original purpose. In Rome the total
I




2 HYGIENE AND PUBLIC HEALTH

supply per head was certainly not less than 300 gallons
daily for a population of about 1,000,000 people, the
greater portion of this vast supply of water being required
for public baths and fountains.

London is an instance of a settlement founded origin-
ally on the banks of a river, and spreading subsequently
away from the neighbourhood of the river only in those
directions where a water-bearing gravel overlaid the im-
permeable London clay. The bed of gravel being of but
slight thickness—10 to 30 feet—water was easily reached
by shallow excavations or wells; whilst at some places
springs flowed out where the gravel terminated, as at
Bagnigge, Holywell, and Clerkenwell. Sixty years ago,
parts of London where the clay came to the surface, and
which are now densely populated, owing to the introduc-
tion of a public water supply, were quite uninhabited.

There is reason to believe that the ancient Egyptians,
and the Chinese from a remote antiquity, obtained water
from great depths below the surface of the earth by
means of artesian wells, the water flowing out at the
mouth of the well; but the practice of making deep
borings in search of water was not introduced amongst
Western nations until comparatively recent times.

SoURCES OF WATER—COLLECTION AND STORAGE.

The natural sources of water are the rain and snow
which fall on the surface of the earth. When the rain
has reached the surface of the ground, it is disposed of in
the following ways : a portion (a) is evaporated ; another
portion (b) flows off in the direction of the inclination of
the surface; whilst a third portion (¢) sinks into or per-
colates through the interstices of the soil.

The amount of rain that evaporates depends upon the
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temperature of the air. The higher the temperature, the
oreater the evaporation. If the inclination of the surface
is nil, or only very slight, and the soil 1s of some depth
and of a porous nature, the larger portion sinks into the
soil or percolates. 1If, however, the inclination of the sur-
face is great and the soil is not porous, but more or less
impermeable to water, the greater portion of the un-
evaporated rain flows down the incline. It is this portion
which forms or helps to swell the brooks, streams, and
rivers, which are the natural drainage channels of the
locality. In very porous soils, such as pure sand or
coarse gravel, the rain so rapidly sinks into the interstices
of the soil that the evaporation even in summer is but
slight. In nearly all other soils, however, the amount of
rain evaporated greatly exceeds the percolation, even in
winter,

The portion that percolates, after a certain deduction
that must be made for the moisture absorbed by the roots
of vegetables and grasses growing on the surface, and
which is subsequently evaporated from their leaves, helps
to form and renew the underground sources of water.
These are made available to man by natural outlets as
springs, or by artificial tappings in their subterranean
depths through wells and borings.

Rainfall.

The rain that falls on the roofs of houses can be col-
lected and made available as a means of water supply.
To calculate the amount of water supply per head from
this source, we must know the amount of roof space per
individual (the slope of the roof must not be taken into
account, but merely the area of horizontal surface covered
by the roof), the average amount of yearly rainfall, and

I—2



4 HYGIENE AND PUBLIC HEALTH

the average amount of evaporation of the rainfall. As
the roofs of houses are, or should be, quite impermeable
to water, there is no percolation or sinking in of the fallen
rain.

The amount of yearly rainfall varies considerably in
different parts of England. In the Eastern Counties the
average is less than 25 inches per annum. Throughout
the remainder of England the average is from 30 to 40
inches per annum, with very much larger amounts in the
mountainous and hilly districts of Devonshire, Wales,
Cumberland, and Westmorland (6o to 200 inches per
annum). The expression “an inch of rainfall ” implies
that 1 cubic inch of rain-water has fallen upon each
square inch of horizontal surface.

The amount of evaporation from the surfaces of roofs
may be taken as averaging throughout the year 20 per
cent. of the rainfall. The evaporation is greatest where
the rainfall is least, and vice-versa. 1f the amount of roof
space per head in a town is 60 square feet, and the rain-
fall 30 inches in the year, deducting one-fifth for evapora-
tion, 207,360 cubic inches of rain (=120 cubic feet or
748 gallons) is the amount available for each person in a
year, which is equal to about 2 gallons daily. Thisis the
amount available from the rainfall—30 inches—of an
average year. It has been found from a great number of
records of rainfall extending over a long series of years in
different places, that the rainfall in the driest year is one-
third less than the daverage fall, whilst in the wettest year
it is one-third greater than the average. So that in a
very dry year, in the example given above, the amount
of water available may be only 1} gallons daily per head, -
whilst in a very wet year it may be 2% gallons.

Rain 1s also sometimes collected from prepared sur-
faces of ground, which, together with the storage reservoir
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or tank, should always be railed off to keep live stock away.
The surface of a certain area of land in an exposed situa-
tion 1s rendered impermeable by a covering of slates,
asphalte, or cement, and sloped towards an outlet pipe or
pipes leading to a tank or reservoir. In estimating the
amount of water that can be obtained from such a surface,
calculations may be facilitated by remembering that one
inch of rain delivers 4'673 gallons on every square yard,
or 22,0617 gallons (101 tons) on each acre.

Rain, as it leaves the clouds, is water pure and simple,
free from all foreign ingredients. In its passage through
the air to the earth it may collect various impurities—
gaseous and suspended. The rain falling in towns is
found to have absorbed sulphurous and sulphuric acids,
always present in the air of towns from combustion of
coal and coal gas, and to contain numerous sooty particles.

From the observations made at Montsouris, near Paris,
by Dr. Miquel, it also appears that the rain washes out
of the air countless bacterial and fungoid organisms and
their spores. The rain which first falls in a shower, and
that which falls after a period of dry weather, contains far
larger numbers of bacteria than that which falls later on
in a storm, or succeeds the first shower; 200,000 germs
per litre is not an unusual quantity under the first set of
circumstances. During the warm months of the year,
the number of bacteria in the rain are greatly in excess
of those found in the rain falling in winter and early
spring. The greater number of the organisms in rain
are micrococci.  All the organisms found in rain exist
to a larger extent in the form of spores than in the
adult state. DBesides bacteria, pollen of grasses and
flowers, microscopic plants such as Protococcus pluvialis,
and spores of fungi are occasionally found in rain, the
latter being on rare occasions in sufficient quantity to
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cause a localized fall of what is known as “ coloured
rain.”’

Rain is thus seen to be a great purifier of air, for it
washes out of it gaseous and solid impurities, organic and
inorganic. For this reason also the rain which fallsin the
impure smoke and soot-laden atmosphere of large towns
is unfit to drink.

When roofs are used as collecting surfaces for rain
water, the first portion of rain which falls and descends
from the roof should be rejected, as it is liable to be much
polluted with soot, vegetable matter (leaves), and animal
matter (excrement of birds, etc.) washed off from the
slates or tiles. After the first washing, the remainder of
the water may be collected and stored. Roberts’s Rain
Water Separator effects this purpose by allowing the first
portion of water that passes through the apparatus to run
to waste through a pipe at its base. After a certain time
the apparatus, which i1s balanced on a pivot, cants over,
owing to its centre of gravity being altered as one of its
compartments fills with water, and the water escapes
through the outlet below into another pipe, which con-
ducts it to a storage cistern, Rain water should always
be stored in as pure a condition as possible, otherwise the
storage receptacle becomes coated with foul matters, which
putrefy and poison the water. The advantage of under-
ground storage is that the water does not get frozen in the
winter or unpleasantly hot in the summer. But, onthe other
hand, the tanks are difficult of access. Underground tanks
must be built of sound masonry and lined with hydraulic
cement. They should rest upon a bed of concrete and be
covered over with arches of masonry ; and if there is a
special danger of polluting material gaining access to the
tank, they should be surrounded with at least a foot of
well-puddled clay,
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Rain water is especially useful for cooking and washing
on account of its softness—that is to say, its freedom from
the salts of lime or magnesia in solution. When these
salts are dissolved in a water they render it sard. Hard-
ness 1s usually reckoned as equivalent to so many grains
of chalk or carbonate of calcium per gallon of water. A
water containing more than 10 grains of chalk or its equi-
valent in other salts (sulphate or chloride of calcium,
carbonate of magnesia, etc.) to the gallon is said to be
hard. Hardness due to the presence of carbonate of
calcium, which is chiefly held in solution in the water
by its combination with carbonic acid as a bicarbonate,
is said to be temporary ; for when the water boils, carbonic
acid is driven off, and the chalk, no longer able to remain
in solution, 1s precipitated.

It is this deposit of chalk which causes the fur on the
bottom and sides of boilers and kettles, When meat
or vegetables are cooked by boiling in hard water, a
certain amount of the hard material is deposited on their
surfaces, which either hinders the proper penetration
of the heat into the interior, or prevents solution of
the soluble materials when this is desired. The fur
lining is also a non-conducting material, and impedes
the passage of heat from the fire to the contents of the
boiler or kettle, thus causing a waste of fuel. This
fur lining is one of the causes of the boiler explosions,
from which loss of life not infrequently results. To re-
duce the possibility of such explosions the following
precautions are desirable:—The boilers should be of
wrought iron, properly tested ; they should be periodi-
cally inspected and cleaned ; pipes connected with them
should not be carried up external walls where they may
be affected by frost, and the cisterns should also be
in well-protected positions; the safety-valve should be
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accessible, easily adjusted, and sensitive to variations
of pressure.

Great waste of soap, too, is caused by the use of hard
water in washing. In washing it is necessary to produce
a lather of the soap with water; but when the water is
hard, the lime or magnesia combines with the oleic or
stearic acid of the soap (hard soap being chiefly a stearate
of sodium, soft soap an oleate of potassium), forming a
curdy precipitate; and all the lime or magnesia of the
water must be so deposited before a lather can be formed.
Consequently a certain amount of soap is wasted. One
grain of chalk wastes about 8 grains of soap.

The hardness of rain water is generally less than half
a degree; that is to say, there is less than half a grain
of chalk or its equivalent salts to the gallon of water;
hence its value for domestic purposes. Rain water should
never be allowed to run to waste where the water derived
from other sources is hard. There is one great disad-
vantage possessed by rain and other soft waters, namely,
their liability to dissolve lead, iron, or zinc if left in contact
with these metals. Consequently cisterns of lead, iron,
zinc, or galvanized iron should not be used to store soft
water; and such water when collected from lead roofs
should not be used for drinking.

Upland Surface Waters.

In hilly districts, the water which flows off the hills in
the form of rivulets and streamlets can be collected and
stored by building an earth and masonry dam or barrier
across the outlet of the valley to which the streams con-
verge. By this method of collection in “impounding
reservoirs,” large artificial lakes are formed, usually at
considerable elevations above the towns which they
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supply with water, and capable of holding a supply
sufficient for several months. A certain amount of
“compensation ’ water (usually estimated at one-third
the amount impounded) must be allowed to pass down to
any mill-owners on the streams whose waters have been
diverted.

Large storage reservoirs for such waters are made by
excavation or embankment, and then lining the floor and
sides with concrete or well-puddled clay ; common mortar
must not be used, as the water takes up the lime. Their
position should be such that a jet reaching 20 feet above
the highest house to be supplied is assured by gravitation
alone, otherwise the water has to be pumped to a higher
elevation. Means are generally taken for diverting the
tributary streams from the storage reservoir by means of
a by-wash, when these get foul in times of flood. The
size of a storage reservoir for a catchment area will
depend upon the numbers of the community requiring
the water, and upon the mean rainfall of the district.

Hawksley’s formula i1s of value in estimating the
number of days’ supply (¥) which must be stored when a
community is dependent on a rain-water supply. In this

1000 ; :
formula ¥ = ——; where y = the mean rainfall during

w{}'
the three driest consecutive years—which is usually about
one-fifth less than the average. In this country from
120 to 300 days’ supply have to be stored.
The probable daily yield (in gallons) of a catchment
area (x) may be arrived at by Dr. Pole’s formula, in which

¥=62 ﬂ(‘iRm_.E).
5

In this formula A = the area of the gathering ground
in acres; Rm = the estimated average rainfall of the
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three driest consecutive years; and E = the loss of rain-
fall by evaporation, percolation, and unavoidable waste.
The value of E may be as little as 10 inches, and may
even exceed 20.

Peaty matter is very frequently present in the upland
surface waters of mountainous districts, often imparting
a decidedly yellow or brownish hue to the water. It may
be removed by filtering the water through beds of fine,
sharp sand, as is done at Vartry (Dublin).

Under the heading of Upland Surface Waters may
also be considered the waters derived from natural lakes
in mountainous districts, of which Glasgow furnishes a
good example. Glasgow is supplied with water from
Loch Katrine, 34 miles north of the City. This beauti-
fully soft and pure lake-water, which replaced in 1859
the grossly-polluted supply drawn from the Clyde, has
been of inestimable advantage to Glasgow, not only by
raising the standard of health of its inhabitants, but also
by effecting an enormous saving in manufacturing and
industrial pursuits, from the fact of there being hardness
equivalent to but 1 grain of lime per gallon of the water
instead of several. The saving in soap alone is estimated
at £ 36,000 per annum.

Upland surface and lake waters approach more nearly
to the composition of rain water in their comparative
freedom from mineral matters than waters derived from
any other source. Many of the manufactuning towns in
Lancashire and Yorkshire are supplied with upland
surface waters,

Manchester has lately obtained a new source of supply
from Thirlmere, go miles from the City. By the con-
struction of a dam, the level of the lake has been much
raised, and its storage capacity increased. Liverpool, by
immense engineering works, has impounded the waters





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































