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P R E F A C E .

To the medical officer but lately arrived in the 
tropics, one of the earliest and most impoitant 
matters of concern is, naturally, the ascertaining of 
the special sources of information that exist upon 
Disease in India and its Prevention. Before he has 
been long resident in the country it must become 
evident to him that things in general are in many 
ways different from what they are in Great Britain, 
that lie lias to unlearn a little and to learn a great 
deal. It is not merely that the population is different 
from that of Great Britain but that it is composed 
of elements differing essentially in themselves ; that 
some invariably wear one kind of dress and some 
another, and that by many clothing is looked upon 
as a luxury rather than a necessity ; that to some the 
fating or even the thought of meat, especially beef, 
ls pollution, whilst others have no objection to beef 
^  look upon pork as a thing of abhorrence; that 
s°me eat little but rice all their days, whilst others 
irP'aly see rice ; that some live in a climate in which 
thP annual range of temperature is more than 100° F.,
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whilst others spend their days in a climate with an 
annual temperature range of about 25° F. Clearly, 
then, he has much to study and much to see ere he 
can gain even a rough and incomplete idea of the 
social conditions and vital surroundings, the demo­
graphy, in fact, of the 300,000,000 inhabitants of 
the Indian Empire.

Further, a little reflection and observation will 
soon convince him that of the numerous subjects 
he has studied there are some which are identical in 
all important respects with what he has already 
learnt, e.g., Anatomy, Physiology, Obstetrics, Mate­
ria Medica, etc., whilst others, typically Surgery and 
Medicine, retain their essential features but require 
important alterations and additions in many points, 
and, finally, that there are three great subjects, 
viz., Pathology, Medical Jurisprudence and Hygiene, 
which differ so much in India and present so many 
entirely new features that he is almost helpless 
without special works to guide him. In the case of 
Medical Jurisprudence there need be no difficulty, for 
there are in existence two standard books in which 
is contained all that is necessary*.- In addition, 
there are several excellent books dealing with the 
Practice of Medicine and its various subdivisions, 
such as Fevers. There is, unfortunately, no text book 
of Indian Surgery, as yet, though there are many 
excellent monographs on its special branches. Still 
more remarkable and regretable, however, is the 
non-existence of standard works upon either Indian

* A text booh of Med. Jur. for India, by Bde.-Surgeon Lt.-Colouel J. B.
T,ron, c.I.e., f.c.s., f.i.c., nftd Med. Jur. for India, by the late Nom.au 
Che vers. The latter is now out of print, but a now edition is in preparation.
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Pathology or Hygiene. It seems almost incredible 
that it should be so after years of British occupation 
and generations of medical officers, including men of 
world-wide fame and unsurpassed ability. It is not 
here intended to discuss the reasons for such a state 
of matters, but some of them will be alluded to inci­
dentally hereafter.

Though, as has been said, there is no standard 
work on hygiene in India, there have been written 
three books of moderate size and completeness, and 
many elementary books and pamplilets dealing 
superficially with the subject or in a very simple 
form for the use of schools. The oldest work of any 
size is that by Sir William Moore, entitled ‘ Health 
in the Tropics; or Sanitary Art Applied to Euro­
peans in India,’* an excellent work, which serves to 
illustrate, as do Miss Nightingale’s writings, how 
many years ahead of sanitary reform a sanitary 
reformer may be, and how slowly is the lesson of 
cleanliness appreciated or applied. In 1875 was 
published c The Madras Manual of Hygiene ’, com­
piled under the orders of Government, by Surgeon- 
Major II. King, the first and only attempt at a 
systematic text book for students of medicine and 
others. In 1880 the second edition of this book was 
published. In 1888 Mr. J. A. Jones, m.i .c.e., at the 
present time Sanitary Engineer to the Government of 
Madras, published, under official approval, his well- 
known ‘ Manual for District and Municipal Boards ’, •
which contains a large amount of information relative 
to sanitary work and construction. Finally, in 1889--- ----------- -------------

* Published by Churchill, London, 1862.
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the late talented, and much-lamented Surgeon-Major 
C. J. McNally, formerly Professor of Hygiene at the 
Madras Medical College and at that time Acting- 
Deputy Sanitary Commissioner, brought out liis 
excellent book, ‘ The Elements of Sanitary Science : 
a Hand-book for District, Municipal, Local, Medical 
and Sanitary Officers, Members of Local Boards and 
Municipal Councils and Others.’ In many ways this 
book is the best yet published in India on the subject, 
and is very well suited to all who wish to gain a clear 
idea of the leading facts and principles of hygiene, 
but whose scientific and technical knowledge is limit­
ed. It is by no means, however, comprehensive or 
systematic, and makes no claim to be considered as a 
text book for advanced students, medical officers and 
others. Of the smaller works, the more important are 
the clear and thoughtful brochure of Surgeon-Major
S. J. Thomson, at present Deputy Sanitary Commis­
sioner, N. W. Provinces, £ Sanitary Principles, more 
especially as applied to India,’* the‘ Sanitary Primer’ 
by Surgeon-General J. M. Cunningham, and, quite 
lately, the Sanitary Primers for Schools by Surgeon- 
Captains A. E. Roberts and P. Hehir. In addition, 
several excellent pamphlets on «Water,’ * Precau­
tions against Cholera,’ etc., have been issued, f

It was originally intended by the author to write 
a small and compact text book, principally for the 
use of students of medicine, to whom many of the 

• terms and examples contained in English works are 
unintelligible. At the same time material was to

* Brown & Co., Calcutta, 1883.
t  e.y. ‘ Cholera and Water in India,’ by Snrgeon-General M. C. Furtiell,

M.n., c.i.e., arid ‘ Simple Sanitary ltulea,’ by Surgeon-Major W. Or, Kiuf/
M.B., etc,, etc. e ’

' Goî \
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be sought for, gathered and arranged, for a large 
and, as far as possible, complete Manual of Indian 
Hygiene, to be issued in the course of several years.
The second edition of the Madras Manual of Hygiene 
being out of print, Messrs. Higginbotham and Co., in 
1892, applied for and obtained permission to reissue 
a new and revised edition, as a purely private publi­
cation, and at their request the present writer 
undertook the work. At first it was believed that 
thorough revision and a few alterations were all that 
were necessary, but, as the work proceeded, it soon 
became clear that most of the information was out 
of date and that the book was in other ways unsuit­
able for present requirements. It was therefore 
determined to rearrange, rewrite and enlarge it, to 
illustrate it, where necessary, and to make it applic­
able to the vdiole of India.

Owing to its being the first work of its kind 
there has been great trouble in even ascertaining 
the various sources of information. It -would have 
been both interesting and instructive to have illus­
trated each individual point with examples drawn 
from local sources, but besides the fact that this 
-would have rendered the present work too bulky, 
there remains the important condition of its practical 
impossibility owing to the limitation of all sanitary 
officials to certain particular presidencies or districts; 
the one exception being the Surgeon-General with 
the Government of India, who, obviously, could not 
possibly undertake the particular work required.
Before any text book of Indian hygiene can have 
the fully representative character and intrinsic value, 
it should possess, there must be available the records

b
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and observations of a capable and carefully-selected 
sanitary officer who, untrammelled by official burdens 
or restrictions, lias travelled through the length and 
breadth of India; who has personally inspected the 
numerous sanitary systems and institutions; who has 
spent days in the bazaars and streets of the towns 
and villages, and has made himself familiar with the 
customs, appearances, food supplies, habitations, etc., 
of the various peoples; who has studied the important 
influence of climatic and physical surroundings in 
modifying their health and general well-being; and 
whose opinion may thereby carry the weight and 
conviction his great experience would justify. Cer­
tain it is that work thus carried out, and knowledge 
thus gained, if embodied in a text book or sepa­
rately issued in explanation and amplification of tlie 
same, would very materially help the onward pro­
gress of hygiene in India and be of immense use to 
all local workers in the field of sanitary science. It 
is sometimes asserted that nothing of any value is to 
be thus gained, some boldly declaring that the climate, 
customs, food supply, etc., are practically the same 
for all India, whilst others declare that they are so 
different in different places that no good can come of 
an attempt at a general survey. To both classes the 
answer is— let the experiment be fairly tried once ; 
the expense would be very small, the results, it is not 
doubted, of great and lasting importance. The author 
has many times sought in vain for a comprehensive 
and detailed survey by one worker as here sketched 
out, the need of which becomes at once apparent to 
any one desiring systematic information on this vast 
subject. But for such a task the individual selected

' e°^ x



must not only possess a wide general knowledge, 
coupled with the training of a specialist in hygiene; 
he must be ready to go into the highways and hedges, 
to bear the burden and heat of the day, and, above 
all, be in true and thorough sympathy with his fellow- 
subjects, the toiling and ailing millions of India.

In the absence of any systematic text book on 
Indian hygiene it is evident that the want of the 
same is felt not merely by one class of persons but by 
all concerned with the subject. So far as possible, 
then, the aim of the writer has been to supply a book 
which will be neither too superficial nor too compre­
hensive, and which, whilst Containing all, and more, 
than is required by students of medicine, will yet 
serve as a useful guide and means of information to 
military and civil medical officers, assistant surgeons, 
candidates for a degree in sanitary science, and 
others. It is obvious, of course, that anyone holding 
a purely sanitary appointment should be acquainted 
with all the original books, memoirs, reports, etc., 
dealing directly or indirectly with the subject, but 
this,, owing to the isolation of Indian stations and the 
want of scientific libraries, is by no means easy. It 
is intended, therefore, to insert at the end of the 
second volume a short descriptive list of the chief 
books and other publications connected with modern, 
and especially Indian, hygiene, and it is further 
intended, if found feasible, to separately publish an 
as nearly as possible complete index or digest* of 
the numerous memoirs, papers, reports, etc., on 
hygiene and sanitation which have appeared in India, 

—  _ -
# Now in preparation.
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with the exception of those dealing purely with 
statistics.

If to any reader it should appear that in places one 
subject receives disproportionately full treatment, 
to the detriment of others, let him remember the 
varied nature of the audience for whom the book is 
written and the extreme difficulty of pleasing all 
alike. Let him remember also that what may seem 
a simple and unnecessary explanation to one who lias 
studied hygiene • in England, may be difficult and 
new to an Indian student, and vice versa, allusions 
may be made to habits and customs with which the 
student has been familiar since his youth, but which 
are novel to the fresh arrival from Europe. And 
there is still another important aspect of this question.
If the teaching of hygiene to students is to bear any 
fruit in their after career it is necessary that they 
should be presented with a broad and attractive view 
of the subject. How common it is to meet medical 
officers upon whom the sole effect of their brief and 
purely lecture-room training has been the strength­
ening of their opinion that hygiene is a synonym 
for sanitation, and that sanitation is summed up as 
the “  looking after drains and bad smells, and all 
that sort of thing.” It should, therefore, be clearly 
brought home to the student, in order for the pre­
vention of so limited a conception, that hygiene is 
a science which has only of late years become a 
science, that in its application it is termed sanita­
tion, that it requires a most varied and extensive 
knowledge, that it is intimately connected with other 
sciences that bear upon the moral and physical 
health of mankind, and that its good effects are soon
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W  * » y  felt and increase in geometrical ratio. True, mis­
takes hare occurred and will occur from obstinacy, 
timidity or misguided enthusiasm, but the central fact 
remains that on moral, political, financial and purely 
personal grounds, the siudy of hygiene and the 
spread and progress of s< Station amongst the people 
are to be earnestly desired and encouraged. It is 
hoped, therefore, that the student who honestly 
peruses the contents of this book may not only 
gain therefrom the special information necessary for 
examination purposes, but may be led to see the wide, 
and at the same time intimate, relation of hygiene to 
other important matters, and may also be enabled to 
realise, as noted above, the essentially practical nature 
of the subject.

One great difficulty in inducing students to take a 
real and lasting interest in hygiene is the fact that, 
as yet, there are extremely few, if any, purely sani­
tary posts open to them. It is only a matter of time 
till the larger towns’" have each their health officer, 
and for such posts there are a few men to be found 
in the Indian Medical Schools who have every quali­
fication save the special training after graduation. +

Year by year the duties of District Medical 
Officers are increasing in number and complexity, 
and some day it will become thoroughly apparent 
that one man cannot be the sanitary officer of a large 
town, sanitary officer of a district of 10,000 square

tin*nnWi01Cli,|R ' °  ,atpsfc ce,,SIIS <1S01) t>'ere are 30 towns with a i p ation of over 100,000, 4s with a population of over 50,000. and 140 
With a population of over 20,000. ’
nron.iYfYiKr th®re OI’® " ’fdionl graduate trying, i„ the absence of all
L d Pothma 1ltl6B’ Y U'ke V'6 L' San> Sc' degree of the Madras University, otheis are writing or Lave written to kuow how it cau be managed.



miles or more, the medical officer in executive charge 
of one or more hospitals, and possibly of a jail as 
Avell, and in administrative charge of numerous 
smaller hospitals, dispensaries, vaccination stations, 
etc->. etc., without some portion of his work re­
ceiving but very nominal attention.* Such a state 
of matters is good neither for the official nor for the 
district in which his sphere of labour lies. If sani­
tation is to make solid progress in India, it is neces­
sary either to appoint special and purely sanitary 
officials, who shall be resident in their districts, or 
to largely increase the number of District Medical 
Officers.! The statement that in the present state of 
affairs occasional inspections by the District Medical 
Officer, with an annual or biannual visit of the Sani­
tary Commissioner or his Deputy, is all that is requir­
ed, is untrue and shows complete failure to realise the

* The point that seems to require special emphasis is the fact that so 
large a portion of medical work is executive and not merely administrative 
and that to an amount of the former which would be considered amide work 
for an ordinary practitioner in England, is added a very large amount of 
administrative labour in connection with returns, reports, communications 
from all other departments inspections, etc., etc. In addition, most peoide 
fail to realise the peculiarly wearing effect of the continuous and unremit- 
ting responsibility inseparable from the conscientious treatment of the 
sick, and the severity of the punishment invariably meted out for any 
real or supposed carelessness in such work. 3

+ “  It may be urged that the civil surgeon is a stationary officer or at 
any rate is supposed to be so, and will not be able to visit personally all 
the villages of the district; it will be takinghim away from his legitimate 
work of treating the sick in the station [which is just what does happen 
continually under present arrangements]. Suggesting rules and measures 
in writing from lus office, he may do ; but travelling into the district from 
village to village will be practically a physical impossibility, having regard 
to his urgent daily station work, ns also to the extent of the district That 
is a reasonable argument and a real difficulty. Then' have a regular said- 
taiy office for each collectorate distinct from the deputy sanitary com- 
missioner. v. Trans, vnth San. Sci. Cong., Vol. XI.,p. 117. I„ Kimlnnd 
tins mutter, viz., the appointment of Medical Officers of Health, absolutely’ 
distinct from ordinary practitioners and debarred from practice, has at 
length, after years of lighting and much waste of time and money, been 
fana ly settled m the affirmative, with corresponding und speedy beueht 
to tlie health of the general public.
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necessity for continuous supervision and attention to 
details. By all means introduce pure water supplies 
and good drainage schemes into the larger towns as 
rapidly as possible. They are of inestimable value, 
but they do not constitute the sanitation of India,

The whole subject of the expansion and develop­
ment of sanitary science that must needs take place 
in India is considered in several papers contributed 
to the Seventh International Sanitary Congress.*
Two points are of especial importance, the spread of a 
knowledge of sanitary principles and practice, and the 
education of purely sanitary officials.. With reference, 
firstly, to the latter point, it may, possibly, be neces­
sary, or strongly advisable, to send selected engineer­
ing students to Europe, as advocated by many ; it is 
certainly quite unnecessary to send medical graduates 
there. There is nothing now wanting in Madras for 
the complete instruction and training of sanitary 
officers save time and the proper facilities. The means 
are tliere,f from a laboratory of hygiene completely 
equipped, far more so than many in England, to a 
town presenting almost every possible sanitary or 
insanitary feature of interest. Given properly- 
arranged courses on the special subjects, practical 
and theoretical, a good student after seeing, perhaps, 
the other presidency towns, would be in all points 
fitted to take his L. San. Sc. de gree and to become_ o

the health officer of a town or district—always sup­
posing that he possessed the high qualities essential 
to success in this profession. It is not asserted that

r. V°l. XI of the Transactions.
T fcttve a Museum of Hygiene, the building of which, however, is being 

considered. J *

' e°5 x

m i  <sl
' P R E F A C E .  X V  ^
¥,'



111 (SL
. ^ y  x v i  P R E F A C E .

tc trained Indian sanitarians will [or should for many 
years] perform the duties which now devolve upon the 
higher sanitary officers of the Presidency.” “ They 
have not,” says one writer,* “  the same education [as 
English students], though it may be good of 
its kind and very creditable, considering the educa- / 
tional and instructional appliances of Indian Medical 
Colleges.” * * * “  The Indian student, to be a
practical scientific sanitarian, will have to be practi­
cally educated to appreciate the practical difficulties 
of carrying out sanitary measures.” This question 
of furnishing trained sanitary officers to the larger 
towns and to the districts is of such importance 
and, though its solution in the affirmative is only a 
matter of time, is likely to meet with so much opposi­
tion on financial grounds, that it is extremely import­
ant to consider it from the stand-point of expense 
and to see whether the Indian student does really 
labour under such disabilities as compared with the 
same class in England. The writer can only speak 
of Madras and, so far as Madras is concerned, he 
states most emphatically that it is not so. For years 
the course of lectures in hygiene delivered to M.B., 
L.M.&S., and Government ‘ warrant grade pupils,’ 
lias been longer and more complete than that required 
for M.B. Students at the British universities. In­
stead of three months with lectures on alternate 
days of the week, the course at Madras Medical 
College continues for six months, during which there 
are, on the average, more than sixty meetings, 
including over fifty lectr s, eight oral and two

*  Surgeon-Major K. R. Kinikar, I. M. S., v. Trans, virth San. Sci. Cong.,
Vol. XI.
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■written examinations. The subject is far more fully 
gone into than at most English Colleges, and it is 
impossible for a student to take his degree without 
attending such a course, whereas, until quite lately, 
there were many officers to whom the subject of 
hygiene was a closed book before attending the course 
on Military Hygiene at Netley. For any one intend­
ing to become a specialist in research it is certainly, 
and most regretably, still necessary for him to proceed 
to Europe. But for the thorough post graduate 
training of sanitary officers, Madras, as before stated, 
possesses everything that is necessary and, given 
proper development of the facilities available, there 
is not the slightest necessity to go to the expense of 
sending home those intended for future sanitary 
officers. The average Indian medical student or 
graduate would certainly not make a good sanitary 
officer, for various reasons, but there are quite enough 
exceptional men who combine an intimate knowledge 
of the country and its customs with the high qualities 
necessary for the sanitarian.

As regards the other great sanitary need of India 
already alluded to, viz., the popularisation of an 
elementary knowledge of hygiene, it is pleasing 
to see that the question is being earnestly taken up 
by the educated natives of India themselves, backed 
by the able advocacy and exertions of Miss Florence 
Nightingale and others.* There is no doubt that a 
great deal could bo at once accomplished in this 
direction by means of lectures illustrated by diagrams, 
antern slides, and practical demonstrations, but at 

present no one who has the requisite skill and know-

V. Several papers in Trails, vnth San. Sci. Cong., Vol. XI.
C
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ledge lias also tlie necessary leisure. Such lectures, 
adapted to the capacity of the various audiences, 
would naturally form part of the work of the special 
Sanitary Officers who must ultimately be appointed 
for all large towns and districts, in place of the 
already over-worked District Medical Officers.

So far the discussion has been limited purely to the 
question of the sanitary needs of Indian towns and 
districts. But what about the work of enquiry into 
the various disease-scourges of this great country ? 
What about the patient and careful Study of the 
countless unsolved problems which confront all 
engaged in sanitary work in India ? What about 
the systematic investigation of the food-stuffs, as to 
composition, purity, etc., upon which 300,000,000 
persons depend for food ? What about malaria, 
which kills its millions and disables its tens of 
millions ? What about cholera, elephantiasis, beri­
beri, enteric fever, dysentery, jail-diarrhoea, anaemia 
and the whole gamut of Indian disease ? M hat 
about the study of Hygiene in fact? Nothing ! or 
next to nothing, save what a few earnest and un­
thanked workers are able to accomplish in the inter­
vals of arduous routine duties. In the whole of the 
Indian Empire not one institution where half-a-dozen 
trained investigators are constantly engaged in study­
ing the questions of disease causation and preven­
tion. Everything is considered of greater importance 
than this. One bacteriologist and the promise of one 
officer if the public subscribe the money for a Pasteur 
Institute ! The British race 1s avowedly afraid of 
the word scientific because, owing to a total miscon­
ception, ‘ science’ is supposed never to pay. Even by

1 ( f ) ! . . .  ( $ TK ^ r ^ V x v n i  P R E F A C E .  k J i ^
.vx^^y l



many medical officers, who have been or are ‘ sani­
tary officers’ as well, the pursuit of scientific investi­
gation is looked upon as something- quite apart from 
ordinary teaching- and ordinary sanitary work. Dis­
regarding- for the present the inaccuracy of this view, 
it must be pointed out that they also forget the fact 
that nothing is so stimulating to the student and 
nothing is so qualified to make him an earnest, useful 
man in after-life as the sight of others engaged in 
enquiries into the actual causes of disease. All that 
he learns in the wards of a hospital he can read of 
in his books, but there is something new and strange 
in a research laboratory, enabling him to realise how 
little is known, how much remains to be done, and 
that he himself, like the workers he saw, may here­
after do something, not merely to lessen misery and 
relieve the sick, but to break the power of disease.
As to the question ‘ Does it pay’ P there are signs 
that the British public is beginning to find out for 
t emselves, as they have gradually found out in the 
ease of sanitation, that it certainly does pay. Once 
they realise this, there is no fear for the future and 
then, instead of India having- no Hygienic Institute 
anti every European country one or two, India null 
probably have one in every presidency and inde­
pendent province till there are as many as in all 
Europe.”- At present the small French Colony of

Of l?e°vSvvo^£yo S i S  e lf wrii £  *heater pleasnre than the 1'endi,le
Exhibition (e T l ■ Q*™ *? nt the Chicago
industries wii’inl ,^  2 d J 'vhlch 18 8et forth the enormous
scientific nvee i l t  on r° '- 'k T  1‘ that,connt‘7  «  d i«ot result of puret w g a t i o m  Side by side with the military forces (hr.
At the hiaUgltfon of L iebig7 haT  T f  Patiently organised,
research were erected nil n f o A 'i61' 4 Btate laboratories for pure scientific! 
army of buddy j 'V  theeouutry, and from these have issued an
Bometimeaemnw j  i  workers.” * * * “ Firms with 40 workmen

ploy as many as 5 or 6 chemists and three great colour firms
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Tonkin is better equipped in this respect than the 
Indian Empire. It is frequently urged by the timid 
or sceptical that quite as much is being done for 
Indian sanitation as is advisable in the present state 
of education. Without for one moment admitting 
the truth of such assertion, it may be pointed out 
that the study pf hygiene is not subject to any such 
disadvantage, and since the refusal to do more is 
ascribed purely to a desire not to. ‘ push matters,’ 
it should be pointed out that now is the time to 
pursue the study of hygieue, to elucidate the caus­
ation and means of prevention of disease, so that 
when public opinion reaches the wished-for degree 
of development, advantage may be taken at once of 
the discoveries of the workers in hygiene.*

With the exception, then, of the three presidency 
towns, the purely sanitary workers in India are a 
mere handful, willing and capable enough, but 
unable to work miracles and to multiply themselves
employ 178/’ * * * “  In our own humble opinion the days of laissez
faire have gone never to return, and the time has come when the Govern, 
ment of the country, backed by the country, must take as is the case in 
GerinHiiy—a larger share than it has done hitherto in the systematic 
organisation of our scientilic and industrial forces.”  It should be noted 
also that it is not merely in chemical prodncts that Germany is taking or 
has taken the lead, but also in scieutiGo instruments, engraving, hardware 
and countless other directions. Truly we are paying dearly for our slavish 
fear of 1 science ’ and of anything which does not ‘ pay ’ atonce.

* The utter absence of any true research work in hygiene in Indin, is 
rendered painfully evident by the fact that amongst the whole of the 
papers contributed to the Indian Section of the Seventh International 
Congress of Hygiene and Demography, there was not one single paper 
giving the results of scientific investigation into the problems of Indian 
Hygiene. This, of course, is not duo to the want of trained scientists 
amongst the officers of tho Indian Medical Service, for there are many 
such; but tho facilities and encouragement for the'work are so entirely 
wanting that it is almost impossible for any one to attempt it. So also 
there was not a single scientific paper from Indian Engineers. Why? It 
has been left to a private individual—Mr, John Wallace, c.tt.,—to publish 
the first work on Sauitary Engineering in India. So little is the term 
hygiene understood, even by some medical officers, that a remark of the 
author’s ns to the absence of hygienic research in India, was understood 
to mean that no one in India knew unythiug about sanitation!
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indefinitely. Madras, with, ah area of 141,189 miles, 
in which are 214 towns, 56,867 villages, aud a 
population of 35,630,440 persons, possesses one 
Sanitary Commissioner and one Deputy Sanitary 
Commissioner, whilst the District Medical Officers 
are supposed, in their rambles of inspection over the
10,000 square miles or more of country which is 
under their charge, to exercise their additional 
function of ‘ Sanitary Officers.’ As to the value 
of the work done under such conditions of hurried 
and intermittent inspection let the Reports of the 
Sanitary Commissioners issued year after year testify.
The amount of routine work is enormous, the tables 
are endless, but the nett results are small indeed 
compared with what they would be had each district 
its own sanitary officer constantly at work amongst 
its towns and villages, stimulating the indolent, 
helping those in doubt, lecturing, etc., eta., aud 
evidencing, by his presence, the keen interest of the 
State in the salvation and betterment of the lives of 
its subjects.

Of the work done by past and present generations 
of Indian sanitary officials, in the face of much 
opposition and scepticism, no one has or can have a 
higher opinion than the writer. There can be few 
things more disheartening than the sanitary charge 
oE a district in which the inhabitants are sunk in 
apathy, surrounded by filth, and kept, by grinding 
poverty, on the borderland of starvation ; where 
the European officials too often soy “ What’s the use, 
you can't make these people clean ”  ! and the edu­
cated natives say, or imply, that it is isn’t worth 
while doing so if one could, for there are always
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enough of these people to till the latid and do the 
manual labour, which is all they are good fo r ; 
where in reply to complaints to the higher authorities, 
it is acknowledged, indirectly, that one is expected to 
make bricks without straw, bub that in the present 
dearth ot the latter article the sanitary department 
cannot possibly receive more, and so on. Truly it 
needs great faith and endurance to go on steadily, 
as many have done, in the face of all this, and to 
accomplish as much, or as little, as is permitted.
As a result of the present system, the District 
Medical Officers in India fall into two divisions— 
those who by habit and training are accomplished and 
earnest sanitarians, and those who are not so, either 
from want of interest or from a perfectly legitimate 
desire to devote their time and energies to the over 
abundance of purely medical and surgical work lying 
to their hands.* Surely it is time that the idea that 
a medical officer is ipso facto capable or desirous of 
the duties of sanitary officer as well, was given up,

* With reference to this point, Sir Mountstnart Grant Duff, in his open­
ing address ns Chairman of the Indian Section, at the Seventh Interna- 
tional Congress of Hygiene and Demography, made the following remarks.
“  We made, in my time [as Governor of Madras], the civil surgeon of 
each district a sanitary officer, and imposed upon him the duty of advising 
the presidents of municipalities and local fund boards in every thing that 
relates to medical and sanitary affairs; providing him at the same time 
with a second in command to undertake some of his former duties. I hope 
that change is working well.” That change, so far as sanitation is con­
cerned, is working well just where the district medical officer takes a 
keen personal interest in the subject, and in these cases it is equally cer­
tain that the purely medical work must suffer. The ‘ second in command’ 
was an absolutely necessary addition owing to continued expansion of the 
executive and administrative medical duties of the districts, and cannot 
be regarded as a means by which the medical officer is perforce trans­
formed into a trained and willing sanitary officer. Once more, a man 
cannot possibly look after the entire medical and sanitary work of a dis­
trict of many thousand square miles. This point is strongly insisted on by 
Surgeon-Major Kirtikar in his paper, Our Sanitary Wants in the Bombay 
Presidency, communicated to the vnth San. Sci. Congress, and, indeed, its 
urgent claim to immediate attention must impress all who have the sani­
tary and medical welfare of India at heart.

I



and the acknowledgment honestly made that the two 
classes should be kept distinct, and that proof of 
special training and aptitude will invariably be requir­
ed from those selected for the latter class of appoint­
ments. Of the leading sanitary officials in India, 
one thoroughly competent to speak* has lately said,
“  His extensive connection witli various sanitary
workers in this country and the continent had
brought him in contact with a large number of medi­
cal men, but he could say, without hesitation, that 
the Sanitary Commissioners and Medical officers of 
Health of India were most devoted to the prosecu­
tion of sanitary work, and possessed a vast amount 
of information as to the causes and the prevention 
of disease in that country, and that they would 
compare favourably with like officers in other coun­
tries.” It is not the men so much as the system 
which is at fault.

It is a commouly observable, though much-t.o-be- 
regretted, fact that long residence in India seems to 
blunt the aesthetic sense of many officials, medical 
and otherwise, so that the filthy smells and un­
speakably offensive sights common to towns in the 
tropics no longer cause a feeling of active disgust 
within the observer. Years of daily contact with a 
people, the mass of whom, rich and poor, educated 
and uneducated, regard such matters with perfect 
composure or indifference, have inoculated these 
officers with the fatalistic virus to such a degree 
that they have even been known to imply by their 
remarks that the attempt to sanitate Indian towns

* Jfr- Baldwin Latham, m .i .c .e .. o f  world-wide fame and experience as 
a Sanitary Engineer,
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and their inhabitants is a mistake, an interference 
with the laws of Nature ! Others, it must be con­
fessed, never started even with any enthusiasm for 
the true cleanliness of men and cities. Their being 
of British origin entitled them to the credit of a 
love of cleanliness for its own sake, but their subse­
quent lack of interest in the matter, and entire 
acquiescence in the insanitary conditions around 
them, have made it obvious that their cleanliness 
was only superficial, and the result of a favourable 
environment in early life. If there is one thing in 
which the British dweller in India should set a 
constant good example, it is in this matter of 
scrupulous cleanliness in person and surroundings, 
even at the cost of considerable trouble and a little 
expense.* The plea of ignorance is not allowable ; 
in this matter ignorance is culpable. It is well to 
remove the beams in our own eyes, and then shall 
we see clearly to cast out the motes in those of our 
brethren.

The present book may be said to retain but few 
of its original features. A considerable amount of 
matter has been omitted or altered, and a very large 
amount added. The introduction is entirely new 
and is intended, primarily, to give the student a 
bird’s eye view of the subject, and to enable him to 
trace the gradual evolution of hygiene from the 
simple idea of self-preservation, up to its modern 
high degree of development and organisation, under 
which the State orders and controls the measures to

* The mere fact that in a presidency town, like Madras, there is no proper 
market in the year of grace 1893, and that the English residents, as a class, 
are still content to allow their daily food to be exposed to chance con­
tamination from loathsome practices and impurities, betokens a grievous 
amount of ‘ tropical languor,’ or an extraordinary degree of callousness,
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be adopted for the Public- Health, and in doing so 
enlists the aid of its educated and humane subjects, 
eithei individually or in theform of local and muni­
cipal bodies.

In the First Chapter the original arrangement has 
een slightly altered and the whole carefully revised j 

the Second and Third Chapters are largely altered 
and added to ; the Fourth, Fifth and Sixth Chapters, 
wit i the exception of a few paragraphs, are entirely 
new In the Second Volume by far the greater part 
ot the book will be new. The numerous tables and 
ioimulm for calculating the humidity, atmospheric 
pi essure, etc., formerly given in file Madras Manual 
have been omitted, both because they were chiefly

issuecUffi •0iiMidr;T °nlj and because sPecial tables, 
availllf f T 7 J 6 G° Vernmenfc of India, are now 
W  T 7  ° ne W18hin̂  t0 P«™«e the subject 

i ther It la hoped that the tabular statements of
1,111 c I'nates, the source of which is acknowledged 

below, will prove of general interest and encourage 
. be reader to peruse the original work in which they 
are contained along with many others. A very laro-e 
number of works have been consulted in the prepara­
tion of this book, including those of Wilson, Murphy 
auc Stevenson, E. A. Parkes, L. Parkes, W h iteW e,

<i ton, Simon, Hirsch, Boulnois, Denton, Crimp 
Sykes Longstaff, Newsholme, Creighton, Kingsley,’

1 s Scott, Burdett, Miss Nightingale, and many 
others too numerous to mention, and, in addition, 
many works relating to India, by McNally, Moore’ 

ones, Clark, Wallace, Blandford, Medlicott and
andford, Fayrer, etc., and numerous reports and 

memoirs.
d
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The author’s special thanks are due to Messrs. 

Churchill, London, and to Bde-Surgeon Lieutenant- 
Colonel Hotter, a .m .s ., Professor of Hygiene at the 
Army Medical School, Netley, for permission to use 
the table of the Qualitative Examination of Dissolved 
Solids from Parkes’ Hygiene, and to Messrs. Crosby 
Lockwood and Sons for the use of the drawing in 
plate IX., and for two other figures. He has also to 
acknowledge his great indebtedness to the works of 
Stevenson and Murphy, Sir Douglas Gnlton, Louis 
Parkes, Whitelegge, Denton and others, in England, 
for figures and drawings ; to Mr. A. M. Jones, m.i.o.e., 
Sanitary Engineer to the Government of Madras, for 
figures in plates III. and IX. ; to Surgeon-Major 
W. G. King, Acting Sanitary Commissioner to the 
Government of Madras, for two figures in plate I X .; 
to Miss E. Isis Pogson, f . r . m e t .s ., Meteorological 
Reporter to the Government of Madras, for permis­
sion to use the drawings from which plates XVII. 
and XVIII. are taken ; to Mr. Henry Irwin, C.I.E., 
Consulting Architect to the Government of Madras, 
for the drawings in plate XV. ; to Mr. John Wallace,
O.E., for an advance copy of his ‘ Sanitary Engineer­
ing in India,’ to Mr. B„ R. Harrington, for plans and 
explanations of his incinerator and patent hydraulic 
sewer. He is specially indebted, as acknowledged 
elsewhere, to the works of the late Henry F. Bland- 
ford, E.R.S., f .r .m e t .s . ,  the well-known Meteorologist 
to the Government of India, for much of the inform­
ation in the Sixth Chapter, for the drawings in 
several of the plates, and for most of the tables in 
the same chapter.

Personally, he has received much help and assis-
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tance from various friends,, amongst whom Mr. C. 
Michie Smith, b.sc., f.r.s.e., Acting Astronomer to 
the Government of Madras, lias rendered invalu­
able aid in suggestion and revision during the pre­
paration of the Sixth Chapter and at other times. 
His thanks are also due to Surgeon-Captain C. L. 
Williams, i.m.s., Acting Resident Medical Officer, 
General Hospital, Madras, for revision of proofs ; 
to Mr. R. LI. Jones, B.A., Professor of Physics at 
the Presidency College, Madras, for the explanation 
on page 338, and for revision of proofs, and to 
Mr. W. H. Cook, Deputy Superintendent, Madras 
Revenue Survey, for the trouble lie has taken in the 
preparation of the frontispiece. .From M.R.Ry. M. 
C. Nanjunda Row, b.a.*, m.b., the Assistant to the 
Professor of Hygiene, he has received, since the 
commencement of the work, continual and efficient 
assistance in ways too numerous to mention, but 
which the author gratefully acknowledges heie. 
Lastly, but by no means least, he acknowledges with 
thanks the great interest taken in the progress oi 
the work by the members of the Madras Govern­
ment, by the present Surgeon-General with the 
Government of Madras, W. de Fabeck, m.d., by Mr. 
II. B. Grigg, 0 .1.10., i.o.s., formerly Director of Public 
Instruction, Madras, and now British Resident at 
Travaneore, and by many of his brother officers in the 
Indian Medical Service. It is probable that the 
names of some to whom he is indebted have escaped 
his memory and he hopes that they will believe that 
such omission is entirely unintentional. Of faults 
and blunders there are doubtless many, for the work 
has been carried on coiucidently with arduous and
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unremitting official duties. It is hoped that all such 
will be pointed out, and the author assures his 
readers that he is only too anxious to receive advice, 
suggestions, and friendly criticism from all who are 
engaged in sanitary work. He also hopes that to 
no one has offence been given, as certainly none was 
intended, but in writing on matters sanitary the 
importance of the issues involved renders it neces­
sary that the language shall be clear and to the 
point. Lastly, it should be remembered that, the 
work being entirely unofficial, the opinions expressed 
are to be regarded as purely private. The difficul­
ties connected with the publication, and especially 
the illustration, of a book in India are so great, 
that those at least who have essayed a similar venture 
will fully understand and readily pardon all short­
comings in this direction.

H y g ie n e  L a b o r a t o r y ,

M a d r a s  M e d ic a l  C o l l e g e .

November, 1893.
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E R R A T A  ET C OR RI GE NDA .

V O L U M E  I.

Page 2, liue 16, fo r  ‘ names ’ read ‘ name.’

» 7, „ 6, „ ‘ of ’ read * or.’

» 19, „ 20, „ ‘ retativcly ’ read ‘ relatively.’

» 02, „ 9 & 10, delete ‘ per heiui.’

» 41, „  9, fu r  ‘ Ellinson's ’ read ‘ Ellison’s

„ 57, „ 11, „ ‘ follows ’ read ‘ follow.’

i) 59, bottom line, for ‘ sued ’ read ‘ used.’

» 68, line 7, fo r  ‘ 15° ’ read ‘ 15°.C.’

:> 88, „ 11, „ ‘ calcare ’ read ' calcaire.’

”  ,, „ 15, „  ‘ fruit ’ read ‘ seed,’

» 119, lines 16 & 17, transpose ‘ warmer’ and ‘ colder.’

i> 120, line 3, footnote * ,fo r  ‘ previous’ read ‘ pervious.’

•> 122, „ 2 from bottom, insert ‘ (4) Cholera; ’

”  ^37, footnote, fo r  ‘ Wilson ’ read ‘ W ilson’s.’

”  138, lines 15 & 20, fo r  ‘ deodorant ’ read ‘ deodorant.’

” Transpose the sentences beginning, respectively,

“ The former arc often called” etc., and “ Careful 

Distinction” etc.
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Page 171, line 24, delete ‘ (v . pi. ix.).’

„ 179, footnote f , fo r  ‘ pi. vii.’ read * pi. ix.’

„ 192, line 24, delete ‘ to. ’

„ 214, „ 6 from bottom, fo r  ‘ temporary’ read, ‘ temporarily.’

,, 216, Footnote f , line 6 from bottom, for  ‘ Chindevin read

‘ Cliindwin.’

„  226, line 4, fo r  ‘ deoderant ’ read ‘ deodorant.’

„  301, foot note +, fo r  ‘ p.’ read ‘ p. 288.’

, 303, „ f ,  „ ‘ p.’ read, p .293 .’

349, line 3 from bottom, fo r  ‘ a five hundredth ’ read ‘ five

hundredths.’

1 „ ‘ a two thousandth ’ read„ >j » 1 ”
‘ two thousandths. ’

„ 331, line 3, fo r  ‘ pi. xix.’ read ‘ pi. xvi.’

„ 368, „ 12, „ ‘ perhour’ ,, ‘ respectively.’

„ 406, „ 7, „ ‘ malaria’ „ ‘ malarial.’

14 *
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— ♦ —

Non est vivere, sed valere, vita, w ro te  t lie  R o m a n  p o e t*  
m a n y  y e a rs  a g o — “ N o t  m e re ly  to  l iv e , b u t  to  b e  w e ll, th a t is 
l i fe ” — fo r  w ith o u t g o o d  h ea lth , l iv in g  is  m ei’e e x is te n c e  a n d  
th e  c a p a c ity  fo r  tru e  e n jo y m e n t  e x tre m e ly  lim ite d . T h o u g h  
m a n y  rea lise  th is im p o rta n t fa c t  in  its  m o re  o b v io u s  sen se , 
as e v id e n c e d  b y  th e  co m m o n  fo r m  o f  g r e e t in g , “  I  h o p e  
y o u  a re  q u ite  w e ll ?”  it  is o n ly  th o se  w h o  h a v e  d e v o te d  
sp e c ia l th o u g h t  a n d  a tten tion  to  th e  s u b je c t  th a t  a re  e n ­
a b le d  to  g r a s p  th e  fu l l  s ig n ifica n ce  a n d  m e a n in g  o f  th e  
p b ra s e  ‘ g o o d  h e a lth . ’

F r o m  su ch  a s ta n d -p o in t , th e  w h o le  o f  th e  h u m a n  ra ce  
m ig h t  b o  c la ss ified  o r  a r ra n g e d  u n d e r  tw o  h e a d in g s — T h e  
H e a lth y  a n d  th e  U n h e a lth y . In  th e  la tte r  c la ss  w o u ld  co m e  
a ll w h o  are  n ot p ossessed  o f  th e  mens sana in  cor pore, sano, 
th e  h e a lth y  m in d  in  a h ea lth y  b o d y , a n d  th a t  th is  w o u ld  
in c lu d e  th e  la r g e r  p o r t io u  o f  m a n k in d  th ere  is litt le  d o u b t .
N o w , th e  a im  o f  th e  h y g ie n is t , p u t sh o r t ly , is  to  so in flu en ce  
th e  v ita l c o n d it io n s  and  en v iro n m e n t o f  th e  l iv in g  a m o n g s t  
m en , as to  b r in g  a b o u t  th e  tra n s fe r  o f  as la rg e  a  n u m b e r  as 
p o s s ib le  fr o m  th e  la tte r  to  th e  fo rm e r  c lass . N o te , a lso , 
th a t  w h ils t d o in g  th is , h e  en su res  th a t th e  c o m in g  g e n e r ­
a tion , as th e  o ffs p r in g  o f  h e a lth ie r  p a re n ts  a n d  th e  in h e r i­
to rs  o f  im p r o v e d  c o n d it io n s  o f  l i fe ,  sh a ll g o  to  sw e ll th e

* Martial.
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n u m b e r s  o£ th e  t r u ly  h e a lt l iy , t o  w h o m  l i f e  w il l ,  iu  th e  b e s t  
s e n s e , p r o v e  e n jo y a b le , a n d  n o t  a  w e a r in e s s  o f  th e  fle sh .

T h is  v ie w  is  s o m e tim e s  d is p u te d , a n d  it is  a r g u e d  th a t  
o n e  e f f e c t  o f  im p r o v e d  h y g ie n e  is  t o  k e e p  a l iv e  th e  w e a k ly  
a n d  d is e a s e d  w h o  w o u ld  o th e r w is e  h a v e  d ie d  e a r ly , th e se  
in  tu rn  p r o p a g a t in g  a  p u n y  a n d  u n h e a lth y  o f f s p r i n g : a n  
a r t if ic ia l  a n d  u n w a r r a n ta b le  in t e r fe r e n c e ,  so  t o  s p e a k , w ith  
th e  n a tu ra l la w s  r e s u lt in g  in  th e  ‘  s u r v iv a l  o f  th e  f it t e s t . ’
T h is  r a th e r  p la u s ib le  fa l la c y  w i l l  b e  d is p o s e d  o f  la te r  on .

H a v in g  d e fin e d , in  v e r y  g e n e r a l  te rm s , th e  s c o p e  o f  
h y g ie n ic  r e fo r m , i t  re m a in s  t o  g o  a  l it t le  m o re  in to  d e ta il  as  
t o  th e  o r ig in  o f  th is  s c ie n c e — f o r  s u c h  it  i s — a n d  as t o  w h a t  
w a s  o r ig in a l ly  in d ic a t e d  b y  th e  w o r d  ‘  h y g ie n e , ’  c o m p a r e d  
w it h  w h a t  is  n o w , a n d  in  th e  fu tu r e  w ill  b e , in c lu d e d  
u n d e r  th is  e x t r e m e ly  c o m p r e h e n s iv e  t it le . I n  its  s im p le s t  
m e a n in g  i t  s ig n if ie s  ‘ h e a l t h ’  a u d  is  d e r iv e d  fr o m  th e  G r e e k  
w o r d  vyieia (H y g ie ia ) ,  w h ic h  w a s  th e  n a m e  g iv e n  t o  th e  
G o d d e s s  s u p p o s e d  t o  p r e s id e  o v e r  th e  b o d i ly  w e l l -b e in g  o f  
m a n k in d . A m o n g s t  a ll n a t io n s  n o t  a d v a n c e d  in  th e  s c a le  o f  
c iv i l is a t io n  th e  b e l i e f  is  s t r o n g ly  h e ld  th a t  d is e a s e  is  s im p ly  
t h e  c o n c r e t e  e x p r e s s io n  o f  th e  a n g e r  o f  o f fe n d e d  o r  e v il  
d e it ie s . T h is  b e l i e f  is  n a tu r a lly  fo s t e r e d  b y  th e  p r ie s ts  o f  
th e  v a r io u s  r e l ig io n s , w h o  f in d  th e r e in  a  m e a n s  o f  f i l l iu g  
t h e ir  c o f fe r s  a n d  r e d u c in g  th e  s u p p lic a n ts  to  a  p r o p e r  
d e g r e e  o f  su b m iss io n . I t  is , in  t r u th , o n e  o f  th e ir  m o st  
p o w e r fu l  w e a p o n s , a n d  is  u s e d  in  m a n y  w a y s , f o r  p u rp o s e s  
o f  o f fe n c e  o r  m e r e ly  o f  d e fe n c e . T h u s , a m o n g s t  th e  v e r y  
ig n o r a n t  a n d  s u p e rs t it io u s , th is  b e l ie f  fo r m s  a  m o s t  c o n ­
v e n ie n t  w a y  o f  e x t o r t in g  m o n e y  o r  o f  e x c it in g  fe a r ,  
w h ils t  w ith  th e  m o r e  e n lig h te n e d , w h o m  th e  p r ie s t  
is  u n a b le  t o  th r e a te n  d ir e c t ly  w ith  p la g u e s  a n d  o th e r  
d is c o m fo r t s  i f  t h e y  d o  n o t  o b e y  h is  c o m m a n d s , a d v a n ta g e  
is  ta k e n  o f  an  e p id e m ic  o f  d ise a s e  o r  o f  a  p r o lo n g e d  
d r o u g h t  to  in d ic a te  th e  e v id e n t  d is p le a s u r e  o f  th e  D e i t y ; 
th e  p r o f it  a c c r u in g  fr o m  su ch  a  p r o c e e d in g  b e in g  a  d e ­
m o n s tra t io n  o f  th e  s u p e r io r  p e r c e p t io n  o f  th e  fe e l in g s  a n d  
w ish e s  o f  th e  S u p r e m e  B e in g  p ossessed  b y  th e  p r ie s t ly
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a d v is e r  *  I n  th e  ra in d s  o f  s o m e  th e re  th u s  a r ises  a n  e x ­
t r a o r d in a r y  c o n fu s io n  o f  id ea s ,, o c c a s io n e d , o n  th e  on e  
h a n d , b y  th e  k n o w le d g e  r e s u lt in g  f r o m  p r a c t ic a l  e x p e r i ­
e n c e  th a t  c e r ta in  a c ts  w ill  in d u c e  c e r ta in  d isea ses , w h ils t  
on  th e  o th e r  h a n d , i lln e ss e s  o f  an  o b s c u r e  a n d  in s id io u s  
c h a r a c te r  a re  f ir m ly  b e l ie v e d  to  b e  th e  r e s u lt  o f  D iv in e  
d isp le a su re . I n  p r o p o r t io n , h o w e v e r , as th e  m o d e  o f  
o r ig in  a n d  in t im a te  n a tu re  o f  th e  v a r io u s  d ise a s e s  t o  w h ic h  
th e  h u m a n  fr a m e  is l ia b le  h a v e  b e e n , b i t  b y  b it , a n d  o n e  b y  
o n e , d e m o n s tra te d , so  h a s  th e  e d u c a t io n  o f  m a n k in d  p r o ­
g r e s s e d  s te a d ily , t ill  m a n y  th o u sa n d s  a m o n g  th e  e n lig h te n ­
e d  o f  th e  n a t io n s  h a v e  b e e n  b r o u g h t  to  u n d e rs ta n d  c le a r ly  
th a t  d isea se , w h ile  p a r t ly  d u e  to  th e  m o r ta l n a tu re  o f  th e  
h u m a n  b o d y ,  is  a lso  la r g e ly  d u e  to  th e  d ir e c t  v io la t io n , 
th r o u g h  ig n o r a n c e  o r  o th e rw is e , o f  th e  s im p le s t  la w s  o f  
h e a lth . T h is  m a y  seem  a  sm a ll m a tte r  to  th o s e  e d u c a te d  
in  a  c o u n tr y  lik e  E n g la n d , b u t  in  I n d ia  its  su ffic ie n t  
r e c o g n it io n  b y  th e  p e o p le  is  n o t h in g  le ss  th a n  th e  fo u n d ­
a tio n  w h ic h  m u st b e  la id  e re  a n y  s c h e m e  fo r  th e  p r e v e n t io n  
o f  d isea se  ca n  b e  s a t is fa c to r i ly  c a r r ie d  o u t  o n  th e  la r g e  
s ca le . In  th e  e d u c a t io n  o f  th e  y o u n g  th e re  is  n o  m a tte r  o f  
g r e a t e r  im p o r ta n c e  th a n  th e  in c u lc a t io n  o f  th e  g e n e r a l  
m e th o d s  b y  w h ic li  d ise a s e s  a r ise , a n d  o f  th e  s im p le  ru le s  
r e la t in g  to  b o d i ly  h e a lth , c le a n lin e s s , p u r ity  o f  a ir  a n d  
w a te r , e tc .,  b y  w h ic h  th e  o c c u r r e n c e  o f  th e  fo r m e r  ca n  b e  
la r g e ly  p r e v e n te d .

* “  That the Deity is normally absent, and not present; that he works on 
the world by interference and not by continuous laws; that it is the pri­
vilege of the priesthood to assign causes for these ‘ 'judgments”  and 
“ visitations ”  of the Almighty, and to tell mankind why ho is angry with 
them, and has broken the laws of nature to punish them—this, in every 
age, has seemed to the majority of priests a doctrine to be defended at all 
hazards ; for without it, so they hold, their occupation were gone at once” .
Written thirty-fiveyears ago by Charles Kingsley,a clergyman of the church 
or hngland, at a period when sanitary reform was looked at askance by the 
ultra-religious and viewed as a foolhardy interference with the workings of 
the Creator. All honour then to the ‘ priest ’ and man who, in the largo, 
ness of liia humanity, did not hesitate to say what had to be said in no uu- 
certain voice. Since then there has been truly a wonderful change, and 
Tr°f u!^ of men now realises more thoroughly than the clergymen of the 
into t 1Sh®d Chui'ch of England the power of clean and healthy surround, 
wo,,] S°.rai8e a ma" *0 a higher level—bodily, mentally and spiritually. It
brom 'itV  . ,t°,r Indi* c<’uId 1,er own leader8> spiritual or otherwise, be but to tell the truth in the same outspoken fashion,
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L o o k in g  b a c k  o n  t l ie  h is t o r y  o f  th e  n a t io n s  w h ic h  h a v e  

in  tu r n  le d  th e  c iv i l is a t io n  o f  th e  w o r ld  i t  w il l  b e  fo u n d  
th a t  th e r e  a re  in v a r ia b ly  t w o  p o in ts  w h ic h  s ta n d  o u t  
c le a r ly .  F ir s t ly ,  th e  v a lu e  o f  p e r s o n a l  c le a n lin e s s  w a s  
u n d e r s t o o d  b y  th e  le a r n e d  a n d  w e a lth y  c la s s e s  a n d  w a s  
p r a c t is e d  b y  th e m , b u t  i t  w a s  c h ie f ly  a  se lfish  k n oA v led g e , 
m a d e  u se  o f  f o r  th e ir  p e r s o n a l s a fe t y  a n d  c o m fo r t ,  w h ils t  a ll 
b e n e a th  th e m  s o c ia l ly  w e r e  a l lo w e d  t o  e x is t  in  a  c o n d it io n  
in f in ite ly  in fe r io r  to  th a t  o f  t h e  d u m b  a n im a ls  b e lo n g in g  
to  th e ir  m a ste rs . A m o n g s t  th e  E g y p t ia n s ,  M e d e s  a n d  P e r ­
s ia n s , th e  p r ie s ts  a n d  u p p e r  c la sse s  u s e d  fr ic t io n  a n d  in ­
u n c t io n  o f  th e  b o d y ,  a b s ta in e d  f r o m  c e r ta in  k in d s  o f  f o o d  
a t  s p e c if ie d  se a s o n s , p r a c t is e d  g y m n a s t ic  e x e r c is e s , w o r e  
l in e n  as b e in g  th e  c le a n lie s t  c o v e r in g  f o r  th e  b o d y ,  a n d  
a t te m p te d  d u r in g  e p id e m ic s  t o  p u r i fy  th e  a ir  b y  fu m ig a ­
t io n s . S e c o n d ly ,  in  a d d it io n  to  th is  a t te n t io n  t o  p e r s o n a l 
c le a n lin e s s , w a s  th e  fe r v e n t  b e l i e f  o f  a ll, f r o m  th e  h ig h e s t  
t o  th e  lo w e s t ,  th a t  e p id e m ic s  w e r e  v is ita t io n s  o f  th e  D iv in e  
a n g er ’ , a n d  b e in g  so , w e r e  t o  b e  s u b d u e d  b y  e n d le s s  p r o p i ­
t ia t o r y  p r a y e r s  a n d  o f fe r in g s . A m o n g s t  th e  J e w s  th e  sa m e  
id e a s  p r e v a i le d  to  a  la r g e  e x t e n t ,  b u t  t h e ir  p r ie s ts  h a d  a  
c le a r ly  d e f in e d  c o d e  o f  la w s  a n d  r e g u la t io n s ,*  w h ic h  w ill  
r e p a y  s tu d y  b y  th e  t h o u g h t fu l  s tu d e n t , a n d  is  e s p e c ia l ly  
in te r e s t in g  as b e in g  th e  e a r l ie s t  k n o w n  c o l le c t io n  o f  ru le s  
r e la t in g  t o  g e n e r a l  sa n ita t io n . T h e ir  r e g u la t io n s  d e a lt  w ith  
th e  le p r o s y  (s o -c a l le d )  o f  m e n , h o u s e s  a n d  c lo t h in g ,  w ith  
b a t h in g ,  p o l lu t io n s , th e  m a r r ia g e  o f  n e a r  r e la t io n s , th e  
s itu a t io n s  o f  c e m e te r ie s , th e  is o la t io n  o f  th e  s ic k  a n d  th e  
c le a n s in g  o f  v e s s e ls  e m p lo y e d  b y  th e m , th e  n a tu re  a u d  
m o d e  o f  p r e p a r a t io n  o f  a n im a l a n d  o th e r  f o o d ,  th e  d is p o s a l 
q £ e x c r e t a , e t c .  Dfinny l iu n d i ’e d s  o f  y e a r s la t e i ,  th e  c a ie fu l  
o b s e r v a n c e  o f  th e s e  r u le s  b y  th e  c o n s e r v a t iv e  J e w s , s a v e d  
c o u n t le s s  o f  th e ir  l iv e s  d u r in g  th e  d r e a d  p e s t i le n c e s  o f  
th e  m id d le  a g e s , w h ils t  t h o s e  a r o u n d  th e m  w e r e  d y in g  b y  

th o u sa n d s .
* Contained in the book of Leviticus, in the Bible. “  It corresponds to 

the reality, in botli the actual a n d  chronological points of view, to consider 
the Jews\nndcv IJoseB) as the creators of the science of Public Hygiene” .
Baas, op. cit. >
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T o  th e  fa c t  th a t in  th e ir  e a r ly  d a y s  th e  G reek s  an d  R om an s 

l iv e d  u p  to  th e  id e a l o f  “ p la in  l iv in g  an d  h ig h  th in k in g  ”  
in cu lca te d  by  th e  b e s t  o f  th e ir  p h ilo so p h e rs , w as d u e  m u ch  
o f  th e ir  su ccess  in  a ll th in g s , fr o m  b o d ily  su p rem a cy  to  th e  
p ro d u ct io n  o f  m a n y  o f  th e  w o r ld ’ s m a ste rp ie ce s  in  p h ilo ­
so p h y , p o e try  a n d  a rt. In  la te r  tim es, w h e n  lu x u ry  an d  
im m ora lity  h a d  first  c o r ru p te d  th e  G reek s  a n d  a fte rw a rd s  
h a d  sa p p e d  a lik e  th e  h ea lth  a n d  in d e p e n d e n ce  o f  th e ii 
R o m a n  im ita tors , th e y  b e ca m e  a f it t in g  p re y  a t o n ce  to  
e p id e m ic  d isea se  a n d  to  th e  h a rd y  n o rth e rn  tr ib e s  th e y  
h a d  p re v io u s ly  h e ld  in  ch e c k . T h e  e ssen tia lly  p ra c t ica l 
n a tu re  o f  th e  R om a n s  sh o w e d  its e lf  in  th e  e la b o ra te  a n d  
c o s t ly  w o rk s  th e y  e x e cu te d  fo r  th e  c o n v e y a n c e  o f  p u re  w a ter  
to  th e  c ity  o f  R o m e  a n d  fo r  th e  ca r r ia g e  o f  th e ir  se w a g e  
to  th e  r iv e r  T ib e r , w o rk s  o f  w h ich  la rg e  p o r t io n s  still 
rem a in  m ore  o r  less in ta ct. "W ith  th em , a lso , th e  p la ce  
o f  th e  J e w ish  L e v ite  o r  p r ie s t  w as ta k e n  b y  th e  iE d i le ,  
a p u b lic  fu n c t io n a ry  u p on  w h om  fe l l  th e  d u tie s  c o n n e c t ­
e d  w ith  th e  san itary  iu sp e c t io n  o f  d ra in s , s tree ts  a n d  
b u ild in g s , o f  b a th s , o f  fo o d , e tc ., a n d  in  w h o m  a co n s id e r ­
a b le  d e g r e e  o f  a u th or ity  w as v e s te d . A s  is  w e ll k n o w n , 
th e y  ca rr ie d  th e  co n s tru ct io n  a n d  use o f  b a th s  to  a  h ig h  
d e g r e e  o f  p e r fe c t io n ;  to  to o  h ig h  a  d e g re e  in  fa c t , f o r  
th ese  la tte r  b e ca m e , u lt im a te ly , a m ere  e x cu se  f o r  lu x u ry  
a n d  id le n e s s ;  tru e  h y g ie n e  w as n e g le c te d , a n d  th e  p e o p le  
w e re  a tta ck e d  a g a in  an d  a g a in  w ith  ep id e m ics  o f  d isease  
th a t d e v a sta te d  th e  p o p u la t io n  a n d  la id  th em  a t th e  m e rcy  

o f  th e ir  fo e s .
C o rre sp o n d in g  to  th e  G re e k  g o d d e s s  H y g ie ia , b e fo r e  

a llu d e d  to , w as th e  R om a n  D e a  S a lu s  bu t, lik e  m a n y  o th e r  
n a tion s  in  w h ose  re lig io n  p o ly th e ism  is a p ro m in e n t 
fe a tu re , th ey  c o u ld  m a n u fa ctu re  a  d e ity  on  th e  sh ortes t 
n o t ic e . W h e n e v e r , th e re fo re , a n y  ev il p a r t icu la r ly  t r o u b le d  
th em , th ey  sp e e d ily  e le v a te d  it to  th e  ra n k  o f  a d iv in ity  anil 
w o rsh ip p e d  it . S u ch  w ere  th e  g o d d e s s  o f  fe v e r , F e b r is  ; o f  
fou l sm ells , M e p h it is ; o f  it ch , S ca b ie s ;, e tc .,  a n d  w h en  th e ir  
d ra in s  o r  cloacai w ere  m ore  th an  u su a lly  o ffe n s iv e , th ey  
cre a te d  a g o d d e s s , C loa cin a , a n d  w o rsh ip p e d  h er  d e v o u tly  !

• Go(X .1(1)1 ' <SL
I N T R O D U C T I O N .  x l v



l*\  ^  )  ■ x lv i  I N T R O D U C T I O N .  ' N j j

I n d ia n  s tu d e n ts  c a n  d o u b t le s s  fu r n is h  m a n y  lo c a l  e x a m p le s  
o f  th e  s a m e  p r a c t ic e  f o r  th e m s e lv e s .

F r o m  th e  e a r ly  y e a r s  o f  th e  C h r is t ia n  e r a  o n w a r d  to  th e  
e n d  o f  th e  f i f t e e n th  c e n tu r y  is  e m b r a c e d  a  p e r io d  o f  h is to r y  
u n iq u e  in  m a n y  w a y s , b u t  in  n o n e  m o r e  so  th a n  in  th e  
e x t r a o r d in a r y  n u m b e r  a n d  s e v e r ity  o f  th e  e p id e m ic s  o f  
d ise a se , a m o u n t in g , b y  th e ir  u n iv e r s a l  d is t r ib u t io n  in  m a n y  
ca se s , to  p a n d e m ic s . T h e  in fo r m a t io n  o b t a in a b le  is  e x c e e d ­
in g ly  s c a n ty  a n d  f r e q u e n t ly  u n r e lia b le ,  b u t  e n o u g h  is  
k n o w n  w ith  c e r t a in t y  t o  c o n v in c e  a ll w h o  r e a d  th a t  n e v e r  
b e fo r e * ,  o r  s in c e , in  th e  h is t o r y  o f  th e  h u m a n  r a c e , h a s  th e  
n e g le c t  o f  th e  c o m m o n e s t  d e ta ils  o f  p e r s o n a l c le a n lin e s s  a n d  
p u b l i c  h y g ie n e  b e e n  so  u n iv e r s a l  a n d  c o m p le te  a n d , a s  a  
c o n s e q u e n c e , b e e n  fo l lo w e d  b y  s u c h  fe a r fu l  a n d  w h o le s a le  
d e s t r u c t io n  o f  h u m a n  b e i n g s . t

F o r  t h e  fir s t  te n  c e n tu r ie s  o r  s o  th e  s ic k n e s s  c h ie fly  
t o o k  th e  fo r m  o f  th e  s o -c a l le d  f p l a g u e s /  to  b e  f o l lo w e d  la te r  
b y  th e  d ir e  ‘ e p id e m ic s  ’ o f  th e  la te r  m id d le  a g e s . O f  th ese  
p la g u e s  th e r e  a re  m a n y  h is to r ic a l  a c c o u n ts  e x ta n t , b u t  i t  is  
im p o s s ib le  t o  g iv e  th e m  in  a n y  d e ta il . O n e  s u c h  v is ita t io n , 
k n o w n  a,s th e  J u s t in ia n  P la g u e ,  o c c u r r e d  a t  th e  b e g in n in g  
o f  th e  Gth c e n tu r y  A .D .  a n d  w a s  c o n s id e r e d , a s  u su a l, to  b e  
a s s o c ia te d  w ith  n u m e r o u s  D iv in e  p o r te n ts  a n d  t l ir e a te n in g s , 
s u c h  a s  e a r th q u a k e s , c o m e ts , v o lc a n ic  o u tb r e a k s , p e c u lia r -  
c o lo u r e d  m a r k in g s  o n  h o u s e s  a n d  f o o d t ,  a n d  m a u y  o th e r  
s ig n s . I u  th e  y e a r  5 1 2  th e  p la g u e , w h ic h  o r ig in a te d  in  lo w e r  
E g y p t ,  s p r e a d  u p  th e  N ile  a n d  fr o m  t h e n c e  t o  A s ia  M in o r .
“  C o n s ta n t in o p le  w a s  s p e e d i ly  a t ta c k e d  a n d  (a c c o r d in g  to  
th e  a lm o s t  in c r e d ib le  a c c o u n ts )  iu  th e  t im e  o f  its  g r e a te s t  
s e v e r ity  5 ,0 0 0 ,— 1 0 ,0 0 0  h u m a n  b e in g s  p e r is h e d  th e r e  d a ily .
I n  th e  n e x t  y e a r , h o w e v e r , th e  p la g u e  s t r id in g  o v e r  G re e ce  
t o  th e  w e s t  r e a c h e d  I t a ly .  I n  5 1 5  i t  e x te n d e d  t o  G a u l,

*  So far, of course, as can be ascertained from historical records.
f  For much that follows the author is largely indebted to the History of 

Medicine by Job. H. Baas, M.D., as translated and enlarged by H. E. 
Handerson, M.A., M.D., of Cleveland, Ohio, D.S.A., to the excellent, though 
brief, historical summary in Dr. George Wilson’s Hand book of Hygiene 
and to Dr. Charles Creighton’s History of Epidemics in Great Britain.

t  Caused by the presence and growth of coloured fungi and micro­
organisms.
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a n d  in  5 4 6  it  r e a c h e d  th e  R h in e , w h o s e  b o r d e r in g  c it ie s  (at 
th a t  t im e  in  th e  b lo o m  o f  p r o s p e r ity ) ,  f r o m  J 3 iu g e n -o v e r - 
M a y e n c e , th e  M e tr o p o lis , t o  S c lile t ts ta d t , it  d e p o p u la te d  
w ith  its  r a v a g e s . A f t e r  its  first  p e r io d  o f  f ifte e n  y e a rs  
(w h ich  it  is  sa id  to  h a v e  a fte r w a r d s  a lm o st  u n ifo rm ly  m a in ­
ta in e d ) , th e  d ise a se  b e c a m e  m ild e r , t h o u g h  it  d id  n ot 
e n t ire ly  d isa p p e a r , u n til in  5 5 8  i t  v is ite d  C o n s ta n tin o p le  f o r  
th e  s e c o n d  tim e , w ith  h o rro rs  o n ly  h e ig h te n e d  b y  co m p a r is o n  
w ith  its  firs t  a ssau lt . S o  f ie r ce ly  d id  i t  r a g e  th a t  th e  to w e rs  
u p on  th e  w a lls  w e re  u n r o o fe d , fille d  to  th e  b r im  w ith  co rp s e s , 
a n d  th en  a g a in  c o v e r e d  in , s in ce  h a n d s  w e r e  w a n t in g  to  
ass is t in  th e ir  b u r ia l ;  w h ile  m a n y  o f  th o se  w h o  le n t  a id  
in  th is  h o r r ib le  la b o u r  o f  h e a p in g  u p  th e  d e a d  f e l l  d o w n  
th e m se lv e s  a n d  e x p ir e d  in th e  m id s t  o f  th e ir  task . T h u s  
n e w  ca u ses  o f  d e a th  in  th e  fo rm  o f  th e  h o r r ib le  g a s e s  o f  
d e co m p o s it io n  w e r e  p e n t  u p , as it  w e re , in  th ese  fe a r fu l  
s to ro -lio n se s . In  o th e r  ca se s  th e  d e a d  w e re  tre a te d  m o re  
ju d ic io u s ly  a u d  l iy g ie n ic a l ly  b y  s iu k in g  th e  c o r p s e s  in  th e  
o p e n  sea  w ith  th e  a id  o f  a  sh ip  s p e c ia lly  a p p o in te d  fo r  
th a t  p u r p o s e ,_ th o u g h  som e  b o d ie s  w e r e  ca r r ie d  b a c k  b y  
th e  w a v e s  t o  th e  sh o re — d r e a d fu l to k e n s  o f  w a r n in g  to  
th o se  w h o  y e t  s u rv iv e d . I n  th is  p la g u e , h o w e v e r , th e  
g e n e ra l im m in e n ce  o f  d e a th  b r o k e  d o w n  a ll th e  b a rr ie rs  
o f  cu s to m  a n d  sh am e to  su ch  a  d e g r e e  th a t  o n ly  th e  w o r s t  
o f  m a n k in d  seem  to  h a v e  s u r v iv e d . I n  th e  y e a r  5 6 5  
th is  u n p r e c e d e n te d  p la g u e  v is ite d  I ta ly  a  s e co n d  t im e  so  
se v e r e ly  th a t  th e  R o m a n s  c o u ld  n o t  a d v a n c e  a g a in s t  th e ir  
e n em ies . F o r  lo n g  y e a rs  it  e n d u re d , in te r m ix e d  a t  th e  
c lo s e  w ith  th e  s m a ll-p o x , sw e e p in g  a w a y  in  its  d e v a s ta ­
t in g  co u rse  th e  b lo o m  o f  m a n h o o d  a n d  y o u th , an d  d e s tr o y -  
m g  th e  g r e a te r  p a r t  o f  w o m e n , m a id e n s  a n d  c h ild re n  in a ll 
th e  th en  k n o w n  w o r ld . I t  lo o s e n e d , to o , a lm o st  a ll th e  
ro o t le ts  o f  th e  a n c ie n t  c iv ilis a t io n , so  th a t  th e  w ith e re d  
stem  w a s  a b le  to  m a in ta in  fo r  ce n tu r ie s , o n ly  a  fe e b le  a n d  
s ic k ly  e x is te n c e .” *

* It is impossible to gain even an approximately correct idea of the 
jg0ltal*ty resulting from this great plague, but thnt it tvas enormous there 
nei't Concerning this Justinian plague, Creighton bus some perti-

1 remarks, “ The historian Hnllam includes a thousand years in tho
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F r o m  th e s e  e a r ly  c e n tu r ie s  o n w a r d  th e  sa m e  s ta te  o t  
t h in g s  c o n t in u e d  to  a  g r e a t  e x te n t . C iv il is a t io n  a n d  its  
r e s u lt in g  c o m fo r t s  m a y  b e  sa id  to  h a v e  b e e n  lim ite d  t o  th e  
v e r y  fe w  w h o  c o u ld  a f fo r d  th e m , b u t  e v e n  in  th e s e  ca s e s  it  
w a s  b u t  a su p e r fic ia l g lo s s .  T h e ir  g e n e r a l  m o d e  o f  l i f e  a n d  
t h e ir  p e r s o n a l h a b its  a l ik e  w e r e  in  th e  m a in  f i lth y  a n d  
c o a r s e , f a r  w o r s e  th a n  th o se  o f  m a n y  n a t io n s  w h o  p r e c e d e d  
th e m  in  th is  'w o r ld ’ s h is to r y . U n d e r  th e  n a m e  o f  r e l ig io n  
m o s t  e x t r a o r d in a r y  t i l in g s  w e re  d o n e , e.g., th e  e x t r e m e ly  
m e r ito r io u s  a n d  p io u s  p r a c t ic e  o f  k is s in g  le p r o u s  u lc e rs . 
I m m o r a lity  in  its  g r o s s e s t  fo r m s  w a s  th e  r u le  a n d  w a s  a  
m o s t  f r u it fu l  ca u se  o f  d ise a s e . I n  fa c t ,  th a t  th e  “ M id d le  
A g e s  w e r e  s o c ia l ly  a n d  l iy g ie n ic a l ly  a  m o s t  d e g r a d e d  
p e r i o d ”  w ill  b e  v e r y  t h o r o u g h ly  r e a lis e d  b y  a n y  e a rn e s t  
a n d  u n b ia s s e d  s tu d e n t  o f  h is t o r y .*

A s  t o  th e  fa c t o r s  w h ic h  a id e d  in  s p r e a d in g  d ise a se  fa r  
a n d  w id e  it  is  w r it t e n , “ T h e  ca u s e s  o f  th is  p h e n o m e n o n  
w e r e  in  p a r t  p r o lo n g e d  in  th e ir  e f fe c t  f r o m  th e  la s t  a g e s  o f  
A n t iq u it y .  I u  th is  c o n n e c t io n  w e  m u st m e n t io n  first  o f  a ll 
t h e  w a n d e r in g  a n d  r e s t le s s  m ig r a t io n  o f  p e o p le s  ( in c lu d ­
in g  th e  C ru sa d e s ) a n d  o f  in d iv id u a ls . F r o m  th is  a ro se ,

mediaeval period, from the invasion of France by Clovis to the invasion of 
Italy by Charles VIII., in 1494. We begin, lie says, in darkness and cala­
mity, and we break off as morning breathes upon us and the twilight 
reddens into the lustre of day. To the epidemiologist the mediaeval 
period is rounded more definitely. At the one end comes the Great Plague , 
in the reign of Justinian, and at the other end the black Death. Those 
are the two greatest pestilences in recorded history ; each has no parallel 
except in the other. They were in th§ march of events and should not be 
fixed upon as doing more than their share iu shaping the course of history.
Rut no single thing stands out more clearly as the stroke of fate in bring- 
ini, the ancient civilization to an end than the vast depopulation and 
solitude made by the plague which came with the corn-ships from Egypt 
to Byzantium in the year 543; and nothing marks so definitely the 
emergence of Europe from the middle period of stagnation as the other 
depopulation and social upheaval made by the plague which came in the 
overland track of Genoese and Venetian traders from China in the year 
1347. While many other influences were in the air to determine the 
oncoming and the offgoing of the middle darkness, those two world-wide 
pestilences were singular in their respective effects : of the one, we may 
say that it turned the key of the mediaeval prison-house; and of the 
other, that it unlocked the door after eight hundred years.”

* A statement, the truth of which is in noway controverted by (die fact 
thut amongst the rich or amongst those living in cloistered retirement it 
was by no means rare to-find pure and high-souled devotion to tbe culture 
of religion, art, literature, or even to the claims 6f humanity.
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g ra d u a lly , co m p le te  in secu r ity  o f  p ro p e r ty  w ith  its  la ck  o f  
em p loy m en t, id len ess , and  th e ir  resu lt, im p e r fe c t  cu lt iv a ­
tion  o f  th e  la u d . T h e  la tter  b r o u g h t  a b ou t a fa ilu re  o f  
c ro p s , w h ich  a g a in , u n ited  w ith  th e  u tter  w a n t o f  g o o d  
ro a d s  an d  com m erc ia l fa c ilit ie s , *  *  *  c re a te d  d earth  
a n d  fa m in e , con tin u a l p o v e r ty , a n d  g e n e ra lly  in su fficien t, 
b a d  a n d  coa rse  m ean s o f  su b s is ten ce . P erson a l u n clea n li­
n ess w as th e  ru le  a n d  th e  c lo th in g  w o rn , o f  le a th e r  o r  
ro u g h  w o o l, w as  se ld om  ch a n g e d  d a y  o r  n ig h t . Im m o d e ­
ra te  q u an tities  o f  w in e  an d  s tro n g  a le  w ere  con su m ed , an d  
g lu tto n y  an d  in tem p era n ce  w e re  p rom in en t fa ilin g s  o f  th e  
m ediaeval B rita in . *  *  *  T h e  tow n s  a n d  v illa g e s  w ere  
com p osed  fo r  th e  m ost p a rt o f  h ov e ls  w ith  m u d  w alls  an d  
th a tch e d  ro o fs .”  T h e  floors  o f  th e  h ou ses wrere u n p a v ed , 
d a m p  and u su a lly  c o v e re d  w ith  rushes u n d ern ea th  w h ich  
la y  th e  c o lle c te d  filth  o f  a g e s . T h e  streets  w e re  d a rk , 
n a rrow  a n d  tortu ou s an d  n o  a ttem p t to  p a v e  or d ra in  th em  
w as m ad e. T h e  d ea d , from  w h a te v e r  cau se  th ey  d ie d , w ere  
g e n e ra lly  b u r ie d  in  v a u lts  b en ea th  th e  ch u rch es  o r  in  d e ­
fe c t iv e  g ra v es  in  th e  ch u rch y a rd s , w h ich  la tter  w ere situ ­
a ted  in sid e  th e  tow n s a n d  v illa g e s . T h e  sm all p op u la t ion  
on  th e  o th e r  h a n d  w ere sca ttered  in  s lig h t  h ov e ls  o v e r  w ild  
w ood s , d rea ry  w astes, an d  u u d ra in ed  m arsh es, so th at a g u e  
a n d  rh eu m atism  w ere  a lw ays r ife  a m on g st th em , an d  in  
tim es o f  s ca rc ity , e tc ., th e y  w ere  sure to  su ffer fro m  fam in e.
F a m in es  in d eed , w e re  te rr ib ly  com m on  iu  th e  m id d le  a g es  
and  a ltern a ted  w ith  th e  d e v a sta tin g  p la g u es . I t  has been  
co m p u te d  th a t fr o m  th e  11th  to  th e  15th  ce n tu ry  th ere  
w ere  th ir ty -tw o  g re a t  p la g u es , w h ilst fam in e  o ccu rre d  
a b ou t e v e ry  fou rteen  y ears. N on e  b u t th ose  o f  th e  s tro n g ­
est con stitu tion s  su rv ived  and  th e  p op u la t ion  rem a in ed  
a lm ost sta tion a ry . S u ch  w ere  som e o f  th e  ev ils  w h ich  
fa v o u re d  n ot o n ly  th e  o r ig in , b u t  th e  w h o lesa le  and rep ea t­
ed  sp rea d in g  o f  the va riou s  p a n d em ics .*

* 1 he description of mediaeval England, above given, can hardly be 
wsuered exaggerated by the most sceptical, though some are of opinion 

j,̂ a , Erasmus and others who wrote about the conditions of life in 
of ® a , say  t,le darkest side of things. Beyond all question the people 

eany England su£fered«very severely from famine and pestilence,
y



L e p r o s y ,  E r g o t is m  o r  S t . A n t h o n y ’ s fire , S c u r v y ,  th e
B la c k  D e a th , th e  S w e a t in g  S ic k n e s s , a n d  S y p h il is  k il le d
a n d  m u tila te d  t h e ir  h u n d r e d s  o f  th o u s a n d s . T o  e n a b le

sometimes separately and sometimes together, as happens at tiie present 
time in India; and not only so, but their domestic animals, the sheep, 
cows, pigs, etc., which, to the then rural population, meant food nnd 
money, were frequently destroyed in thousands by various plagues nnd 
‘ murrains.’ Creighton (op. cit., p. 15)u gives a list of the authenticated 
‘ Famine-Pestilences’ occurring in England between the years 679 and 
1322, amounting to 42 in number and extending, sometimes, over several 
years. In England, and in other countries, the priesthood sought to show 
its power'by forbidding the rite of bnrial, etc. “  It was the papal method 
of checkmating the kingdoms of this world; that it was subversive of 
traditional decency and immemorial sanitary precaution was a Small matter 
beside the assertion of the authority of Petor.” The population, as 
mentioned before, was essentially rural and agricultural. “  It would be 
•within the mark to say that less than one-tenth of the population of 
England was urban in any distinctive sense of the term. After London, 
Norwich, York, and Lincoln, there were probably no towns with five 
thousand inhabitants.”  Any thing approaching the immense aggrega­
tions of human beings contained in the towns of Modern England, would 
have been impossible under those early conditions. “  If there was ‘ rude 
plenty’ in England, it was for a sparse population, and it was depend­
ent upon the clemency of the skies. A bad season brought scarcity and 
murrain, and two bad seasons in succession brought famine nnd pesti­
lence.”  Of one year, 1069, when the county of Yorkshire was ‘ hnrried’, 
the historian, Simeon of Dnrham (quoted by Creighton), writes, “ There 
was such hnnger that men ate the flesh of their own kind, of horses, of 
dogs, and of cats. Others sold themselves into perpetual slavery in order 
that they might be able to sustain their miserable lives (like the Chinese 
in later times). Others setting out in exile from their country perished 
before their journey was ended. It was horrible to look into the houses 
and farm-yards, or by the wayside, and see the human corpses dissolved 
in corruption and crawling with worms. There was no one to bury them, 
for all were gone, either in flight or dead by the sword and famine. The 
country was one wide solitude nnd remained so for nine years.”  Of the 
famine in 1143, another writer (quoted by Creighton) observes, ‘ ‘ There was 
the most dire famine in all England ; the people ate the flesh of dogs and 
horses or the raw garbage of herbs and roots. # * * As autumn drew
near and the fields whitened for the harvest, there was no one to reap 
them, for the cultivators were cut off by the pestilent hnnger which had 
come between.” In this case, as often in India, the harvest came too late 
to save the people; with this difference, however, that there was no 
thought of a million pounds sterling, or its then equivalent, being sub­
scribed at a few days notice as a ‘ Famine Fund ’ for the starving. Then, 
ns now, the wealthy few were apt to forget the starving many, though 
there were, and are, honourable exceptions. 11 In the year of great scarcity 
and mortality, 1322, there was such a crowd for a funeral dole at Black- 
friars that fifty-five persons, children and adnlts, were crushed to death in 
the scramble. At the same time the prior of Christ Church, Canterbury, 
was sitting down to dinners of seventeen dishes, the cellarer had thirty- 
eight servants under him, the chamberlain and sacrist had large numbers 
of people employed as tailors, farriers, launderers and the like, and the 
servants and equipages of the one hundred and forty brethren were numer­
ous and splendid.” For detailed accounts of the Blague, Leprosy, Sweat, 
ing Sickness, Small-pox, Influenza, etc., in the words of the various con­
temporaneous chroniclers, v. Creighton, op. ck.
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th e  r e a d e r  to g ra sp  th e  a p p a llin g  n a tu re  o f  th ese  ou tb re a k s  
th e  o r ig in a l d e s c r ip t io n s  m u st b e  r e a d , b u t  som e  id e a  o f  
th e  m o r ta lity  m a y  b e  g a th e r e d  fr o m  th e  fa c t  th a t  a b o u t 
tw o -th ir d s  o f  th e  en tire  in h a b ita n ts  o f  th e  k n o w n  w o r ld  are 
su p p o s e d  to  h a v e  p e r is h e d , in c lu d in g  a b o u t  2 5 ,0 0 0 ,0 0 0  in  
E u r o p e  a lo n e .*

T o w a r d s  th e  e n d  o f  the m id d le  a g e s  (1 3 0 0 — 1 5 0 0  A . D .) 
th e  f r e q u e n c y  a n d  m a g n itu d e  o f  th ese  o u tb re a k s  c o m ­
p e lle d  a tte n t io n  to  tw o  p o in ts , viz., th e  n e ce ss ity  f o r  iso la ­
t io n  o f  th e  s ic k  a n d  th e  e s ta b lish m e n t  o f  ‘  q u a r a n t in e ’  f  to  
p r e v e n t  in fe c t io u . V a r io u s  a ttem p ts  w e re  m a d e  to  k e e p  
th e  s ick  se p a ra te  fr o m  th e  h e a lth y , o c c a s io n a lly  w ith  
su cce ss , b u t  m o re  o fte n  u se less ly . S o  a lso , th e  a ttem p ts  
t o  p r e v e n t  th e  in tro d u c t io n  o f  d isea se  b y  k e e p in g  sh ip s  
a r r iv in g  fr o m  fo r e ig n  p o r ts  in  q u a ra n tin e  f o r  fo r t y  d a y s , 
g e n e r a lly  e n d e d  in  fa ilu re . A s  w ill  b e  seen  la te r , t o  p r e ­
v e n t  o r  stam p  ou t au  e p id e m ic  in  a  p la c e  w h e re  th e  sa n i­
ta ry  co n d it io n s  a re  e n t ire ly  d e fe c t iv e , is a lm ost in v a r ia b ly  
a  h o p e le ss  a ttem p t, a n d  fu r th e r , it  is b e g in n in g  th e  w r o n g  
w a y  a b ou t. Prevention  is tlie  w a tch w o rd  o f  m o d e rn  h y ­
g ie n e , a n d  it  is o n ly  b y  c o n s ta n tly  k e e p in g  a  p la ce  in  a 
c o n d it io n  o f  s cru p u lou s  c lea n lin ess  th a t  a n y  e ffe c tu a l r e s is ­
ta n ce  ca n  b e  o ffe r e d  to  th e  a tta ck s  o f  e jn d e m ic  d isea se . I t  
is  w o r th y  o f  n o te , howre v e r , w ith  re fe r e n c e  to  th e  g ra d u a l 
e v o lu t io n  o f  h y g ie n ic  m easu res , th a t  a  ‘ B o a r d  o f  S u p e r v i­
s i o n ’ , w h ic h  g ra d u a lly  b e ca m e  a  m o d e l f o r  a ll I ta ly , w as  
e s ta b lish e d  in  V e n ic e  in  1348 , a ‘ S a n ita ry  C o m m iss io n ’  iu  
P a r is  in  1350 , and ' s im ila r  a ttem p ts  to  c o p e  w ith  e p id e m ics  
w e re  m a d e  in  o th e r  c it ies .

* Towards which London is said to have contributed 100,000 human 
victims to the Black Death iu 1319. These figures ure probably muoh iu 
excess of the reality, but it should bo remembered that tho population of 
London at that time was little moro than 100,000. The whole subject is 
clearly and ably discussed by Creighton, op. cit., who certainly does not 
011 on the side of exaggeration.

t  Derived from the Italian numeral quaranta meaning 40. The reason 
oi tho selection of a term of forty days is disputed, the selection being 

jj. B 0,1 medical grounds according to some, owing to the teachings of 
ro-!l!,OC‘i.ate8’ alu* ou religious grounds according to others. Lepers were 
nan ^ i^ 0 diseased people isolated and placed in quarantine, and tho 
film',0 meaning ‘ leper-hospital is still upplied in Europe to
Hu&rautine establishments.
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C o m in g  n o w  t o  th e  n e v e r - t o -b e - fo r g o t t e n  s ix te e n th  c e n ­
tu r y ,  w e  b e g in  to  le a v e  b e h in d  u s  th e  s u p e r s t it io n s  a n d  
f o l l i e s  o f  th e  d a r k  p e r io d  p r e c e d in g  a n d  ca n  t r a c e  th e  
b e g in n in g  o f  th a t  m a r v e llo u s  a w a k e n in g  in  a l l  d ir e c t io n s  
o f  h u m a n  t h o u g h t  a n d  in g e n u ity , f r o m  w h ic h , w ith  o c c a ­
s io n a l a n d  te m p o r a r y  re la p s e s , h a s  r e s u lte d  “th e  e n o rm o u s  
im p r o v e m e n t  in  th e  m o r a l  a n d  s o c ia l  c o n d it io n  o f  th e  
l e a d in g  E u r o p e a n  n a t io n s  a n d  h a s  s p r e a d  o r  is  s p r e a d in g  
f r o m  t h e n c e  to  A m e r ic a ,  to  A s ia , t o  A f r i c a ,  a n d  th e  fa r th e s t  
p o r t io n s  o f  th e  w o r ld .

I t  w a s  a  v e r it a b le  a w a k e n in g  fr o m  th e  s le e p  o f  d e a th .
N o t  o n ly  th e  l o f t y ,  in  a  s o c ia l  a n d  in te lle c tu a l  se n s e , 

o f t e n  h a z a r d e d  th e ir  a l l  f o r  th e  a t ta in m e n t  o f  h ig h e r  in t e l ­
le c tu a l  a n d  m o i a l o b je c t s ,  b u t  th e  c o m m o n  p e o p le  l ik e w is e  
t o o k  p a r t  w ith  e n th u s ia sm  in  th e  r e fo r m a t io n . *  *  *  rp h e  
fu n d a m e n ta l  c h o r d  o f  th e  w h o le  c e n tu r y  w a s  t h o r o u g h ly  
id e a l is t ic  a n d  its  r e s u lt  w a s  a n  a s to n is h in g  c r e a t iv e  a c ­
t iv i t y  t o w a r d s  e v e r y  p o in t  o f  th e  in te lle c tu a l c o m p a s s — in  
r e l ig io n ,  th e  a r ts , th e  s c ie n c e s , t e c h n ic s  a n d  s o c ia l  l i fe .
* *  * The 16th century ripened free investigation, and 
in medicine too was peculiarly the century of reform­
ation, of struggle and of protest against all medicine which 
had abandoned the *  *  * principles which placed
the observation of nature, not the letter of tradition, in the 
forefront of knowledge.’5 But all was not plain sailing.
“  B e s id e  an  e a r n e s t  e f fo r t  to  a d v a n c e , a  r e t r o g r a d e  im p u lse  
o f  a lm o s t  e q u a l s t r e n g th  e x e r t e d  i t s e l f ;  b e s id e  th e  c le a r e s t  
d is c e r n m e n t  a p p e a r e d  th e  d a r k e s t  s u p e r s t it io n ; b e s id e  p o o r  
d u p e s  s t o o d  t h e  g r a n d e s t  im p o s t o r s ; b e s id e  p h ila n th r o p ic  
e f fo r ts  w e r e  d e e d s  o f  th e  m o s t  t e r r ib le  d e lu s io n ; in  sh o r t , w e 
o b s e r v e  a  c o l le c t io n  o f  r e v e la t io n s  a n d  r id d le s  o f  th e  h u m a n  
m in d  *  *  *  s u c h  as n o  o t h e r  p e r io d  ca u  o f fe r .”  Y e t
m a n y  w ise  a n d  e x c e l l e n t  la w s  w e r e  e n a c te d  in  E u r o p e , 
r e la t in g , m o r e  e s p e c ia l ly ,  t o  th e  p r e v a le n t  p la g u e s , aud* 
w h ic h  w e r e  k n o w n  as th e  ‘  P e s t -O r d in a n c e s ’ . T h e y  w e re  
w is e  in  th a t  th e y  s h o w e d  a  p o w e r  o f  o b s e r v a t io n  a n d  r e ­
c o g n it io n  o f  ca u se s  h it h e r t o  a lm o s t  e n t ir e ly  la te n t  b u t  
fa i le d  to  a  la r g e  e x t e n t  in  th e ir  e f fe c t ,  l ik e  m a n y  m o d e r n
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re g u la t io n s , f r o m  a  v a r ie ty  o f  rea son s , e.g., im p e r fe c t  
k n o w le d g e , w a n t o f  th o r o u g h n e s s , a n d  a  g e n e r a l  a b se n ce  
o f  p e rs o n a l h y g ie n e . “  W it h  a  v ie w  to  d is in fe c t io n , h orn , 
g u n p o w d e r , a r s e n ic  w ith  su lp h u r , o r  s tra w  m o is te n e d  w ith  
w in e , e t c . ,  w e re  b u r n e d  in  th e  stree ts , so  th a t  th e  s ta te m e n t 
“ T h e y  a re  b u r n in g  h o r n ”  s ig n if ie d  a t th a t  t im e  “ T h e  
p la g u e  is  th e re  a n d  w e  ca n  d o  n o th in g  a g a in s t  i t ” , a  c o n ­
d it io n  w h ic h  w e  n o w  e x p r e s s  e u p h e m is t ic a lly  b y  th e  o d o u r  
o f  c a r b o l ic  a c id . T h e  a d m in is tra t io n  o f  p r e v e n t iv e  d o s e s  
o f  d is in fe c ta n ts  w a s  a ls o  c u s to m a r y  a t th a t  p e r io d . T h e  
P est  M e d ic i  a n o in te d  th e  u n c o v e r e d  p o r t io n s  o f  th e ir  
b o d ie s  w ith  o il, e t c .,  o r  w o r e  s p e c ia l  ‘  p la g u e -d r e s s e s ’  a n d  
‘ p la g u e -m a s k s ’ , ‘ p la g u e -g lo v e s , ’  e tc . T h e  p la g u e -d r e s s e s  
w e r e  r e d  a n d  b l a c k ; th e  m a sk s w e re  m a d e  o f  le a th e r , h a d  
o p e n in g s  fit te d  w ith  g la ss  f o r  th e  e y e s  a n d  a  b e a k - l ik e  p r o ­
lo n g a t io n  f o r  th e  r e c e p t io n  o f  d is in fe c t in g  s u b s ta n c e s .”
C erta in  e p id e m ic  d ise a se s  s u c h  as th e  p la g u e  s till r a g e d  
w ith  g r e a t  v io le n c e , o th e rs  s u ch  as le p r o s y  a n d  th e  sw e a t­
in g  s ick n e s s  a lm o st  e n t ir e ly  d is a p p e a r e d , w h ils t  y e t  o th e rs  
s u ch  as s p o t te d  ty p h u s  ( in te rm e d ia te  b e tw e e n  th e  p la g u e  
a n d  ty p h u s ) ,  s m a ll -p o x , in flu e n z a  a n d  d ip h th e r ia  p u t  in th e ir  
firs t  h is to r ic a l  E u ro p e a n  a p p e a ra n ce . In flu e n z a , in d e e d , 
b e c a m e  p a n d e m ic  in  E u r o p e  a t le a s t  fo u r  t i m e s 'i n  th is  
c e n tu r y , viz., in  1 5 1 0 , 1557 , 1 5 8 0 , a n d  1593 , a n d  sm a ller  
o u tb r e a k s  o c c u r r e d  b e tw e e n . A s  in  th is  c o u n tr y , th e  e v ils  
w r o u g h t  b y  ce n tu r ie s  o f  filth  a n d  th e  n e g le c t  o f  th e  s im p le s t  
ru le s  o f  h y g ie n e  c o u ld  n o t  b e  e v e n  p a r t ia lly  c o n tr o lle d  f o r  
m a n y  a  lo n g  y e a r .

I n  G e rm a n y , e s p e c ia lly , th e  first  e a rn e st  e n d e a v o u r s  w ere  
m a d e  to  g r a p p le  w ith  p r e v e n ta b le  d ise a se  b y  th e  issu e  o f  
o r d in a n c e s  o f  m e d ic a l  p o l ic e  r e la t in g  t o  th e  sa le  o f  fo o d ,  
p o p u la r  a m u sem en ts , a d u lte ra t io n  o f  w in e , e tc . I n  F ra u k - 
fo r t -o n -t k e -M a in  th e  m e d ic a l  o r d in a n c e  o f  1577  d i r e c t e d :
“  !• I n  o r d e r  to  im p r o v e  th e  a ir  th e  s tree ts  sh a ll b e  c le a n e d  
W e d n e s d a y  a n d  S a tu r d a y  o f  e a ch  w e e k  a fte r  th e  c lo s in g  

th e  m a r k e t ; 2. T h e  p a s s in g  o f  u r in e  in  th e  s tree ts  is
p r o h ib it e d *  ; 3 . P r iv ie s  sh a ll b e  e r e c te d  in  a ll h o u s e s ;

*  cf. Indian towns, in 1808, a.D,
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4 . T h e  k n a c k e r  sh a ll  t r a n s a c t  b u s in e s s  o n ly  d u r in g  c o ld  
■ w eath er; 5 . T h e  sh o p s  o f  b u tc h e r s , ta n n e rs , fish e rm e n  a n d  
fa r r ie r s  sh a ll  b e  r e m o v e d . 6 . H o g -p e n s ,  g o o s e -p e n s  a n d  
w e l ls  sh a ll  b e  c le a n e d ,”  e t c . ,  e t c .  I n  E n g la n d , t o o ,  in te r e s t  
in  th e se  a n d  a llie d  m a tte rs , e.g., th e  m o r e  h u m a n e  t r e a t ­
m e n t  o f  th e  in s a n e , w a s  a r o u s e d  a m o n g s t  th e  in t e l l ig e n t , 
b u t  th e  p r o g r e s s  m a d e  w a s  “  s lo w , te d io u s  a n d  t e n t a t iv e ,”  
a n d  it  w a s  n o t  t ill  th e  g r e a t  fire  o f  L o n d o n  in  1 6 6 6 , f o l lo w in g  
c lo s e  o n  th e  p la g u e ,*  s w e p t  a w a y  th e  w h o le  to w n  fr o m  
T e m p le  B a r  to  th e  T o w e r  th a t  th e  p e o p le  as  a  w h o le  b e g a n  
t o  b e  a ro u s e d . T h ir t y - t w o  y e a r s  p r e v io u s  t o  th is , h o w e v e r , 
th e  R o y a l  C o l le g e  o f  P h y s ic ia n s  p r e s e n te d  t o  th e  C o u n c il  in  
L o n d o n  a  “  R e p o r t  o n  a ll s u ch  a n n o y a n c e s  as  th e y  c o n c e iv e  
l ik e ly  to  in c r e a s e  th e  s ick n e s s  in  th is  p o p u lo u s  c i t y .  1. T h e  
in c re a s e  o f  b u ild in g s  b y  w h ic h  m u lt itu d e s  a re  d r a w n  h ith e r  
t o  in h a b it . 2 . In m a te s  b y  w h o m  h o u s e s  a re  so  p e s te r e d  
th a t  th e y  b e c o m e  u n w h o le s o m e . 3. N e g le c t  o f  c le a n s in g  th e  
c o m m o n  seAvers a n d  to w n  d it c h e s , a n d  p e r m it t in g  s ta n d in g  
p o u d s t  in in n s . 4 . T h e  u n c le a n n e s s  o f  th e  s tre e ts . 5. L a y s ta l ls  
s o  n e a r  th e  c i t y  e s p e c ia l ly  o n  th e  n o r th  s id e . 6 . S la u g h te r ­
h o u se s . 7. B u r y in g  o f  in fe c t e d  p e r s o n s  in  c h u r c h e s  a n d  
c h u r c h y a r d s  in  th e  c i t y .  O v e r la y in g  th e  c h u r c h e s  Avith 
b u r ia ls , so  th a t  m a n y  t im e s  t h e y  ta k e  u p  b o d ie s  t o  m a k e  
w a y  f o r  m o r e  b u r ia ls . 8 . C a r r y in g  u p  fu n n e ls  to  th e  to p s  o f  
h o u s e s  fr o m  p r iv ie s  a n d  v a u lts . 9 . S e l l in g  m u sty  c o r n ,  a n d  
b a k in g  b r e a d  t h e r e o f ,  a n d  b r e w e r s  u s in g  u n s o u n d  m a lt .
10 . B u tc h e r s  s e l l in g  u n s o u n d  c a t t le . 11 . T a in te d  fish .”  I n  
th is  m o s t  s e n s ib le  a n d  p r a c t ic a l  r e p o r t  th e  fo r m a t io n  o f  a 
<< C o m m is s io n  o r  O ffice  o f  H e a lth  ”  Avas s u g g e s te d  b u t , as  to o  
f r e q u e n t ly  h a p p e n s , n o  a t te m p t  se e m s  to  h a v e  b e e n  m a d e  
b y  th e  C o u n c il  to  g iv e  e f f e c t  t o  th e  s u g g e s t io n s  o f fe r e d .

* The following table, from Creighton, oj3. cit., will give an idea of the 
mortality in London during the so-called ‘ Great Plague,’ though it was 
not much more severe than those of 1603 and 1625 had been for the Lon­
don of*their generation.

„  Estimated Total Plague Highest Morta- 
Year. p 0pUlatjou. Deaths. Deaths. lity in a week.
1603....  250,000...........  42,940.....  33,347..........  3,385
1625....  320,000............ 03,001.....  41,313..........  5,205
1665.. ... 400,000..........  97,306.....  68,506..........  S.297

t  Comparable to the filthy tanks which still abound in Indian cities.
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p  A m o n g s t  th e  p e o p le  o f  E n g la n d , a ls o , th e  g e n e ra l c o n d i -
^ t io n s  o f  l i fe  w e r e  b e c o m in g  m o r e • h e a lth y . “ T h e  g ra d u a l

im p r o v e m e n ts  in  a g r ic n ltu i ’e , m a n u fa c tu r e s  a n d  c o m m e r c e  
w e r e  a d d in g  s te a d i ly  t o  th e  c o m fo r t s  o f  l i fe .  F o o d  w as 
b e c o m in g  m o r e  p le n t i fu l  a n d  th e  d ie t  le s s  c o a r s e . V e g e ­
ta b le s , a n d  m o r e  e s p e c ia l ly  th e  p o ta to , w e r e  b e c o m in g  m u ch  
m o r e  g e n e r a lly  u s e d ; f r e s h  m e a t  w a s  t a k in g  th e  p la c e  o f  
s a lte d  m e a t , w h ic h  h a d  h ith e r to  c o n s t itu te d  s u c h  a  la r g e  
p a r t  o f  th e  E n g lis h  d i e t a r y ; w h ile  te a  a n d  c o f fe e  w e r e  to  
so m e  e x te n t  r e p la c in g  th e  s t r o n g  a le  a u d  a r d e n t  sp ii-its  w h ic h  
h a d  fo r m e r ly  p r o v e d  s u c h  a  b a n e fu l  s o u r c e  o f  d ise a s e .
P e o p le , t o o ,  w e r e  b e g in n in g  t o  r e c o g n is e  th e  v a lu e  o f  c le a n li ­
n e ss  o f  p e i ’son  a n d  h o m e . T h e  in t r o d u c t io n  o f  s o a p  a n d  
s o d a  m a d e  w a s h in g  e a s ie i ’, a n d  c o t t o n  a n d  l in e n  a r t ic le s  o f  
c l o t h in g  w e r e  g r a d u a l ly  c o m in g  in to  m o i’e g e n e r a l  u s e .”
I n  fa c t ,  a  g r a d u a l  e m a n c ip a t io n  from " th e  ‘ th ra ld o m  o f  
f i l t h 5 h a d  b e g u n  a n d  th e  b e n e f it  r e s u lt in g  t h e r e fr o m  s o o n  
b e g a n  to  b e  a p p a r e n t . T h a t  is  to  sa y  i t  is  e a s ily  a p p a r e n t  
w h e n  lo o k e d  a t f r o m  th is  d is ta u c e  o f  t im e , b u t  it  m u st n o t  
b e  im a g in e d  th a t  a n y  g r e a t  e f fe c t  w a s  p r o d u c e d  in  th e  dix-ec- 
t io n  o f  ch e ck in g - e p id e m ic  d is e a s e  t i ll  v e i-y  n e a r  th e  e n d  o f  
th e  1 7 th  cen tu i-y . T h e  p la g u e , w h ic h , as  w e  h a v e  se e n , 
a p p ea i-ed  in  L o n d o n  f o r  th e  la s t  t im e  in  1 6 6 5 , lo s t  its  
p r e d o m in a n c e  in  E u r o p e  b y  th e  e n d  o f  th e  c e n tu r y , b u t  
t ill  th e n  it  r a n  t h r o u g h  c o u n t r y  a f t e r  c o u n t r y ,  e.g., I ta ly  
w a s  a t ta c k e d  in  th e  y e a r s  1 6 3 0 , 1 6 5 6 , 1 6 6 9 „  1 6 8 3  a n d  
1 6 9 1 . D u r in g  o n e  e p id e m ic  in  th a t  c o u n t r y  m o r e  th a n  
q u a r te r  o f  a  m illio n  p e o p le  p e r is h e d  iu  f o u r  c it ie s  a lo n e .
I n  M ila n , tw o  u n fo i ’tu n a te  p e o p le , o n e  a  H e a lth  C o m ­
m iss io n e r , w e r e  a c c u s e d  o f  r u b b in g  p la g u e  s a lv e  o n  th e  
w a lls  o f  th e  h o u se s , a u d , a f t e r  v a r io u s  o th e r  to r tu r e s , 
h a d  th e ir  b a u d s  c u t  o f f ,  w e re  b r o k e n  o n  th e  w h e e l a n d  
f in a lly  b u r n e d . I u  G e r m a n y , w h e re  th e  m a ss  o f  p e o p le  
w e r e  m u c h  m o re  e n lig h te n e d , e u e i-g e t ic  p r e c a u t io n s  to  
p r e v e n t  th e  in tx -od u ctiou  a n d  s p re a d  o f  th e  d is e a s e  w e r e  
fr e q u e n t ly  ta k e n .*  I n  M a g d e b u r g , in  1 6 8 0 , a  p h y s ic ia n ,

* Aa illusfcrnting the fact that there were even then, in the' seventeenth 
6utuiT, wise and thoughtful persons, who studied the public health and



s u r g e o u , m in is te r , n u rse s , 2 4  in s p e c to r s  o f  th e  s tre e ts , 2 4  
c o r p s e -b e a r e r s ,  a n d  12 g r a v e -d ig g e r s  f o r  th e  p la g u e  w e r e  
a p p o in t e d  b y  th e  m a g is tr a te s  iu  a n t ic ip a t io n  o f  its  a p p e a r ­
a n c e , a  p la g u e -h o s p it a l  w a s  e r e c te d , a n d  th e  h o u s e  in  
w h ic h  th e  first  ca se  o f  p la g u e  o c c u r r e d  w a s  b u r n t  d o w n .
I n  a d d it io n  t o  th is  d is e a s e , m alaria ., d y s e n t e r y ,  ty p h u s  
fe v e r , in flu e n z a , d ip h t h e r ia  a n d  s c a r le t  f e v e r  (a c c u r a t e ly  
d e s c r ib e d  f o r  th e  fir s t  t im e ) a n d  n u m e r o u s  o t h e r  d ise a s e s  
s t i l l  c o n t in u e d  to  p r e v a il .  M a la r ia l  d is e a s e , o w in g  t o  th e  
s t i l l -d e fe c t iv e  d r a in a g e  o f  th e  c o u n tr y , w a s  t e r r ib ly  p r e v a ­
le n t  a n d  in c lu d e d  a m o n g s t  its  v ic t im s  J a m e s  I  a n d  O l iv e r  
C r o m w e ll. F r o m  1 6 6 1 — 6 5  it  w a s  th e  m o s t  fa ta l  d is e a s e  in  
E n g la n d .

B y  th e  c o m m e n c e m e n t  o f  th e  1 8 th  c e n tu r y  s e v e r a l  o f  th e  
m o r e  im p o r ta n t  p la g u e -s c o u r g e s  h a d  d is a p p e a r e d  fr o m  
E n g la n d  a n d  th e  n e ig h b o u r in g  c o u n tr ie s ,  n e v e r , le t  u s  h o p e , 
t o  r e tu r n . B u t  o t h e r  d ise a s e s , a lm o s t , i f  n o t  e q u a lly  d e a d ly , 
r e m a in e d , e.g., s m a l l -p o x , t y p h u s , m a la r ia , d y s e n t e r y , in ­
f lu e n z a , s c u r v y  a n d  m a n y  o th e r s , a n d  th e se  h a d  s t ill  t o  b e  
a t ta c k e d . I n  th e  c a s e  o f  s m a l l -p o x ,  th e  v e r y  a n c ie n t  p r a c ­
t ic e  o f  ( in o c u la t io n 1 w a s  f ir s t  in t r o d u c e d  t o  E n g la n d  a n d  th e  
W e s t e r n  C o n t in e n t  f r o m  th e  E a s t  d u r in g  th is  c e n tu r y , a n d  
la te r  o n  w a s  fo l lo w e d  b y  J e n n e r ’ s im m o r ta l  d is c o v e r y  o f  
v a c c in a t io n . T y p h u s  fe v e r , k n o w n  a t  th a t  t im e  as ' j a i l -  
f e v e r  ’ ,.w a s  r i fe ,  a n d  t o  th e  le s s e n in g  o f  th a t  d ise a s e  a n d  th e  
g e n e r a l  im p r o v e m e n t  o f  th e  c o n d it io n s  o f  l i fe  o f  p r iso n e rs ,
J o h n  H o w a r d , th e  Q u a k e r  p h ila n th r o p is t , d e v o t e d  h is  
m e a n s , e n e r g ie s  a n d , u lt im a te ly , h is  l i fe .  F o r  n e a r ly  
e ig h t e e n  y e a r s  th is  m a n  t r a v e lle d  th r o u g h o u t  a ll p a r ts  o f  
E u r o p e , l iv in g  in  g r e a t  d is c o m fo r t  a n d  in  fr e q u e n t  d a n g e r  o f  
h is  l i f e  b o t h  fr o m  d ise a s e  a n d  fr o m  th e  n u m e ro u s  en e m ie s  
w h ic h  h is  r e fo r m s  c r e a te d  f o r  h im . W it h in  o n e  y e a r  a f t e r

well-being, the following quotation from a German writer (Ludwig) will 
shew. “ No one should without necessity remain in the dwellings of 
patients suffering from dysentery, especially in the place where the dis­
charges are placed. The latter should be taken to remote places and 
covered with lime or ashes. The beds, linen and clothing used by such 
patients should all be carefully washed. Before the dwellings in which 
such patients have been living are again occupied, we should not neglect 
to fumigate and clean them thoroughly.”

' Go$px
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l ie  h a d  b e g u n  h is  w o r k  iu  E n g la n d  a n d  g iv e n  h is  p r e l i ­
m in a r y  e v id e n c e  b e fo r e  th e  H o u s e  o f  C o m m o n s , B il ls  w e re  
p a s s e d  f o r  th e  r e fo r m  n o t  o n ly  o f  ja i l - r o u t in e ,  b u t  a lso  
d i r e c t in g  th e  c o n s t r u c t io n  o f  s u ita b le  ja i ls , w it h  h o s p ita ls  
f o r  s ic k  p r is o n e r s  a t ta c h e d  t o  th e m , a n d  th a t  a ll th e  b u i ld ­
in g s  s h o u ld  b e  p r o p e r ly  c le a n e d  a n d  v e n t ila te d . T w o  o r  
th r e e  y e a r s  la te r  h e  p u b l is h e d  h is  c la s s ic a l  w o r k  The State  
o f Prisons, a n d  la te r  o n  a d d e d  tw o  im p o r ta n t  a p p e n d ic e s .
I n  1 7 8 9  lie  s ta r te d , in  fu r t h e r  p r o s e c u t io n  o f  h is  r e s e a r c h e s  
o n  ja i l - f e v e r ,  o u  w h a t  p r o v e d  to  b e  h is  la s t  jo u r n e y ,  f o r  a t 
C h e r s o n , in  R u s s ia n  T a r ta r y , h e  c a u g h t  th e  ‘ b u b o -p la g u e  ■ 
w h ic h  w a s  th e r e  p r e v a le n t  a n d  d ie d .  O f  h im , a n d  th e  
re s u lts  o f  h is  w o r k , o n e  w r it e r  h a s  s a id , “  H is  in f lu e n c e  
d id  n o t  d ie  w ith  h im , f o r  i t  h a s  c o n t in u e d  t o  in f lu e n c e  n o t  
o n ly  th e  le g is la t io n  o f  E n g la n d  b u t  o f  a ll c iv i l is e d  n a t io n s  
d o w n  to  th e  p r e s e n t  t im e ,”  w h ils t  a n o th e r  h a s  w r it t e n ,

T h e  o u t c o m e  o f  h is  s e l f - s a c r i f ic in g  la b o u r s  is  s im p ly  th is  
th a t  f o r  y e a r s  b a c k  th e  p r is o n s  o f  th is  c o u n tr y  h a v e  b e e n  
p r o v e d  b y  th e  m o s t  r ig id  s ta t is t ic s  to  b e  fa r  h e a lth ie r  th a n  
o u r  h o m e s , a n d  th a t  s o -c a l le d  p r e v e n t a b le  d is e a s e  o f  a u y  
k in d  is  o f  s u c h  ra re  o c c u r r e n c e  w ith in  th e ir  w a lls , th a t  
w h e n  a n y  is o la te d  ca se s  d o  a p p e a r  th e y  a t  o n c e  g iv e  r ise  
t o  s u rp r is e , a m i a re  su re  to  c a ll  f o r  in q u ir y ,”  A l l  t h r o u g h  
th e  1 8 th  c e n tu r y , w h e r e v e r  d ir t  a n d  o v e r - c r o w d in g  p r e ­
v a ile d , th is  d r e a d e d  d ise a s e , k n o w n  v a r io u s ly  as s p o t t e d  
fe v e r ,  fa m in e  ty p h u s , w a r - fe v e r ,  p u tr id  fe v e r ,  e t c . ,  m a d e  
its  a p p e a r a n c e . A t  P r a g u e ,  in  1 7 4 2 , m o r e  th a n  3 0 ,0 0 0  o f  
th e  F r e n c h  t r o o p s  w e r e  c a r r ie d  o f f  b y  it . A n o t h e r  d is ­
ea se , s c u r v y  o r  s c o r b u tu s , w h ic h  h a d  f r e q u e n t ly  d e s t r o y e d  
a lm o s t  th e  e n t ir e  c r e w s  o f  s la p s , so  th a t  th e  la t t e r  c o u ld  
n o t  b e  n a v ig a t e d ,  a n d  w h ic h  c o n s ta n t ly  b r o k e  o u t  a m o n g s t  
a n d  d e c im a te d  b e s ie g e r s  o r  b e s ie g e d  in  c o n t in e n ta l  w a rs , 
w a s  s u c c e s s fu l ly  a t ta c k e d  a n d  s u b d u e d  b y  C a p ta in  C o o k , 
th a t  d a u n t le s s  b u t  h u m a n e  sa ilo r . H e  s h o w e d  th a t  its  
o c c u r r e n c e  c o u ld  b e  e n t ir e ly  p r e v e n te d  b y  th e  u se  o f  fr e s h  
v e g e t a b le s  o r  a c id  f r u it  ju ic e s , c o u p le d  w ith  o r d in a r y  h v -  
p ie n ic  p r e c a u t io n s . W it h in  th ir ty  y e a r s  o f  th e  tim e  w h e n  
0 0 0  m en  o u t  o f  9 0 0  d ie d , m o s t ly  o f  s c u r v y , o n  A n s o n ’ s

h
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d is a s tr o u s  e x p e d it io n , C a p ta in  C o o k  b r o u g h t  b a c k  1 1 4  o n t  
o f  a  t o ta l  c r e w  o f  1 1 8  a f t e r  th r e e  y e a r s  c o n t in u o u s  v o y a g in g ,  
a n d  w ith o u t  a  s iu g le  d e a th  f r o m  s c u r v y .*  M a la r ia  a n d  
d y s e n t e r y  s till p r e v a ile d , a lso , t o  a  g r e a t  e x te n t  in  E u r o p e  
d u r in g  th e  la s t  c e n tu r y , as  w e ll  as  In f lu e n z a  o r  L a  Grippe, 
a n d  D ip h th e r ia , b o th  o f  w h ic h  la t te r  d ise a se s  s p r e a d  th r o u g h  
a lm o s t  th e  e n t ir e  k n o w n  w o r ld , in c lu d in g  A m e r ic a .

I n  th e  e a r ly  p a r t  o f  th e  c e n tu r y  th a t  t e r r ib le  d ise a s e  
k n o w n  as th e  ‘b u b o - p la g u e ’ , f r o m  th e  fa c t  th a t  th e  g la n d s  
in  th e  a r m p it  a n d  e ls e w h e r e  w e r e  s p e c ia l ly  a f fe c te d , th e

d is e a s e  o f  b a r b a r is m 1 as  it  h a s  b e e n  c a l le d , s ta r te d  f r o m  
its  th e n  h a b ita t  th e  S . W .  o f  E u r o p e  a n d , fa v o u r e d  in  its  
s p r e a d  b y  th e  R u s s o -S w e d is h  w a r , t r a v e l le d  n o r th w a r d s  
a n d  w e s tw a r d s , c a r r y in g  o f f  3 0 0 ,0 0 0  p e r s o n s  in  E . P r u s s ia  
a lo n e . L a te r  o n  it  a g a in  b r o k e  o u t  s e v e r a l  t im es , k i l l in g  
J o h n  H o w a r d  th e  p r is o n -r e fo r m e r  as b e fo r e  m e n t io n e d , 
a n d  c a u s in g  t e r r ib le  h a v o c  in  R u s s ia . I n  th a t  s e m i-c iv i ­
l is e d  c o u n t r y  a  p a n ic  s e iz e d  th e  in h a b ita n ts  fr o m  h ig h e s t  
t o  lo w e s t , a n d  Q u e e n  C a th e r in e  I I .  p r o m p t ly  b e h e a d e d  
t h e  d o c t o r  w h o  firs t  c o r r e c t ly  d ia g n o s e d  th e  d is e a s e  ! T h is  
e x a m p le  w a s  s p e e d ily  f o l lo w e d  b y  th e  d e n s e ly  ig n o r a n t  
p e o p le ,  a n d  a  r e g u la r  in s u r r e c t io n , w h ic h  n e c e s s ita te d  th e  
u s e  o f  p h y s ic a l  f o r c e  to  q u e ll  it , t o o k  p la c e . I n  M o s c o w  
m o r e  th a n  5 2 ,0 0 0  p e o p le ,  o r  a b o u t ' o n e  q u a r te r  o f  th e  e n ­
t ir e  p o p u la t io n , d ie d , th e  d is e a s e  b e in g  in c re a s e d  b y  th e  
n u m b e r  o f  c o n c e a le d  a n d  p u t r e fy in g  c o r p s e s  in  th e  h ou ses .
I t  is  a  d ise a s e  o f  p a r t ic u la r  in te r e s t  to  us in  I n d ia , f o r  it  is

* With reference to the use of lime-juice ns a preventive to scurvy it 
should bo noted that the valuable properties of the former in this direction 
had been known and made use of for a long time before Captain Cook’s three 
years voyage, from 1772-75. At the end of tiie sixteenth and beginning 
of the seventeenth centuries, when the English trade with the East Indies 
was opened up, the commanders of the fleets, especiallv Hawkins and 
Lancaster, were in the habit of carrying lemons, etc., on board their ships 
In addition, John Woodall, a well-known English surgeon of that date who 
wrote a book called The Surgeon’s Hate. “ chiefly for the benefit of young 
sea surgions imployed in the East India Companie’s affairs,” alludes to 
the importance of giving lime-juice to the ship’s company regularly, and 
advises various additional precantfionR regarding change of clothing ’dmt 
sufficient exercise, etc. What Captain Cook did was° to insist upon the 
necessity for precautions being invariably taken in this matter, and he also 
demonstrated, practically and convincingly, the great success of such 
preventive measures when properly carried out.
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p o s s ib ly  id e u t ic a l  w ith  th e  p la g u e  w h ic h , u n d e r  va i’iou s  
n a m e s , h a s  b r o k e n  o u t  a t  in te r v a ls  in  In d ia , d u r in g  th e  
p r e s e n t  c e n t u r y .*

G e n e ra l H y g ie n e  r e c e iv e d  a  la r g e  sh a re  o f  a t te n t io n  d u r in g  
th e  1 8 th  c e n tu r y , a n d  s u ch  s u b je c t s  as d ie te t ic s  o r  th e  
s y s te m a t ic  s tu d y  o f  fo o d -s t u f fs  a n d  b e v e r a g e s ,  th e  h y g ie n ic  
m a n a g e m e n t  o f  c h i ld r e n , th e  in flu e n ce  o f  c l im a te  o n  h e a lth , 
e t c . ,  w e r e  f r e e ly  w r it te n  a b o u t . O n e  n o ta b le  G e rm a n  p h y s i -  
o ia n t  e v e n  d e l iv e r e d  s im p le  le c tu r e s  o n  h y g ie n e  t o  b o y s  a n d  
g ir ls  o v e r  ten  y e a r s  o f  a g e . M ilita r y  h y g ie n e ,  h ith e r to  
m e r e ly  c o n s p ic u o u s  b y  its  a b s e n c e , w a s  a ls o  s tu d ie d  t o  a 
c e r ta in  e x te n t , e s p e c ia l ly  b y  B r it is h  ai’m y  s u rg e o n s , a n d  
th e  h e a lth  a n d  c o m fo r t  o f  th e  u n fo r tu n a te  s ic k  a n d  
w o u n d e d  th e r e b y  in c r e a s e d  a n d  m o n e y  s a v e d  to  th e  S ta te .
A b o u t  1781- w a s  p u b l is h e d  w h a t  w a s  p r o b a b ly  th e  m o s t  
n o ta b le  b o o k  On th e  s u b je c t  o f  P u b l ic  'H e a lt h  o f  th a t  c e n ­
tu r y , viz., F r a n k ’ s S y s te m  o f  M e d ic a l  P o l ic e ,  w h ic h  h a s  
b e e n  c o n s id e r e d  b y  so m e  to  b e  th e  ‘ c o r n e r s to n e  o f  o u r  
m o d e r n  p u b l i c  a n d  p r iv a te  h y g ie n e . ’  A m o n g s t  o th e r  
th in g s , th e  a u th o r  o f  th is  b o o k ,  a G e rm a n  p h y s ic ia n , first 
p o iu t e d ly  d r e w  th e  a t te n t io n  o f  th o s e  in  a u th o r ity  to  th e ir  
d u t ie s  as r e g a r d s  th e  h e a lth  o f  th e ir  ig n o r a n t  f e l lo w  m e n .
R e g u la r  in q u e s ts  o n  th e  d e a d  w e r e  firs t  e s ta b lis h e d  in  th is  
c e n tu r y , as a lso  morgues (•i.e ., s p e c ia l  b u i ld in g s  w h e r e  th e  
u n c la im e d  b o d ie s  o f  th e  d e a d  w e r e  e x p o s e d  to  v ie w ) ,  a n d  
in s t itu t io n s  f o r  th e  r e s c u e  a n d  t r e a tm e n t  o f  th e  a p p a r e n t ly  
d r o w n e d , e t c . ,  e t c .  I t  is th u s  e v id e n t  th a t  h y g ie n e  iu  a  
g e n e r a l sen se  r e c e iv e d  a  c o n s id e r a b le  sh a re  o f  a tte n t io n  
d u r in g  th e  la s t  c e n tu r y , b u t  th e  s c ie n c e  o f  p r e v e n t iv e  
m e d ic in e  as  a p p lie d  to  e p id e m ic  d ise a s e , o w in g  d o u b t le s s  
to  th e  g e n e r a l  ig n o r a n c e  r e g a r d in g  th e  ca u s a t io n  o f  th ese  
d ise a se s , w a s  s t ill  v e r y  im p e r fe c t ly  d e v e lo p e d .

W e  h a v e  n o w  b r o u g h t  o u r  b r ie f  h is to r ic a l  su m m a r y  to  a  
p o in t  a t w h ic h  w e  m a y  p r o f ita b ly  p a u se  f o r  a  lit t le  w h ile

v. Trans. Med. Fhys. Snc., of Bombay, nnd.Chovere’ Diseases o f India, 
and references given therein. The ‘ Black Death ’ was a similar, if nob 
KT'^ica') complaint, and both were eminently ‘ filth-diseases.’

T I t . Ant. May, of Heidelberg : v. Buaa, op. cit., p. 715.
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a n d  ta k e  a  b a c k w a r d  g la n c e  t o  see  w h a t  le s s o n s  a re  d e r iv ­
a b le  f r o m  th e  s tu d y  o f  th e  g r a d u a l  d e v e lo p m e n t  o f  th e  
a r t  o f  h y g ie n e — f o r  it  w a s  s t i l l  m e r e ly  a n  a r t  a n d  n o t  a  
s c ie n c e .  O f  th e  e a r lie s t  n a t io n s  o f  w h o m  th e re  is  h is to r ic a l  
r e c o r d  n o t  m u c h  m o r e  c a n  b e  le a r n t  th a n  th e  f a c t  th a t  
th e  r i c h  a n d  le a r n e d  k u e w  a n d  a p p r e c ia t e d  th e  v a lu e  o f  
p e r s o n a l  c le a n lin e s s , bub a t b e s t  i t  w a s  au  im p e r fe c t  a u d  
e m in e n t ly  se lfish  k n o w le d g e .  AVhth th e  J e w s  ca m e  a  s t r ic t  
c o d e  o f  p r ie s t ly  o r d in a n c e s  a p p l ic a b le  to  a ll, r i c h  a u d  p o o r  
a lik e , t h o r o u g h ly  s u ite d  t o  t h e ir  m o d e  o f  l i fe  a n d  s ta g e  o f  
c iv i l is a t io n , a n d  b y  m e a n s  o f  w h ic h  t h e y  m a y  w ith  a c c u r a c y  
c la im  to  h a v e  prevented to  a  c o n s id e r a b le  e x te n t  a n  o t h e r ­
w is e  c e r ta in  a n d  la r g e  m o r ta l it y .  S o  t o o  th e  e a i ly  R o m a n s , 
s e l f -d is c ip l in e d  a n d  la w -a b id in g ,  g a v e  e v id e n c e ,  b y  th e ir  
la w s  a n d  e n a c tm e n ts , t h e ir  s p e c ia l  o ffic ia ls , th e ir  b a th s , 
a q u e d u c ts  a n d  c loa ca e , o f  th e ir  r e c o g n it io n  o f  th e  e x ­
t r e m e ly  im p o r ta n t  p o s it io n  o c c u p ie d  b y  s a n ita t io n  in  a n y  
t h o r o u g h  s c h e m e  o f  g o v e r n m e n t , a n d  la te r , w h e n  s c e p t i ­
c is m  a n d  lu x u r y  h e ld  c h ie f  s w a y , f o u n d  to  th e ir  c o s t  th a t  
a n  e n e m y  in f in ite ly  m o re  p o w e r fu l  a n d  u n t ir in g  th a n  th e  
G o th s  a n d  H u n s  w a s  c la m o u r in g  f o r  a d m it ta n c e , a n d  th a t  
g a t e s  a u d  w a lls  a l ik e  w e r e  p o w e r le s s  t o  o p p o s e  o r  p r e v e n t  

it s  e n tr a n c e .

T h e n  c a m e  th e  l o n g  p e r io d  o f  th e  M id d le  A g e s  w h e n  the 
o ld  c iv i l is a t io n  w a s  g iv in g  p la c e  t o  th e  n e w , w h e n  w a r , 
fa m in e , a n d  p e s t i le n c e  s ta lk e d  th e  la n d , w h e n  e v e r y o n e  
w a s  to o  b u s y  c u t t in g  h is  n e ig h b o u r 's  th r o a t  w ith  o n e  b a u d  
a n d  p r o t e c t in g  h is  o w n  w ith  th e  o th e r  to  p a y  m u ch  a tte n t io n  
t o  s u c h  m a tte rs  as  h e a lth  a u d  c le a n lin e s s . T h e  m o n k  in  h is  
c e l l ,  th e  c o u r t ie r  s u r r o u n d e d  b y  e v e r y  lu x u r y , a n d , p o s s ib ly , 
t h e  in h a b ita n ts  o f  i s o la te d  a n d  t h in ly -p o p u la te d  d is tr ic ts , 
e s c a p e d  to  a  c e r ta in  e x te n t , b u t  th e  m a ss  o f  th e  p e o p le ,
i.e., th o se  o f  th e m  w h o  e s c a p e d  d e a th  in  b a t t le , w e r e  f r e ­
q u e n t ly  a t ta c k e d  b y  in fe c t io u s  d ise a se s  o f  a  m o s t  v ir u le n t  
t y p e  a n d  ro t te d  a n d  d ie d  l ik e  s h e e p .

S t i l l  la te r , a n d  c h ie fly  in  th e  s ix te e n th  a n d  s e v e n ­
te e n th  c e n tu r ie s , th e re  w e r e  s ig n s  th a t  m e n  w e re  a t  le n g th
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b e g in n in g  t o  r e a lis e , t h o u g h  e v e r  so  fa in t ly ,  th a t  th e se  h o r ­
r o r s  o f  d ise a s e  a n d  fa m in e  w ere?— i f  n o t  a c tu a lly  c a u s e d  b y  
— a t a ll e v e n ts  in c re a s e d  b y  t h e ir  o w n  ca r e le s s n e s s  a n d  
f i lth y  h a b its , a n d  f r o m  th is  r e c o g n it io n  r e s u lt e d  a tte m p ts  
t o  c o p e  w ith  th e  e v ils , e a r n e s t  e n o u g h , p e r h a p s , b u t  p r e ­
d e s t in e d  to  fa i lu r e , p a r t ly  f r o m  ig n o r a n c e  a n d  p a r t ly  f r o m  
w a n t  o f  th e  c o -o p e r a t io n  o f  o th e rs .

F r o m  th e  c o m m e n c e m e n t  o f  th e  e ig h t e e n t h  c e n t u r y  th e  
im p r o v e m e n ts  in  m a n n e r s  a n d  th e  m o d e  o f  l iv in g  b e g a n  to  
t e l l  fa v o u r a b ly ,  a n d  c e r ta in  d ise a s e s  d is a p p e a r e d  fr o m  E n g ­
la n d . S m a ll -p o x , S c u r v y  a n d  T y p h u s  F e v e r  s t ill  h e ld  th e  
f ie ld , h o w e v e r , b u t  e a c h  in  tu rn  w a s  a t t a c k e d  a n d  r o u te d  
b y  th e  s to u t -h e a r te d  p h i la n t h r o p is t s — J e n n e r , C o o k  a n d  
H o w a r d — w h o  a c h ie v e d  in  th e ir  f ig h ts  a  m e a s u re  o f  s u c c e s s  
u n k n o w n  t o  a n y  o f  t h e ir  p r e d e c e s s o r s  f r o m  th e  f a c t  th a t  
t h e y  w e r e  e n a b le d , b y  t h e ir  b r i l l ia n t  d is c o v e r ie s ,  t o  'prevent 
th e  o c c u r r e n c e  o f  th e se  d ise a s e s  b y  r e n d e r in g  h u m a n  b e in g s  
p r o o f  a g a in s t  t h e ir  p o w e r .

C o m in g  n o w  to  th e  c o m m e n c e m e n t  o f  th e  p r e s e n t  c e n ­
t u r y  w e  f in d  o u r s e lv e s  c o n f r o n t e d  b y  s u c h  a n  im m e n se  
d e g r e e  o f  a c t iv i t y  a n d  p r o g r e s s  in  th e  d ir e c t io n  o f  h y g ie n ic  
r e fo r m , th a t  i t  is  n e c e s s a r y  t o  c o n fin e  o u r  a t te n t io n  to  
th e  g e n e r a l  c o u r s e  o f  e v e n ts  in  E n g la n d , a n d  e v e n  o f  th is  
o n ly  th e  m e re s t  o u t lin e  ca n  b e  g iv e n . D u r in g  th e  e a r ly  
y e a r s  o f  th e  n in e te e n th  c e n tu r y  th e  th o u g h ts  o f  th e  p e o p le  
w e r e  p r in c ip a l ly  c o n c e n t r a t e d  o n  B r it is h  b a t t le s  b y  la u d  
a n d  se a  a n d  o n  th e  in c re a s e  o f  th e  c o u n t r y 's  p o s s e s s io n s  
a n d  c o m m e r c ia l  p r o s p e r it y .  T h o u g h  th e  d r a in  o n  th e  
p o p u la t io n  f r o m  th e  co n t in u o u s  d e m a n d  f o r  r e c r u it s *  a n d  
f r o m  d is e a s e  w a s  s t ill  e x c e s s iv e ,  th e  in c r e a s e d  h e a lth in e s s  
r e s u lt in g  fr o m  im p r o v e d  c o n d it io n s  o f  l i f e  h a d  r e d u c e d  th e  
m e a n  a n n u a l d e a th -r a te  fr o m  8 0  p e r  1 ,0 0 0  in  th e  s e v e n ­
te e n th  c e n t u r y  t o  22  p e r  1 ,0 0 0 ;  a n  e n o r m o u s  r e d u c t io n ,

* “  War is without doubt the most hideous physical curse which fallen 
man inflicts upon himself; and for the simple reason that it reverses the 
vei'7 laws of nature, and is more cruel even than pestilence. For instead 
of issuing in the survival of the fittest [ ? ], it issues in the survival of the 
wss fit, and therefore, if protracted, must deteriorate generations yet uu- 
boru.” — Chas. Kingsley,
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r e p r e s e n t in g  a  s a v in g  o f  1 7 ,0 0 0  l iv e s  a n n u a lly  in  a  p o p u la ­

t io n  o f  8 0 0 ,0 0 0 . S o  th a t  in  s p ite  o f  a ll, th e  p o p u la t io n  o f  
E n g la n d  w a s  in c r e a s in g .

F r o m  th e  d is c o v e r y  a n d  a p p lic a t io n  o f  s tea n l p o w e r  th e re  
r e s u lte d  an  e n o r m o u s  im p e tu s  to  t r a d e , a n d  f o l lo w in g  th is  
th e r e  t o o k  p la c e  a  c h a n g e  in  th e  h a b its  a n d  s u r r o u n d ­
in g s  o f  th e  E n g l is h  p e o p le  th e  fu l l  c o n s e q u e n c e s  o f  w h ic h  
c a n n o t  b e  d e te r m in e d  e v e n  y e t .  T h is  w a s  n o t h in g  m o re  
n o r  le s s  th a n  th e  r a p id  c e n tr a l is a t io n  in  a  f e w  g r e a t  
t o w n s  o f  a  p o p u la t io n  w h ic h  h a d  h ith e r to  b e e n  c h a r a c t e r is ­
t i c a l ly  ru ra l a n d  a g r ic u ltu r a l . A  fe w  f ig u r e s  m a y  h e lp  to  
r e n d e r  th e  s u b je c t  c le a r e r . A s  s ta te d  a b o v e ,  th e  p o p u la ­
t io n  o f  E n g la n d , s in ce  th e  la t te r  p a r t  o f  th e  e ig h te e n th  c e n ­
t u r y  h a d  b e e n  s t e a d i ly  in c r e a s in g , b u t  th is  in c r e a s e  h a d  
ta k e n  p la c e  a lm o s t  e n t ir e ly  in  th e  c o u n t r y  d is t r ic t s . O u t ­
s id e  L o n d o n  th e r e  w a s  n o  to w n  o f  1 0 0 ,0 0 0  in h a b ita n ts  a n d  
o n ly  5  w ith  m o r e  th a n  5 0 ,0 0 0 , T h e r e  a re  n o w  7 to w n s  
w it h  a  p o p u la t io n  o f  o v e r  2 5 0 ,0 0 0  in h a b ita n ts , 15 to w n s  
w ith  a b o u t  1 0 0 ,0 0 0 . in h a b ita n ts , a n d  v e r y  n u m e r o u s  o th e r  
to w n s  w ith  5 0 ,0 0 0  in h a b ita n ts  o r  m o r e . A l l  th e s e  a re  
s itu a te d  in  E n g la n d  a lo n e , e x c lu d in g  S c o t la n d  a n d  I r e la n d ,
i.e., in  a  c o u n tr y  w ith  a  t o ta l  a re a  o f  a b o u t  5 0 ,0 0 0  sq u a re  
m ile s , o r  a b o u t  J o f  th e  s iz e  o f  th e  M a d r a s  P r e s id e n c y .
J u s t  a t th e  t im e , th e n , w h e n  it  s e e m e d  as i f  th e  in c re a s e  o f  
p o p u la t io n  in  E n g la n d  w o u ld  c o n t in u e  u n c h e c k e d  a n d  in  
in c r e a s in g  r a t io ,  th e  w h o le  c o n d it io n  o f  th in g s  w a s  r e v e r s e d  
o r  r a th e r , t e n d e d  to  b e  r e v e r s e d ; f o r ,  as w ill  b e  se e n , 
in  s p ite  o f  th is  e n o r m o u s  c e n tr a l is a t io n  o f  th e  p o p u la t io n  
in  to w n s  in  p la c e  o f  it s  fo r m e r  ru ra l d is t r ib u t io n , th e  
n u m e r ica l  in c re a s e  h a s  b e e n  s te a d ily  m a in ta in e d . I n  1 8 1 0 , 
th e  p o p u la t io n  o f  E n g la n d  ( in c lu d in g  W a le s )  w a s  a b o u t
1 0 ,0 0 0 ,0 0 0 ;  in  e ig h t y  y e a r s  it  h a s  ju s t  t r e b le d  its e lf , so  
th a t  n o w  it  is a b o u t  3 0 ,0 0 0 ,0 0 0 . • G re a t , th e n , a n d  se r io u s , 
as w e r e  th e  e r r o r s  m a d e  b y  th e  e a r ly  p io n e e r ’s o f  h y g ie n e  
in  E n g la n d , it  m a y  b o  c o n f id e n t ly  a sserted  th a t  s u ch  an  
im m e n se  n u m e r ica l  in c re a s e  in  th e  p o p u la t io n  o f  a c o u n tr y  
in  fa c e  o f  th e  c o u n t le s s  e v ils  a n d  d r a w b a c k s  in s e p a r a b le
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fr o m  r a p id  c o n c e n tr a t io n  in  to w n s , w o u ld  h a v e  b e e n  a b s o ­

lu te ly  im p o s s ib le  u n d e r  a u y  c o n d it io n s  a p p r o x im a t in g  to  
th o se  th a t  o b ta in e d  t h r o u g h o u t  E u r o p e  u p  t o  th e  e n d  o f  
th e  f i f t e e n th  c e n tu r y  o r  e v e n  la te r .

P r o m  th e  c o m m e n c e m e n t  o f  th e  n in e te e n th  c e n tu r y  to  
th e  b a t t le  o f  W a t e r lo o  (1 8 1 5 ) w a s  in d e e d  a  m o s t  im p o r t ­
a n t  p e r io d  in  th e  s o c ia l  h is to r y  o f  E n g la n d . “  E n g lis h  
e x p o r ts  h a d  n e a r ly  d o u b le d  s in c e  th e  o p e n in g  o f  th e  
c e n tu r y . M a n u fa c tu r e s  p r o f ite d  b y  th e  d is c o v e r ie s  o f  W a t t  
a n d  A r k w r i g h t ; a n d  th e  c o n s u m p t io n  o f  ra w  c o t t o n  in  
th e  m ills  o f  L a n c a s h ir e  r o se  d u r in g  th e  sa m e  p e r io d  f r o m  
f i f t y  to  a h u n d r e d  m ill io n s  o f  p o u n d s . T h e  v a s t  a c c u m u ­
la t io n  o f  ca p ita l , as w e ll  as th e  v a s t  in c re a s e  o f  th e  p o p u ­
la t io n  a t th is  t im e , to ld  u p o n  th e  la n d , a n d  fo r c e d  a g r ic u l ­
tu re  in to  a  fe v e r is h  a n d  u n h e a l t h y 'p r o s p e r i t y .  W h e a t  
r o s e  to  fa m in e  p r ic e s , a n d  th e  v a lu e  o f  la n d  r o s e  in  
p r o p o r t io n  w ith  th e  p r ic e  o f  w h e a t. In c lo s u r e s  w e n t  o n  
w ith  p r o d ig io u s  r a p i d i t y ; th e  in c o m e  o f  e v e r y  la n d o w n e r  
w a s  d o u b le d , w h ile  th e  fa rm e rs  w e re  a b le  t o  in t r o d u c e  
im p r o v e m e n ts  in to  th e  p r o c e s s e s  o f  a g r ic u ltu r e  w h ic h  
c h a n g e d  th e  w h o le  fa c e  o f  th e  c o u n tr y . B u t  i f  th e  in c re a s e  
o f  w e a lth  w a s  e n o rm o u s , its  d is tr ib u t io n  w as p a r t ia l . D u r ­
in g  th e  f i f t e e n  y e a rs  w h ic h  p r e c e d e d  W a t e r lo o ,  th e  n u m b e r  
o f  th e  p o p u la t io n  ro se  f r o m  te n  to  th ir te e n  m illio n s , a n d  
th is  r a p id  in c re a se  k e p t  d o w n  th e  ra te  o f  w a g e s , w h ic h  
w o u ld  n a tu r a lly  h a v e  a d v a n c e d  in  a  c o r r e s p o n d in g  deg i-ee  
w ith  th e  in c re a se  in  th e  n a t io n a l w e a lth . E v e n  m a n u fa c ­
tu re s , th o u g h  d e s t in e d  in  th e  lo n g  ru n  t o  b e n e fit  th e  
la b o u r in g  c la sse s , s e e m e d  a t firs t  r a th e r  to  d e p re s s  th e m  ; 
f o r  o n e  o f  th e  e a r lie s t  r e su lts  o f  th e  in t r o d u c t io n  o f  m a c h i­
n e ry  w a s  th e  ru in  o f  a n u m b e r  o f  sm a ll t r a d e s  w h ic h  w e re  
c a r r ie d  on  a t h o m e , a n d  th e  p a u p e r iz a t io n  o f  fa m ilie s  w h o  
r e l ie d  o n  th e m  f o r  s u p p o r t . I n  th e  w in te r  o f  1811 th e  
te r r ib le  p re ssu re  o f  th is  tra n s it io n  fr o m  h a n d ic r a ft  to  m a ­
c h in e r y  w as seen  in  th e  L u d d ite ,  o r  m a c h in e -b r e a k in g , r io ts  
w h ic h  b r o k e  o u t  o v e r  th e  n o r th e r n  a n d  m id la n d  c o u n t ie s ; 
a n d  w h ic h  w e r e  o n ly  s u p p re ss e d  b y  m ilita r y  fo r c e . W h ile
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labour was thus thrown out of its older grooves, and the 
rate of wages kept down at an artificially low figure by 
the rapid increase of population, the rise in the price of 
wheat, which brought wealth to the landowner and the 
farmer, brought famine and death to the poor, for England 
was cut off by the Avar from the vast corn-fields of the 
Continent or of America, Avhich now-a-days redress from 
their abundance the results of a bad harvest. Scarcity 
was followed by a terrible pauperization of the labouring 
classes. The amount of the poor-rate rose fifty per cent.; 
and with the increase of poverty followed its inevitable 
result, the increase of crime. The natural relation of trade 
and commerce to the genei-al wealth of the people at large 
was thus disturbed by the peculiar circumstances of the 
time. The Avar enriched the landowner, the farmei*, the 
merchant, the manufacturer; but it impoverished the 
poor.” *  It Avill be seen, then, that sanitary reformers 
had indeed a difficult task before them, Avith a population 
rapidly increasing and becoming more and more concen­
trated in towns made up of liastily-built and imperfect 
houses; with wealth unevenly distributed, and therefore 
difficult of just and sufficient taxation; and with the minds 
of men concentrated on Avars abroad and class factions 
at home.

With reference to the rapid increase in population, the 
following able summaryf of the then existing conditions, 
and their pernicious effects on future generations, may help 
the reader to realise the state of matters. “ But under 
what conditions [had this increase in population taken 
place] ? For the most part in the dust and din of factories ; 
the vitiated air of mines; the stifling atmosphere of Avork- 
shops; the bustle of busy warehouses; and, Avhen the day's 
work was done, in overcrowded houses or underground 
cellars, heaped together in filthy, narrow, and unventilated 
streets or reeking back slums. Even in the construction of 
better class houses the veriest rudiments of sanitation Avere

* Green, A Short History of the English People, pp. 828—9.
f  Wilson, op, cit.
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n e g le c te d , b e ca u se  th e y  w e re  s t ill  b u t  lit t le  u n d e rs to o d  a n d  
le ss  a p p re c ia te d . In s te a d  o f  M u n ic ip a l c o n tr o l  th ere  w as 
g e n e r a l  a p a t liy . S e w e rs  b a d  to  b e  c o n s tr u c te d , b u t  t lie y  
w e r e  o f  th e  w o rs t  p o s s ib le  d e s c i ’ip t io n , u n e v e n , le a k y , 
u n v e n t ila te d  a n d  in c a p a b le  o f  b e in g  flu sh ed , w h ile  th e  h o u se  
d ra in s  le a d in g  in to  th e m  w e re  q u ite  as fa u lty  a n d  im p e r fe c t . 
S c a v e n g in g  w as n e g le c te d , filth  a c cu m u la te d  e v e r y w h e r e , 
ce s s -p its  m u lt ip lie d  a n d  w e lls  b e ca m e  p o llu te d . B u t  w h y  fill 
u p  th e  d is g u s t in g  d e ta ils  o f  th e  p ic tu r e  ? T h e  m is c h ie f  w a s  
d o n e , a n d  in  sp ite  o f  re ce n t  im p ro v e m e n ts  a n d  le g is la t iv e  
e n a ctm e n ts  it  w ill ta k e  y e a rs  o f  s te a d y , ea rn est, sa n ita ry  
w o rk  a n d  m illio n s  o f  m o n e y  to  u n d o  it . T h e  m o n e y  n o  
d o u b t  w ill  b e  fo r t h c o m k ig  a n d  tlie  c le a n s iu g  o f  th e  A u g e a n  
s ta b le s  m a y  b e  a c c o m p lis h e d  in  tim e , b u t  th e  sq u a lo r , 
th e  m ise ry , th e  d isea se , th e  p h y s ica l d e te r io r a t io n , a n d  th e  
m o ra l d e g r a d a t io n  e n g e n d e r e d  h a v e 'im p o s e d  a  lo a d  o f  
v it ia te d  h e r ita g e  w h ich  w ill  t e l l  o n  g e n e ra t io n s  y e t  u n b o rn  
and  w h ic h  a t th e  p re s e n t  d a y  is  c r u s h in g  th o u sa n d s  o f  
c h i ld r e n  in to  an  e a r ly  g r a v e .”  F o r  a  n u m b e r  o f  y e a rs , th en , 
in s te a d  o f  a n y  i’ea l p r o g r e s s  b e in g  m a d e  in  p r a c t ic a l  sa n i­
ta tio n , c a r e fn l  e x a m in a tio n  o f  th e  fa c ts  o f  th e  ca se  sh ow s 
th a t  it  w a s  re a lly  th e  o th e r  w a y ; f o r  b a d  o r  d e fe c t iv e  
sa n ita tion  is fa r  w o rse  th a n  n o  sa n ita tion , as h a s ty  o r  c a r e ­
less  le g is la t io n  is w o r s t  th a n  n o n e  a t a ll, a n d  o n ly  c re a te s  
e v ils  in s te a d  o f  m it ig a t in g  th em . B e y o n d  th e  fa c t  th a t  th e  
r u l in g  b o d ie s  o f  som e  fe w  tow n s a sk e d  fo r  P a r lia m e n ta ry  
p o w e rs  to  e n a b le  th e m  to  p r o v id e  d r a in a g e  a n d  w a te r
su p p ly , n o th in g  m u ch  w a s  d on e .

•

In  1831  C h o le r a  m a d e  its  d r e a d e d  a p p e a ra n ce  fo r  th e  first 
t im e  o n  E n g lis h  so il a n d  th is  fa c t  c o u p le d  w ith  th e  ea rn est 
a n d  u n c e a s iu g  la b o u rs  a n d  w r it in g s  o f  th e  r is in g  g e n e ra t io n  
o f  sa n ita ry  p io n e e rs  fo r c ib ly  d ir e c te d  th e  a tte n t io n  o f  
C o v e r n m e u t  to  th e  sta te  o f  a ffa irs . In  1832 a  m o st  im p o r ­
ta n t  m o v e  w a s  m a d e , b y  th e  e s ta b lish m e n t  o f  a  S ta tis t ica l 
O ffice  in  th e  D e p a r tm e n t  o f  th e  B o a r d  o f  T r a d e , f o r  th e  
p u rp o s e  o f  c o l le c t in g , a r r a n g in g  an d  p u b lis h in g  sta tem en ts 
r e la t in g  t o  th e  c o n d it io n s  a n d  v a r io u s  in te re s ts  o f  th e  
B r it ish  E m p ire . In  1837  th e  R e g is tra t io n  A c t  was passed ,

i
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a n d  th e  fir s t  A n n u a l  R e p o r t  o f  th e  R e g is t r a r -G e n e r a l ,  h y  th e  
d is t in g u is h e d  D r . F a r r , w a s  is s u e d  in  1 8 3 9 ;  so  th a t  fr o m  
th e  y e a r  1 8 3 8  o n w a r d s  th e r e  is  a n  u n b r o k e n  se r ie s  o f  
s ta t is t ic a l  r e p o r ts  d e a l in g  w ith  th e  p u b lic  h e a lth  o f  E n g la n d , 
w h ic h  n o w  fo r m s  a v a s t  a n d  in c r e a s in g ly  v a lu a b le  s t o r e ­
h o u s e  o f  fa c t s  b e a r in g  u p o n  H y g ie n e .  I n  1 8 3 3  a  F a c t o r y  
A c t *  d e a l in g  w ith  th e  a g e s  o f  c h i ld r e n  a n d  w o m e n  w o r k in g  
in  th e  g r e a t  fa c t o r ie s ,  a n d  k in d r e d  m a tte rs , w a s  p a s s e d , a n d  
in  th e  f o l lo w in g  y e a r  th e  P o o r  L a w  A m e n d m e n t  A c t ,  b u t  
th e s e  w e r e  m o r e  o r  le s s  o f  a n  im p e r fe c t  a n d  p e r m is s iv e  
n a tu r e .

N o t h in g  fu r t h e r  o f  a n y  m a g n it u d e  w a s  a t te m p te d  f o r  
te n  y e a r s , b u t  th e  g r a d u a l ly  a c c u m u la t in g  e v id e n c e  in  th e  
r e tu r n s  o f  th e  R e g is t r a r -G e n e r a l ,  a n d  th e  p e r s is te n c e  o f  th e  
sa n ita i ’ ia n s  b e fo r e  m e n t io n e d , a t le n g t h  in d u c e d  P a r lia m e n t  
to  a p p o in t  th e  c e le b r a t e d  H e a lth  o f  T o w n s  C o m m iss io n . 
T o  e v e r y  t o w n  o f  a n y  s iz e  in  E n g la n d  a  l o n g  l is t  o f  q u e r ie s  
w a s  se n t , h a v in g  r e fe r e n c e  t o  t h e  m o s t  im p o r ta n t  p o in ts  in  
c o n n e c t io n  w ith  th e  s a n ita ry  q u e s t io n , a n d  f r o m  e v e r y  
la r g e  t o w n  th e r e  c a m e  b a c k ,  w ith  f o r  l it t le  v a r ia t io n , th e  
s a m e  “  t e r r ib le  s e r ie s  o f-  r e p l ie s — b a d  d r a in a g e , p o l lu t e d  
w a te r , u n h e a lth y  h o u s e s , o v e r c r o w d in g ,  f i lth  e v e r y w h e r e  ; 
a n d , as  a  c o n s e q u e n c e , a n  e x c e s s iv e  d e a t h -r a te , w it h  f e v e r  
a n d  f i lth -d is e a s e s  o f  e v e r y  d e s c r ip t io n  a d d in g  e n o r m o u s ly  
to  th e  d e a t h -r o l l .  B u t  so  p o w e r fu l  w e r e  v e s te d  in te re s ts , 
a n d  so  s t r o n g  th e  o p p o s it io n  to  in te r fe r e n c e  w ith  th e  l ib e r t y  
o f  th e  s u b je c t  o r  o f  c o r p o r a t e  b o d ie s , th a t  i t  w a s  n o t  
t i l l  th e  c o u n t r y  w a s  th r e a te n e d  w^th a  s e c o n d  v is ita t io n  
o f  c h o le r a  as s e v e r e  as th e  e p id e m ic  o f  1 8 3 1 , th a t  P a r l ia ­
m e n t  b e c a m e  a la rm e d  a n d  p a s s e d  th e  P u b l ic  H e a lth  
A c t  o f  1 8 4 8 . U n d e r  th is  A c t ,  th e  G e n e r a l B o a r d  o f  
H e a lth  w a s  c o n s t i t u t e d ,  w ith  a  s ta ff  o f  in s p e c to r s  w h o  
w e r e  e m p o w e r e d  t o  h o ld  p u b l ic  in q u ir ie s  a n d  r e p o r t  o n  
th e  s a n ita r y  c o n d it io n  o f  to w n s  w h ic h  a c c o r d in g  t o  th e  
r e tu r n s  o f  th e  R e g is t r a r -G e n e r a l  s h o w e d  a n  e x c e s s iv e  ra te  
o f  m o r ta l it y .  F r o m  th e  p a s s in g  o f  th is  A c t ,  th a t  is  le ss

# Other Factory Acta was passed in 1844, ’ 56, ’71, and ’74.
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th a n  f i f t y  y e a r s  a g o , th e  s a n ita ry  le g is la t io n  o f  E n g la n d  m a y  
b e  sa id  to  d a te , b u t  th is  a c t  u n fo r tu n a te ly  w a s , l ik e  to o  m a n y  
la te r  a c ts , o f  a  p e r m is s iv e  n a tu re , a n d  as a  c o n s e q u e n c e , 
tb e  b e n e fic ia l  r e s u lts  w h ic h  m ig h t  h a v e  b e e n  e x p e c t e d  to  
a c c r u e  fr o m  it  w e re  l o n g  in  a p p e a r in g , a n d  w e r e  b y  n o  
m e a n s  g e n e r a l .  N e v e r th e le s s , i t  o r ig in a te d  a n  e r a  o f  a c t iv e  
sa n ita r y  im p r o v e m e n t  in  m o s t  o f  o u r  la r g e  to w n s , a n d  it  
m e r its  s p e c ia l  n o t ic e  as th e  firs t  o u ts p o k e n  r e c o g n it io n  on  th e  
p a r t  o f  th e  le g is la tu r e , th a t  th e  h e a lth  o f  th e  S ta te  c o n c e r n s  
th e  s ta te sm a n . B y  e n a b l in g  to w n  a u th o r it ie s  t o  b o r r o w  
m o n e y  a n d  s p r e a d  th e  e x p e n s e  o f  p u b l ic  w o r k s  o v e r  a  n u m b e r  
o f  y e a r s , i t  r e m o v e d  o n e  o f  th e  g r e a te s t  o b s ta c le s  o f  s a n ita ­
t io n , a u d  as a  c o n s e q u e n c e , e x te n s iv e  s ch e m e s  o f  s e w e r a g e  
a n d  w a te r  s u p p ly  w e r e  s o o n  u n d e r ta k e n  in  m a n y  p a rts  o f  
th e  c o u n t r y .”  B u t  th e  a r t  o f  s a n ita ry  e n g in e e r in g  w a s  
u n h a p p ily  s t ill  in  its  in fa n c y , a n d  the" r e s u lt  w a s  th e  c o n ­
s t r u c t io n  o f  n u m e ro u s  a n d  e x te n s iv e  s y s te m s  o f  s e w e r a g e  

,  w h ic h  o n ly  r e m o v e d  th e  s e w a g e , a u d  th a t  im p e r fe c t ly ,  
f i o m  o n e  to w n , to  d is c h a r g e  it  in to  th e  n e a r e s t  r iv e r ,  w h e r e  
it  s p e e d ily  b e c a m e  a  n u is a n c e  a n d  a  d a n g e r  o f  th e  g r a v e s t  
o r d e r  t o  th e  to w n s  s itu a te d  lo w q y  d o w n  o n  th e  r iv e r .

T h e  firs t  m o v e  h a v in g  th u s  b e e n  m a d e  in  th e  d ir e c t io n  o f  
s a n ita ry  le g is la t io n  w a s  s p e e d i ly  fo l lo w e d  b y  fu r t h e r  a c t io n , 
a n d  d u r in g  th e  n e x t  tw e n t y - f iv e  y e a r s  o r  so , i.e., b e t w e e n  1S49 
a n d  1 8 7 4 , a  la r g e  n u m b e r  o f  A c t s  w e r e  p a s s e d  d e a l in g  w ith  
v a r io u s  b r a n c h e s  o f  sa n ita ry  r e fo r m . A m o n g s t  th e se  A c t s ,  
th e  n a m e s  o f  w h ic h  su ffic ie n t ly  in d ic a te  th e ir  p u r p o s e , w e re  
th e  C o m m o n  L o d g in g  H o u s e s  A c t ,  1 8 5 1 , t h e  L a b o u r in g  
C la sses  L o d g i n g  H o u s e s  A c t ,  1 8 5 2 , th e  M e tr o p o l is  A m e n d ­
m e n t  A c t ,  th e  N u is a n c e s  R e m o v a l  A c t ,  th e  D isea ses  P r e v e n ­
t io n  A c t ,  a ll o f  1 8 5 5 . I n  1 8 5 8  th e  p o w e r s  o f  th e  G e n e ra l 
B o a r d  o f  H e a lth  w e r e  tr a n s fe r r e d  to  th e  P r iv y  C o u n c il ,  a u d  
m  ^ le Sam e y e a r  th e  L o c a l  G o v e r n m e n t  B o a r d  A c t ,  w h ic h  
c o n s o l id a te d  to  a  la r g e  d e g r e e  th e  p r e v io u s  sa n ita r y  A c t s ,
A' as Passed. M r ., n o w  S ir  J o h n , S im o n , K .C .B .,  w as  
a p p o in t e d  Medical O ffice r  to  th e  P r iv y  C o u n c il , a n d  h a d  
P ac e d  u n d e r  h is  c o n t r o l  a  s ta ff  o f  a b le  a n d  e ffic ie n t  m e d ica l
mspectors.
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T h e  w o r k  d o n e  b y  th e s e  m e n  in  th e  fa c e  o f  m u c h  d o u b t  a n d  
o p p o s it io n  is  s im p ly  in v a lu a b le . O n e  e x p e r ie n c e d  w r it e r  
in  a l lu d in g  to  th is  s u b je c t  h a s  sa id , “  T h e  m a te r ia l ca u se s  o f  
d is e a s e  w ei’e in v e s t ig a t e d  w ith  a  m in u te n e s s  a n d  c o m p le t e ­
n e s s  o f  d e ta il  w h ic h  c o u ld  n o t  fa i l  to  in f lu e n c e  th e  m o s t  
s c e p t ic a l ,  a n d  th e  se r ie s  o f  r e p o r t s  iu  w h ic h  th e s e  in v e s t i ­
g a t e s  a re  e m b o d ie d  a n d  c o m m e n te d  o n  h a v e  b e c o m e  th e  
c la s s ic s  o f  sa n ita r y  l it e r a tu r e . T o  a n y  on e  w h o  ta k e s  th e  
t r o u b le  t o  r e a d  th e se  r e p o r t s * ,  i t  b e c o m e s  a t o n c e  a p p a r e n t  
th a t  w h a t e v e r  o f  p u r e ly  b e n e fic ia l  s a n ita ry  le g is la t io n  w h ic h  
h a s  s u b s e q u e n t ly  c o m e  in to  f o r c e  h a s  a ll a lo n g  b e e n  la r g e ly  
in d e b t e d  to  M r . S im o n ’ s fo r e s ig h t  a n d  a d v o c a c y ,  b a s e d  on  
th e  in q u ir ie s  o f  s u c h  a b le  c o -a d  ju to r s  as , S e a to n , G r e e n lio w , 
B u c h a n a n , H u n t e r , T h o r n e ,  N e lt e n -R a d c l i f fe ,  B a l la r d  a n d  
o t h e r s .”  T h e  r e p o r t s  d e a l  w ith  th e  n a tu re  a n d  s p r e a d  o f  
t y p h o id  fe v e r  a n d  c h o l e r a ;  w ith  th e  h u g e  s u b je c t  o f  in ju r i ­
o u s  t r a d e s  a n d  o c c u p a t i o n s ; w it h  o v e r c r o w d in g  in  h o u s e s , 
a d u lte r a t io n  o f  f o o d ,  th e  sa le  o f  im p u r e  d r u g s ,  th e  a d u lt e r ­
a t io n  o f  m ilk , im p u r e  w a te r  s u p p l y ; w ith  th e  l e a d in g  p a r t  
p la y e d  b y  filth  in  th e  d is t r ib u t io n  o f  d i s e a s e ; w ith  d ise a s e s  
o f  a n im a ls ; w it h  s m a ll -p o x ;a n d  v a c c in a t io n ;  a n d  w ith  a  h o s t  
o f  o t h e r  im p o r ta n t  q u e s t io n s . A s  a  re su lt  o f  th e se  la b o u r s , 
fu r t h e r  m e a su re s , w h ic h  i t  is  u n n e c e s s a r y  t o  d e s c r ib e  in  d e ­
ta il , w e r e  p a s s e d  b y  P a r lia m e n t , c u lm in a t in g , in  1 8 7 5 ,f  in  th e  

im p o r ta n t  P u b l ic  H e a lt h  A c t  w h ic h  c o n s o l id a t e d  th e  p r e ­
v io u s  A c t s  a n d  le d  to  th e  r e p e a l  o f  19 o f  th e se  a n d  a f fe c te d  
16  o th e r s . S in c e  th e n  n u m e ro u s  A c t s  h a v e  b e e n  p a s se d , 
th e  f o l lo w in g  b e in g  th e  m o r e  im p o r t a n t ; th e  S a le  o f  F o o d  
a n d  D r u g s  A c t ,  1 8 7 5 ;  C o n ta g io u s  D ise a se s  (A u im a ls )  A c t ,  
a n d  R iv e r s  P o l lu t io n  A c t ,  1 8 7 6 ;  F a c t o r y  A c t s ,  187 8  a n d  
1 8 8 3 ;  P u b l ic  H e a lt h  A m e n d m e n t  A c t ,  1 8 9 0 ; a n d , fin a lly ,

* The etudy of these reports by all who pretend to a knowledge of 
hygiene is absolutely essential, and many of them form models for sanitary 
investigation wliioh it would be hard to improve upon. They can be 
studied in their original form, or in the Public Health Reports by John 
Simon, Vol. II., published by the San. Institute.

f  A few years previously, the divided powers of the Poor Law Board and 
Privy Council were vested in the Local Government Board, which lutter 
henceforth became the Central and Governing Body in mutters sanitary.
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th e  v e r y  im p o r ta n t  P u b l ic  H e a lth  (L o n d o n )  A c t ,  1 8 9 1 , th e  
la te s t  a n d  m o s t  a d v a n c e d  in  id e a s , u p o n  w h ic h  th e  n e x t  
P u b l ic  H e a lth  A c t  f o r  th e  c o u n tr y  (E n g la n d )  in  g e n e r a l 
m u st b e  m o r e  o r  le s s  m o d e lle d . I t  is  th u s  a p p a r e n t  th a t  
a n  e n o r m o u s  a m o u n t  o f  t h o u g h t  a n d  a tte n t io n  h a s  b e e n  
g iv e n  to  s a n ita ry  m a tte rs  d u r in g  th e  la s t  f i f t y  y e a r s , a n d  it  
fo l lo w s  th a t , in  E n g la n d , h y g ie n e  h a s  a ss u m e d  a  p o s it io n  
o f  g r e a t  im p o r ta n c e , a n d  th a t  th e  d u t ie s  o f  th e  h e a lth  
d e p a r tm e n t  a re  o f  th e  m o s t  v a r ie d  a n d  e x te n s iv e  n a tu re .
F o r  m a n y  y e a r s  E n g l is h  la w s  h a v e  fo r m e d  th e  b a s is  o f  
s a n ita r y  le g is la t io n  in  o th e r  c o u n tr ie s .*

A t  th is  p o in t , a n d  b e fo r e  c o n s id e r in g  th e  e f fe c t  u p o n  th e  
g e n e r a l  h e a lth  o f  th e  c o m m u n ity  o f  th e  v a r io u s  s a n ita ry  
r e fo r m s  o f  th e  c e n tu r y , a t te n t io n  m a y  b e  v e r y  s h o r t ly  
d ir e c t e d  to  th e  im p o r ta n t  c h a n g e s  m a d e  in  r e g a r d  to  th e  
h y g ie n e  o f  th e  a rm y . I n  o ld e n  tim es i t  w as th e  in v a r i­
a b le  ru le  th a t  an  in v a d in g  a rm y  lo s t  b y  fa r  th e  g r e a te r  
n u m b e r  o f  it s  s o ld ie r s  f r o m  d ise a s e  a n d  n o t  fr o m  b a tt le .
T h e  s h o r t  A u s t r o -P r u s s ia n  c a m p a ig n  o f  1 8 6 6  is  s a id  to  
h a v e  b e e n  th e  fir s t  w a r  in  w h ic h  th e  n u m b e r  o f  th o s e  k i l l ­
e d  in  b a t t le  e x c e e d e d  th a t  o f  th o s e  k il le d  b y  d ise a se . In  
1 8 5 4  c a m e  t lie  C r im e a n  w a r , a  w a r  c a r r ie d  on . w ith  a 
b a s e  o f  o p e r a t io n s  m a in ta in e d  a t th e  se a  c o a s t , b e tw e e n  
■which a n d  E n g la n d  th e re  w a s  a t a ll t im es  f r e e  c o m m u n i­
c a t io n . Y e t ,  in  sp ite  o f  th is , th e  a m o u n t  o f  d is e a s e  a n d  
m is e ry , o f  e a s i ly -p r e v e n t a b le  d ise a s e  a n d  m ise ry , e n d u r e d  
b y  o u r  t r o o p s  w a s  a p p a ll in g . I t  w a s  d u e  c h ie fly  t o  a  fa u lty  
co m m issa r ia t , i.e., th e  issu e  a n d  p a s s in g  o f  b a d  o r  r o t te n  
s to re s  b y  E n g lis h  a rm y  c o n tr a c to r s  a n d  th e ir  s u p e r v is o r s ,
&m l a lso  t o  a n  u tte r  n e g le c t  o f  s c a v e n g in g  a n d  c le a n li ­
n ess , c o u p le d  w ith  an  in c r e d ib le  d is r e g a r d  o f  th e  m o s t  
r u d im e n ta r y  c o n d it io n s  o f  h e a lth . A t  a  la te r  p e r io d  in  
t b e  sa m e  c a m p a ig n , w h e n  th e  E n g lis h  n a t io n  m a d e  o n e  
° f  th o s e  s tu p e n d o u s  a n d  u n e q u a lle d  e f fo r ts  to  r e d e e m  its 
p a s t  m is ta k e s , th e  m o r ta l it y  w a s  v e r y  g r e a t ly  r e d u c e d

y  * v- Speeches of foreign delegates at Vlltli Internat. San. Sci. Congress, 
oh 1, 0f th0 Transactions. For further details regarding sanitary legis­

lation, v, Vol, li,, part V. of this hook,
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a n d  th e  h e a lth in e s s  o f  th e  t r o o p s  in  th e  C r im e a  c o m p a r e d  
f a v o u r a b ly  w ith  th a t  o f  th e  r e g im e n ts  q u a r te r e d  in  E n g ­
la n d . I n  th e  C h in a  w a r , w h e r e  g r e a t  a t te n t io n  w a s  p a id  

t o  h e a lth , t lie  m o r ta l it y  w a s  ju s t  o n e -t e n th  o f  th a t  in  th e  

C r im e a  d u r in g  th e  e a r ly  p a r t  o f  th e  la t t e r  c a m p a ig n . A s  
a  r e s u lt  o f  o ffic ia l e n q u ir y , a n d  th e  h e r o ic  la b o u r s  o f  
F lo r e n c e  N ig h t in g a le ,  E d m u n d  P a r k e s ,  a n d  o th e rs , th e  
R o y a l  C o m m iss io n  o n  th e  H e a lth  o f  th e  A r m y  w a s  o r d e r e d  in  
1 8 5 7 . F o l lo w in g  th e  m o s t  v a lu a b le  w o r k  o f  th is  C o m m is ­
s io n  ca m e  th e  R e p o r t  o f  th e  B a r r a c k s  a n d  H o s p ita ls  C o m ­
m iss io n , a n d  th e  C o m m iss io n  o n  th e  H e a lth  o f  th e  A r m y  in  
I n d ia .  “ A l l  th e s e  d e m o n s t r a te d ,”  s a y s  o n e  a u th o r ity , “ in  
t h e  m o s t  c o m p le te  m a n n e r  th a t  th e  s ic k -r a t e  a n d  d e a th -r a te  
o f  th e  a r m y  w e r e  c u lp a b ly  e x c e s s i v e ;  w h ile  th e  a d o p t io n  
o f  t h e ir  r e c o m m e n d a t io n s , u n d e r  th e  a b le  t e a c h in g  o f  th e  
la te  la m e n te d  D r .  P a r k e s , a f fo r d e d  s u c h  c o n c lu s iv e  p r o o fs  
o f  th e  g r a n d  p o l i c y  o f  p r e v e n t io n , th a t .a  s t im u lu s  to  sa n ita r y  
r e fo r m  b e g a n  to  p e r m e a te  th e  m o r e  in t e l l ig e n t  c la sse s  a m o n g  
t h e  g e n e r a l  c o m m u n ity  w h ic h  h a s  c o n t in u e d  to  in c re a s e  

e v e r  s in c e .”

T h e  R o y a l  C o m m is s io n  a p p o in t e d  t o  in q u ir e  in to  th e  
S a n ita r y  S ta te  o f  th e  I n d ia n  A r m y  a s s e m b le d  o n  3 1 s t  M a y  
1 8 5 9 , a n d  d i r e c t e d  th a t  a t te n t io n  s h o u ld  b e  p a id  t o  th e  

f o l lo w in g  p o in t s :  1. T h e  r a te  o f  s ic k n e s s  a n d  m o r t a l i t y ;
2 . T h e  c a u s e  o f  s u c h  s ic k n e s s  a n d  m o r t a l i t y ; 3 . T h e
c o m p a r a t iv e  h e a lth in e s s  o f  th e  d if fe r e n t  e x is t in g  s ta t ion s  ;
4 .  T h e  s u b je c t  o f  h e a lth y  p o s it io n s  g e n e r a l ly ;  5 . T h e  b e s t  
c o n s t r u c t io n  o f  b a r r a c k s , h u ts , h o s p ita ls  a n d  te n ts  f o r  
I n d ia  ; 6 . T h e  p r e s e n t  r e g u la t io n s  f o r  p r e s e r v in g  th e
h e a lth  o f  t r o o p s  a n d  e n fo r c in g  m e d ic a l  a n d  s a n ita ry  p o l i c e ;
7. T h e  o r g a n is a t io n  o f  th e  a r m y  sa n ita r y  a n d  m e d ic a l  
s e r v i c e ;  8 . T h e  p r a c t ic a b i l i t y  o f  e s ta b lis h in g  a  g e n e r a l  
s y s te m  o f  m ilita r y  s ta t is t ic s  t h r o u g h o u t  In d ia , a n d  w h a t  
c h a n g e s  i t  m ig h t  b e  c o n s id e r e d  e x p e d ie n t  to  m a k e  in  
p r e s e n t  p r a c t is e  o n  th e  a b o v e  m e n t io n e d  s u b je c t s .  T h e  
v o lu m in o u s  r e p o r t  o n  th is  s u b je c t  w a s  fo r w a r d e d  to  E n g ­
la n d  in  1 8 6 3  a n d  c o n s id e r e d  a t  H o m e  b y  th e  R o y a l  C o m -
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m iss io n  s it t in g  t h e r e ; a f t e r  w h ic h  th e  la t te r  m a d e  th e  
fo l lo w iu g  r e c o m m e n d a t io n s  t o  th e  G o v e r n m e n t  o f  In d ia .
1. T h e  a p p o in tm e n t  o f  a  S a n ita r y  C o m m iss io n  a t e a ch  
o f  th e  P r e s id e n c ie s .  2 . A  c a r e fu l  c o n s id e r a t io n  o f  th e  
c h a n g e s  th a t  m a y  b e  n e c e s s a ry  in  th e  p r e s e n t  d is tr ib u t io n  
o f  th e  E u r o p e a n  tr o o p s . 3 . T h e  s e le c t io n  o f  s ite s  f o r  
n e w  b a r r a c k s  a n d  h o s p ita ls , th e  c o n s t r u c t io n  o f  th o s e  
b u i ld in g s  o n  a p p r o v e d  p r in c ip le s ,  a n d  th e  a p p lic a t io n , as 
fa r  as p o s s ib le ,  o f  th o s e  p r in c ip le s  t o  e x is t in g  b u i ld in g s .
4. T h e  r e g u la t io n  o f  th e  d ie t  o f  th e  E u r o p e a n  t r o o p s , a n d  
th e  p r e v e n t io n , i f  p o s s ib le , o f  th e  u se  b y  th e m  o f  a r d e n t  
sp ir its . 5. T h e  p r o v is io n  o f  m e a n s  f o r  th e  in n o c e n t  
r e c r e a t io n  a n d  h e a lth y  o c c u p a t io n  o f  th e  m e n . 6 . T h e  
m e a su re s  to  b e  a d o p te d  to  p r e v e n t  th e  s p re a d  o f  v e n e r e a l  
d ise a se . A  le n g t h y  d is p u te  t o o k  p la c e  b e tw e e n  th e  H o m e  
a n d  In d ia n  G o v e rn m e n ts , th e  la t te r  fe e l in g  it s e l f  a g g r ie v e d ,  
a n d  w ith  s o m e  s h o w  o f  ju s t ic e ,*  th a t  its  p r e v io u s  la b o u r s  
f o r  th e  h e a lth  o f  th e  I n d ia n  A r m y  h a d  n o t  b e e n  m o r e  fu l ly  
r e c o g n is e d  b y  th e  H o m e  C o m m iss io n . T h e  H o m e  C o m ­
m ission  h o w e v e r  s tu c k  to  its  g u n s  a n d  p r o v e d  u lt im a te ly  
th a t  th e  p r in c ip le  c a n to n m e n ts  o f  th e  E n g lis h  A r m y  w e re  
o n  som e  o f  th e  u n h e a lth ie s t  s ite s  in  In d ia , th a t  th e  m o r ta ­
l it y  o f  th e  E u ro p e a n  fo r c e  in  I n d ia  h a d  b e e n  o n  an  a v e r a g e  
a t  th e  ra te  o f  69  p e r  th o u sa n d  d o w n  to  th e  y e a r  1 8 5 6  a n d  
w a s  h ig h e r  in  th e  e x c lu d e d  m u t in y  y e a r s , th a t  su ch  w a s te  
o f  l i fe  w as u n n e ce s s a ry  a n d  c o u ld  b e  r e d u c e d  b y  c a r e fu l

* “  The announcement of the Commission that the death-rate of European 
soldiers in India averaged G9 per 1,000 annually, was received with 
astonishment and indignation. It was said in the House of Commons 
that this report bad disclosed a state of things which no one had believed 
to exist. Yet that statement ought not to have been possible, because 
previous to the appearance of the Commission’s report there had passed 
through the press such works as Colonel Sykes’ Statistical Tables ; Mao- 
pherson’s Statistics; Ewart’s Vital Statistics of the Anglo-Indian Armies;
Chevers’ On the Means of Preserving the Health of the European Army in 
India; and my [Moore’s] Health in the Tropics or the Sanitary Art applied 
to Europeans in India; all reiterating the fact of Europeans disappear- 
ing at the rate of G9 per 1,000.”  Sir W. Moore, San. Progress in India, v.
Trans, vnth San. Sci. Congress. There is but little reason to believo 
that the House of Commons, as a body, is even now well-informed as to 
the work done by the pioneers of sanitation in India, and the imperative 
neod for the encouragement of Hygiene in all its branches in that couutiy.
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a t te n t io n  to  sa n ita t io n , etc., e t c .  I n  th e  r e p o r t  o f  th e  In d ia n  
C o m m is s io n , th e  g r e a t e s t  p a in s  w e r e  ta k e n  to  s e c u r e  a c c u ­
r a c y  : “  T h r e e  se r ie s  o f  q u e s t io n s  w ere  se n t t o  1 7 5  s ta t io n s  
in  t h e  th re e  P r e s id e n c ie s  a n d  th e  a n sw e rs  r e c e iv e d  in  t im e  
f r o m  th e  co m m a n d in g ', e n g in e e r in g  a n d  m e d ic a l  o ff ice r s  o f  
1 1 7  s ta t io n s  a re  p r in t e d  in  a n  a p p e n d ix  t o  th e  e v id e n c e ;  
w ith  o b s e r v a t io n s  o n  th e  sa id  re tu rn s  b y  M iss  N i g h t i n g a l e ; 
w ith  s ta t is t ic s  o f  th e  E a s t  I n d ia  C o m p a n y 's  a rm y , e x t e n d ­
in g  n e a r ly  f r o m  its  o r ig in ,  d o w n  to  th e  la te s t  d a te , b y  
D r . F a r r ;  w it li  s ta t is t ic s  o f  H e r  M a je s t y ’ s t r o o p s  in  I n d ia  
b y  D r . B a l f o u r ;  a n d  s ta t is t ic s  o f  r e g im e n ts  w h ic h  h a d  
s e r v e d  in  I n d ia  b y  th e ir  c o m m a n d in g  o ff ice r s .

T o  g iv e  a n  id e a  o f  th e  a m o u n t  o f  s ick n e s s  a m o n g s t  t r o o p s  
th e  f o l lo w in g  is  q u o t e d  f r o m  o ff ic ia l s o u rce s . “  S o m e  o f  th e  
h e a v ie s t  lo sses  o c c u r r e d  in  t im e  o f  p e a c e  a n d  t o  r e g im e n ts  
w h e n  th e y  w e r e  n o t  in  a c t io n . T h e  f o l lo w in g  is  an  
e x a m p le  :— A l l  th e  B e n g a l  r e g im e n ts  e n te r  I n d ia  a t  th e  
s ta t io n s  a b o u t  C a lcu tta , F o r t  W il l ia m , D u m  D u m , B a r r a c k -  
p o r e ,  a n d  C h in su ra . T h e  2 9 th  B e g im e n t  o f  f o o t  a r r iv e d  
1 ,0 0 4  s t r o n g  in  I n d ia ,  o n  2 9 t li  J u ly , 1 8 4 2 ; a t  C h in su ra  it  
lo s t  106  m en  in  e ig h t  m o n t h s ; a t  G -h a z ip ore  a n d  M e e r u t  
4 1 8  m e n  in  th e  tw o  n e x t  y e a r s , b e f o r e  it  h a d  seen  an  e n e m y  : 
it s  v a lo u r  w a s  n o t  e x t in g u is h e d , f o r  141 o f  th e  m en  w e re  
k i l le d  o r  d ie d  o f  th e ir  w o u n d s  in  th e  S u t le j  c a m p a ig n  a n d  
4 8  in  th e  P u n ja b . I t  lo s t  1661 m e n  in  a ll  b y  d e a th  in  
I n d ia ,  a n d  s e n t  h o m e  4 6 1  in v a lid s , e t c . ,  b e fo r e  it  e m b a r k e d  
w ith  a  s t r e n g t h  o f  8 2 4  f o r  E n g la n d  o n  3 0 th  S e p te m b e r  
1 8 5 9 .”  B u t  th e  a u th o r it ie s *  in  I n d ia  h a d  in  r e a l ity  b e e n  
fa r  f r o m  id le  f o r  y e a r s  b e fo r e  th e  B o y a l  C o m m iss io n  w a s  
a p p o in t e d , a n d  th e  in t e r e s t in g  f a c t  c o m e s  o u t  c le a r ly  th a t  
th e  r e d u c t io n  in  th e  m o r ta l it y  w h ic h  w a s  h o p e d  f o r  b y  th e  
C o m m iss io n , n a m e ly  f r o m  6 9  p e r  th o u s a n d  to  2 0  p e r  
th o u s a n d , w a s  a lm o s t  a t ta in e d  b y  th e  t im e  th a t  th e  In d ia n

* i.e., The leading medical officers, backed by some fow of the more 
enlightened commanding officers, such as Hodgson and Peel. As a rule 
however, but little attention was paid to their warnings, their reports' 
being conveniently pigeon-holed—a practice by no moans extinct hi 
official circles yet; 11., also, Trans, vnth San, Sci. Cong., Vol. XI., p. 21,
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C om m iss ion  w a s  a ss e m b le d . “ T h e  h o p e  o f  th e  S a n ita ry  
C o m m is s io n / ’  sa y s  th e  r e p o r t , “ th a t  b y  im p r o v e d  sa n ita ry  
a r ra n g e m e n ts  th e  d e a th -ra te  m a y  b e  r e d u c e d  t o  2 0  p e r  
th o u sa n d , a n d  th u s  o n ly  1 ,4 6 0  r e c ru its  b e  n e e d e d  a n n u a lly  
t o  r e p la c e  d e a th  v a c a n c ie s  in  In d ia , w a s  p r a c t ic a l ly  r e a l­
is e d  b e fo r e  th e  p u b lic a t io n  o f  th e ir  R e p o r t . ”

A  la ter  S a n ita ry  D e s p a tc h , d a te d  2 3 r d  A p r i l  1868 , d e a lin g  
w ith  th e  w h o le  q u e s t io n  o f  th e  fu tu r e  sa n ita t io n  o f  In d ia , 
c o n c lu d e d  th u s  : “  P r a c t ic a lly  it  w o u ld  b e  im p o s s ib le  to  
in t r o d u c e  in to  I n d ia  a  c o m p le te  c u t  a n d  d r ie d  sy s te m  o f  
sa n ita ry  a d m in is tra t io n . O u r  u lt im a te  s u cce s s  d e p e n d s  o n  

, c a r e fu lly  o b ta in e d  e x p e r ie n c e . W e  k n o w  e v e r y th in g  th a t
r e q u ire s  to  b e  d o n e  b u t  w e  d o  n o t  k n o w  th e  b e s t  w a y  o f  
d o in g  it  o v e r  so  g r e a t  a  c o n t in e n t :  w e  sh a ll a rr iv e  a t th is  
o n ly  b y  e x p e r ie n c e , b u t  th e  re su lt  w ill  b e  th e  c iv il iz a t io n  o f  
In d ia . T h e se  re m a rk s  o f  c o u r s e  a p p ly  to  th e  c iv i l  q u e s ­
t io n  o n ly . T h e re  is  n o  d iff icu lty  w h a te v e r  in  c o m p le t in g  
a t o n c e  th e  o r g a n iz a t io n  f o r  e n s u r in g  th e  h e a lth  o f  tro o p s , 
i f  o n ly  it  ca n  b e  p r o v id e d  a t th e  sa m e  t im e  th a t  th e  m e a ­
su res  r e c o m m e n d e d  b y  c o m m a n d in g  o ffice rs  u n d e r  a d v ic e  o f  
th e ir  m e d ic a l  sa n ita ry  o ffice rs , a re  p r o m p t ly  a u d  e ffic ie n t ly  
c a r r ie d  o u t .”  A n d , as a  m a tte r  o f  fa c t , th e  m e a su re s  
r e c o m m e n d e d  b y  c o m m a n d in g  o ffice rs , u n d e r  a d v ic e  o f  
m ilita ry  m e d ica l o ffice rs , h a v e  b e e n , s in ce  th a t  t im e , e ff ic i­
e n t ly  a n d  p r o m p t ly  c a r r ie d  ou t  to  a  c o n s id e r a b le  e x te n t , f o r  
th e  fo rm e r  h a v e  b e e n  le d  to  rea lise  b y  p r a c t ic a l  e x p e r ie n c e  
th a t  u p on  th e  h ea lth in ess  o f  a  r e g im e n t  d e p e n d s  v e r y  
la r g e ly  its  d is c ip lin e  a u d  e ffe c t iv e n e s s , w h e th e r  in  p e a c e  
o r  w a r .

T h e  V ic to r ia n  E ra  has r ig h t ly  b e e n  c a lle d  th e  “  A g e  o f  
S a n ita t io n .” *  U p  to  th e  co m m e n ce m e n t  o f  th e  p re se n t 

c e n tu r y  th e  s u b je c t  o f  sa n ita tion  ca u  h a r d ly  b e  sa id  to  h a v e  
a t t r a c te d  a tte n t io n  e x c e p t  a m o n g s t  a  fe w  m ilita ry  su rg e o n s  
a n d  th o u g h t fu l  c iv il ia n s . T h e  b o o k s  d e a lin g  w ith  i t  w ere  
fe w  a n d  im p e r fe c t , w h erea s  n o w  th ere  is s u c h  a  v a st  and

# “  The Victorian Et a is the age of sanitary and social reforms—of 
diminished sickness, of increased longevity.”  Sir Chas. Cameron.
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e v e r - in c r e a s in g  a r r a y  o f  r e p o r t s ,  b in e -b o o k s ;  m a g a z in e s  
a n d  t e x t -b o o k s ,  d e a l in g  s o le ly  w it h  h y g ie n e ,  th a t  i t  is  
e x t r e m e ly  d if f ic u lt  f o r  a n y  o n e  t o  k e e p  th e m s e lv e s  u y  
in fo r m e d  o f  th e  la te s t  d is c o v e r ie s  o r  m e th o d s . T h e n  a g a in , 
as b e fo r e  s ta te d , th e  e a r ly  s a u ita r y  a c ts  w e r e  la r g e ly  o f  
a  p e r m is s iv e  n a tu re , a n d  t h e r e fo r e  a lm o s t  in o p e r a t iv e ,
•whilst th e  la t e r  o n e s  h a v e  b e e n , as fa r  as  p o s s ib le ,  c o m ­
p u ls o r y ,  a n d  h a v e  a c c o r d in g ly  e x e r c is e d  a  m o s t  b e n e f ic ia l  
in f lu e n c e  u p o n  th e  p u b l i c  h e a lth  a n d  w e l l -b e in g .  1 h u ffily , 
a t  th e  c o m m e n c e m e n t  o f  th is  c e n t u r y  th e  p u b l i c  h e a lth  
w a s  n o b o d y ’ s c o n c e r n  in  p a r t ic u la r . N o w  e v e r y  to w n  o 
a n y  s iz e , a n d  e v e r y  ru ra l d is t r ic t , lia s  its  o w n  M e d ic a l  
O ffic e r  o f  H e a lt h  a n d  a  la r g e  n u m b e r  o f  o th e r  o ffic ia ls  
c o n c e r n e d  w ith  s a n it a t io n ;  w h ils t  th e  c e n tr a l  a n d  g o v e r n in g  
o r g a n is a t io n — th e  L o c a l  G o v e r n m e n t  B o a r d — h a s  a  m o s t  
c o m p le te  a n d  e f f ic ie n t  s ta ff  o f  M e d ic a l  I n s p e c t o r s  a n d  
o th e r s  f o r  r o u t i n e 'a n d  e x p e r t  d u t ie s . O n e  t h in g  is  stil 
w a n t in g  a n d  th a t  is  a  d ir e c t  r e p r e s e n ta t iv e  o f  th e  h e a lth  
o f  G r e a t  B r ita in  in  th e  p e r s o n  o f  a  M in is te r  o f  H e a lth , 
w it h  a  s e a t  in  th e  C a b in e t , b u t  it  is  o n ly  a  m a tte r  o f  t im e  
t i l l  s u c h  an  a p p o in t m e n t  is  m a d e . S o  a lso , a t  a ll u n iv e r ­
s it ie s  a n d  o th e r  c e n t r e s  o f  m e d ic a l  t r a in in g  th e  t e a c h in g  
o f  h y g ie n e  h a s  o f  la te  y e a r s  r e c e iv e d  g r e a t  a t t e n t io n ; t h o u g h  
in  o n e  r e s p e c t ,  th e  m e a n s  f o r  r e s e a r c h  in to  th e  ca u se s  a n d  
m e th o d s  o f  p r e v e n t io n  o f  d ise a s e s  G r e a t  B r ita in  is  fa r  
b e h in d  h e r  E u r o p e a n  n e ig h b o u r s . I n  a d d it io n , th e  y o u th  
o f  b o t h  s e x e s  a re  b e in g  tr a in e d  w h ils t  a t  s c h o o l  to  a  s im p le  
u n d e r s t a n d in g  o f  th e  c o n s t r u c t io n  o f  th e ir  b o d ie s  a n d  o f  
th e  la w s  w h ic h  g o v e r n  th e  p r e s e r v a t io n  o f  h e a lth . I t  is, o f  
c o u r s e , t o o  s o o n  to  t r y  a n d  e s t im a te  th e  g r e a t  a n d  la s t in g  
b e n e fit s  th a t  h a v e  f o l lo w e d ,  a n d  a re  still f o l lo w in g ,  fr o m  
th is  im m e n s e  e x p e n d it u r e  o f  t im e , la b o u r  a n d  m o n e y , b u t  
th e r e  a re  o n e  o r  tw o  p o in ts  t o  w h ic h  th e  s tu d e n t ’ s a t te n ­
t io n  m a y  b e  s h o r t ly  d ir e c t e d  e re  t a k in g  u p  th e  d is cu s s io n  
o f  th e  fu l l  m e a n in g  a n d  t e n d e n c y  o f  m o d e r n  h y g ie n e  a n d  

it s  fu tu r e  in f lu e n c e  o n  I n d ia .

I n  1 8 5 0 , th e  m e d ic a l  o f f ic e r  o f  th e  G e n e ra l B o a r d  o f  
H e a lth  la id  b e fo r e  th e  P r e s id e n t  o f  th a t  B o a r d  a  m o st
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c a r e fu l  a n d  e la b o r a te ly  e x a c t  p a p e r  b y  D r . G re e n h o w , oil 
th e  D is t r ib u t io n  o f  D is e a s e  in  E n g la n d . I n  th is  p a p e r  i t  
w a s  sh o w n  th a t  th e  d ise a s e s  c h ie fly  c a u s iu g  th e  a n n u a l 
m o r ta l ity  w ere  as fo l lo w s  :— (1 .) B o w e l  c o m p la in ts , in c lu d ­
in g  c h o le r a  (a  d ise a se  n e w  to  E n g la n d ) ,  d y s e n te r y  a n d  d ia r ­
rh oea , (2 .) F e v e r s , in c lu d in g  e s p e c ia lly  ty p h u s  a n d  ty p h o id  
o r  e n te r ic , (3 .) P u lm o n a r y  o r  lu n g  a ffe c t io n s , e s p e c ia lly  
t h o s e  in c lu d e d  u n d e r  th e  g e n e r ic  te rm  o f  ‘ jih t liis is * , a n d  
(4 .) I n  th e  ca se  o f  c h ild re n , m ea s le s , w h o o p in g  c o u g h , 
s ca r la t in a  a n d  s m a ll -p o x . A n  e x a m in a t io n  o f  th is  lis t  w ill 
s h o w  h o w  c h a n g e d  th e  ty p e s  o f  fa ta l  d isea se  h a d  b e c o m e  
fr o m  th o se  th a t  c h a r a c te r is e d  th e  e a r lie r  c e n tu r ie s . S m a ll­
p o x  w a s  s t ill  p r e v a le n t  i t  is  tru e , b u t  to  a  m u ch  le ss  d e g r e e , 
a u d  c h ie fly  a m o n g s t  u n v a c c in a te d  c h i ld r e n . C h o le r a  h a d  
a p p e a r e d , a p p a r e n t ly  f o r  th e  firs t  t im e , in  E u r o p e , s p r e a d in g  
fr o m  I n d ia .*  'T y p lio id  o r  e n te r ic  fe v e r ,  o u r  p re s e n t  d r e a d e d  
fo e  in  In d ia , i f  n o t  o c c u r r in g  f o r  th e  first  t im e , w a s  o n ly  d is ­
t in g u is h e d  fr o m  ty p h u s  in  th e  y e a r  1 8 4 6 f .  C o m m e n t in g  o n  
th e  im m e n se  lo ss  o f  l i fe  d u e  to  a lm o st  e n t ir e ly  p r e v e n ta b le  
ca u se s , S ir  J o h n  S im o n  sa y s , “  L o o k in g  a t  th e  la s t  e ig h t  o r  
n in e  y e a r s  f o r  w h ic h  m a te r ia ls  a re  b e fo r e  m e ,”  1 8 4 8 — ;5 5  
o r  ’ 50 , “  I  fin d  th a t  th e  a n u u a l a v e r a g e  o f  d e a th s  b y  th e  
th re e  d ia rrh o e a ! d isea ses  h a s  a m o u n te d  to  2 6 ,3 8 8 ;  b y  fe v e r s  
(ty p h u s , ty p h o id , in fa n t ile  a u d  re m itte n t)  to  1 8 ,6 1 6 ; b y  
s m a ll -p o x  t o  4 ,5 8 7 ;  b y  tu b e r c u la r  d ise a se s  to  5 7 ,9 8 2 ;  b y  
n o n -tu b e r c u la r  r e sp ira to i ’y  d ise a se s  t o  5 0 ,2 7 3 ;  b y  th e  c o m ­
m o n  in fe c t io u s  d is o r d e r s  to  m o r e  th a n  3 2 ,0 0 0 ;  b y  th e  
n e r v o u s  d is o rd e rs  o f  c h i ld h o o d , to  n e a r ly  3 7 ,0 0 0 . H e r e  
a lt o g e th e r  a re  2 2 7 ,0 0 0  d e a th s  a n n u a lly  d is tr ib u te d  w ith  
u tm o st  in e q u a lity . A f t e r  r e a s o n a b ly  e s t im a t in g  th e  d egT ees 
in  w h ic h  th e y  s e v e r a l ly  are  p r e v e n ta b le , it  ca n  n o  lo n g e r

* Tliis is denied by some, c.g., Sir William Moore, but the point ia 
immaterial to our present purpose, v , however, post., Vol. II., Part III.

f  The following interesting note on this matter occurs in Baas, op. cit., 
p. 728. “ The first description of typhoid fever—under the designation of
* Sehieimfieber ’ (mucous fever)—appeared in the 18th century, aud was due 
substantially to ltoederer * # # aud his pupil Karl Wagler. * * #
As regards its etiology, these two observers already mention the con­
tamination of the springs with filthy water. The disease was subse­
quently described by Snrcoue in Naples, Armstrong, Campbell, Grant aud 
Stoll,"
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se e m  so  d if f ic u lt  to  m a k e  a  v e r y  la r g e  b e g in n in g  t o w a r d s  
s t r ik in g  o f f  th e  a n n u a l 1 0 0 ,0 0 0  d e a th s  a g a in s t  w h ic h  
.the R e g is tr a i- -G e n e r a l p r o te s ts  as  d e a th s  o f  a r t if ic ia l  p r o ­
d u c t io n .”  T o  g iv e  w e ig h t  to  th is  s ta te m e n t , th e re  a re  

h e r e  a p p e n d e d  tw o  ta b le s  f r o m  D r . G reen h ow ^ s  R e p o r t ,  

i l lu s t r a t in g  h o w  e n o r m o u s ly  th e  d e a t h -r a te  f o r  th e  sa m e  
d ise a s e s  v a r ie s  a t d i f fe r e n t  t im e s  a n d  in  d if fe r e n t  lo c a l ­
i t i e s ;  a n d  w h ic h  g o  t o  p r o v e  th a t , t o  a  la r g e  e x te n t , th e  
e x c e s s iv e  m o r ta l it y  ifi c e r ta in  d is t r ic t s  is  d is t in c t ly  p r e ­
v e n ta b le .

I .  — A n n u a l  d e a t h -r a te s  f r o m  d ise a s e s  w h ic h  a re  e ith e r  
w h o l ly ,  o r  a lm o s t  w h o l ly ,  p r e v e n ta b le  u n d e r  g o o d  sa n ita ry  
a r r a n g e m e n ts .

Cholera. ^dysentery"*^ Continued fevers. Small-pox.

From ’ From From From

0  4  21  0

to  ... t o  to  . to

4 0 3  3 4 5  2 0 9  146

_____________________________________________ £—__________
I I .  — A n n u a l  d e a t h -r a te s  f r o m  d ise a s e s  w h ic h , to  s o m e  

e x te n t , a re  in e v ita b le ,  b u t  o f  w h ic h  th e  s e v e r ity  o r  f r e ­
q u e n c y  m a y  b e  c o n t r o l le d  b y  g o o d  s a n ita ry  a r ra n g e m e n ts .

Tubercular Non-tubercular Common infec- Convulsive
pbchisis lung diseases tious disorders disorders of

in women. in men. of childhood. childhood.

From From From From

2 2 9  6 6  6 9 4  2 8 0

to  to  to  to

5 8 8  8 6 9  2 ,1 9 4  3 ,8 3 2
I ____________________

T w e n ty  y e a r s  la te r , S ir  J o h n  S im o n , in  c o n s id e r in g  th e  
sa m e  s u b je c t ,  a n d  a f t e r  an  e n o rm o u s  a m o u n t  o f  a d d it io n a l 
c a r e fu l  in v e s t ig a t io n  in  th is  d ir e c t io n  h a d  b e e n  c a r r ie d  o n ,
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w ro te  as fo l lo w s  in  t lie  T h ir te e n th  R e p o r t  to  th e  P r iv y  
C o u n c il . “  I t  seem s ce r ta in  th a t  th e  d e a th s  w h ich  o c c u i 
in  th is  c o u n tr y  a re  fu l ly  a  th ir d  m o re  n u m erou s  th a n  
th e y  w o u ld  b e  i f  o u r  e x is t in g  k n o w le d g e  o f  th e  c h ie f  
ca u se s  o f  d isea se  w e r e  r e a s o n a b ly  w e ll  a p p lie d  th r o u g h o u t  
th e  c o u n t r y ; th a t  o f  d e a th s  w h ic h  in  th is  sen se  m ay  
b e  c a l le d  p r e v e n ta b le , th e  a v e r a g e  y e a r ly  n u m b e r  is  n o w  
a b o u t  1 2 0 ,0 0 0 ; a n d  th a t  o f  th e  1 2 0 ,0 0 0  ca se s  o f  p r e ­
v e n ta b le  s u ffe r in g  w h ich  th u s  in  e v e r y  y e a r  a tta in  th e ir  
fin a l p la c e  in  th e  d e a th -r e g is te r , e a ch  u n it  re p re s e n ts  

. a  la r g e r  o r  sm a lle r  g r o u p  o f  o th e r  ca ses  in  w h ic h  p r e v e n t ­
a b le  d ise a se , n o t  e n d in g  in  d ea th , t h o u g h  o fte n  o f  fa r -  
r e a c h in g  i l l  e ffe c ts  o n  l i fe ,  lias b e e n  su ffe re d . A n d  w h ile  
th e se  v a s t  q u a n tit ie s  o f  n e e d le s s  a n im a l s u ffe r in g , if  
r e g a r d e d  m e r e ly  as su ch , w o u ld  b e  m a tte r  f o r  in d ig n a n t  
h u m a n  p ro te s t , it  fu r th e r  h as to  be - r e m e m b e r e d  as o f  
le g is la t iv e  c o n c e r n , th a t  th e  p h y s ic a l  s tr e n g th  o f  a  p e o p le  
is  an essen tia l a n d  m a in  fa c t o r  o f  n a t io n a l p r o s p e r i t y ; th a t  
d isea se , so  fa r  as it  a ffe c ts  th e  w o r k e rs  o f  th e  p o p u la t io n , 
is  in  d ir e c t  a n ta g o n is m  to  iu d u s t r y ; a n d  th a t  d isea se  
w h ic h  a ffe c ts  th e  g r o w in g  a n d  r e p r o d u c t iv e  p a r t  o f  a  
p o p u la t io n  m u st a lso  b e  r e g a r d e d  as te n d in g  to  th e  d e te r i ­
o r a t io n  o f  th e  h u m a n  ra ce . . . T h e r e  a re  a lso  som e
in d ir e c t  re la t io n s  o f  th is  s u b je c t  w h ic h  seem  to  m e s c a r c e ly  
le ss  im p o r ta n t  th a n  th e  d ir e c t . F o r , w h e re  th a t  g r ie v o u s  
e x c e s s  o f  p h y s ic a l  s u ffe r in g  is  b r e d , la r g e  p a r ts  o f  th e  
sa m e  so il y ie ld , s id e  b y  s id e  w ith  it , eq u a l e v ils  o f  a u o th e r  
k i n d ; a n d  y o u  w ill o f t e n  h a v e  seen  illu s tra te d  in  m y  
re p o r ts , th a t  in  som e  o f  th e  la r g e s t  r e g io n s  o f  in sa n ita ry  
in flu e n ce , c iv il is a t io n  a n d  m oi’a ls  su ffe r  a lm ost e q u a lly  w ith  
h e a lth . A t  th e  p re s e n t  t im e , w h e n  p o p u la r  e d u c a t io n  
(w h ich  in d e e d  in  it s e l f  w o u ld  b e  som e  s e c u r ity  f o r  b e t te r  
p h y s ic a l  c o n d it io n s  o f  h u m a n  l i fe )  h as its im p o r ta n c e  fu lly  
r e c o g n is e d  b y  th e  le g is la tu r e , it  m a y  b e  o p p o r tu n e  to  
r e m e m b e r  th a t  th r o u g h o u t  th e  la r g e  a re a  t o  w h ic h  th ese  
o b s e r v a t io n s  a p p ly , e d u c a t io n  is  lit t le  l ik e ly  t o  p e n e tra te  
u n less  w ith  a m e n d e d  sa n ita ry  la w , n o r  h u m a n  l i fe  to  b e  
m o r a lly  r a ise d , w h ile  p h y s ic a l ly  it  is  so  d e g r a d e d  an d
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s q u a n d e r e d .55 T h e s e  a re  w e ig h t y  w o r d s  in d e e d , a n d  c a r r y  
w ith  th e m  a  g r a v e  r e s p o n s ib il i t y  o n  th e  p a r t  o f  a ll  l e g is la ­
to r s  a u d  sta te sm e n .

I t  is  c e r ta in ly  e x t r e m e ly  d if f ic u lt  t o  e s t im a te  th e  a c tu a l 
a m o u n t  o f  g o o d  r e s u lt in g  u p  t o  th e  p r e s e n t  t im e  fr o m  a ll 
th a t  h a s  b e e n  d o n e  in  t h e  n a m e  o f  s a n ita ry  r e fo r m  in  E n g ­
la n d . A s  h a s  b e fo r e  b e e n  p o in t e d  o u t , th e  p e c u l ia r  a n d  
q u ite  e x c e p t io n a l  g r o w t h  o f  p o p u la t io n  w h ic h  h a s  ta k e n  
p la c e  d u r in g  th is  c e n tu r y , a n d  th e  im m ig r a t io n  o f  th a t  
p o p u la t io n  in to  e n o r m o u s  to w n s , h a v e  n o t  o n ly  in c r e a s e d  
th e  c o m p le x it y  o f  th e  p r o b le m  o f  s u c c e s s fu l  h y g ie n e  b u t , 
o w in g  t o  g e n e r a l  ca r e le s s n e s s  a n d  c r u d e  a n d  h a s ty  e ffo r ts ,

• h a v e  a c tu a l ly  e x e r c is e d  a  s t r o n g  r e ta r d in g  in flu e n c e , so  th a t
i t  h a s  b e e n  sa id  th a t  th e  s a n ita t io n  o f  th e  la t te r  h a l f  o f  th is  
c e n t u r y  h a s  c o n s is te d  c h ie f ly  in  th e  u n d o in g  o f  th e  
m is ta k e s  m a d e  in  e a r l ie r  p o r t io n s . W i t h  r e g a r d  t o  th e  
a c tu a l  r e d u c t io n  in  th e  d e a t h -r a te  s in ce  th e  e a r ly  p a r t  o f  
th is  c e n t u r y ,  it  m u s t  b e  c a r e fu l ly  r e m e m b e r e d  u n d e r  
w h a t  a d v e r s e  c o n d it io n s  o f  p o v e r t y  a n d  o v e r - c r o w d in g  
th e  m a ss  o f  th e  p e o p le  w e r e  f o r c e d  to  l iv e .*  T h e  s ta t is ­
t ic s  f o r  th e  y e a r s  p r io r  t o  1 8 3 8  a re  s o m e w h a t  d o u b t fu l  
a n d  e v e n  th o s e  f r o m  1 8 3 8  u p  t o  1 8 5 4  a re  p r o b a b ly  d e f e c ­
t iv e . S t i l l ,  i t  m u st  b e  c o n fe s s e d  th a t  th e  d e a th -r a te  
w h ic h  w a s  u n d o u b t e d ly  g r e a t ly  r e d u c e d  to w a r d s  th e  e n d  
o f  th e  e ig h t e e n t h  c e n t u r y ,  r e m a in e d  a lm o s t  s ta t io n a r y  
t h r o u g h  th e  p e r io d  o f  o v e r - c r o w d in g ,  p o v e r t y ,  a u d  c r u d e  
a n d  h a s ty  a tte m p ts  a t  s a n ita t io n . U n d e r  th o se  c o n d i ­
t io n s , h o w e v e r , a  s ta t io n a ry  d e a t h -r a te  m u st b e  c o n s id e r e d  
d e c id e d ly  fa v o u r a b le ,  a u d  i t  is  c e r ta in  th a t  h a d  th ese  g r e a t  
a n d  r a d ic a l  a lte r a t io n s  in  th e  d is t r ib u t io n  a n d  h a b its  o f  
th e  E n g lis h  p e o p le  ta k e n  p la c e  a  c e n tu r y  o r  tw o  e a r lie r  
th e  r e s u lt  w o u ld  h a v e  a n  a p p a l l in g  o u tb r e a k  o f  e p id e m ic  
d ise a s e  a n d  p r o b a b ly  o f  d ir e  fa m in e  as w e l l . t  In s te a d  o f  
th a t ,  h o w e v e r , th e  p o p u la t io n  h a s  s te a d ily  in c re a s e d .
F r o m  th e  p a s s in g  o f  th e  P u b l ic  H e a lth  A c t  in  18 7 2  a n d  
th e  a p p o in t m e n t  o f  M e d ic a l  O ffice rs  o f  H e a lth , a  s te a d y

* v. ante, p. lxiv. t  V. footnote, p. l.
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d e c r e a s e  in  th e  d e a th -ra te  h a s  ta k en  p la c e . T h e  fo l lo w ­
in g  e x t r a c t  m a y  h e lp  to  m a k e  th is  c le a r e r .*  “  T h e re  
is  n o th in g  in  th e  se r ie s  o f  a n n u a l r e p o r ts  issu ed  b y  
th is  o ffice  th a t  c o m e s  o u t  m o re  d is t in c t ly  a n d  u n m ista k ­
a b ly  tlia n  th e  w o n d e r fu l  e ffe c t  w h ic h  th e  sa n ita ry  o p e ra ­
tion s  o f  th e  la st d e c a d e  h a v e  h a d  in' s a v in g  l ife . T h e  
P u b l ic  H e a lth  A c t  ca m e  in to  o p e ra t io n  in  1 8 7 2 . T h e  
a v e r a g e  a n n u a l d e a th -ra te  f o r  th e  im m e d ia te ly  p r e c e d in g  
teu  y e a rs  (1 8 6 2 — 71) h a d  b e e n  2 2 ‘ 6, a u d  th e re  w e re  n o  in ­
d ica t io n s  w h a ts o e v e r  o f  a n y  te n d e n c y  o f  th e  ra te  to  fa ll  
lo w e r . I n d e e d  in  1871 , t lie  fin a l y e a r  o f  th is  p e r io d , th e  
ra te  w as e x a c t ly  th e  a v e r a g e , viz., 2 2 -6 . T h e  A c t  ca m e  in to  
f o r c e ,  a n d  a t o n ce  th e  ra te  b e g a n  to  fa ll, an d  c o n t in u e d  to  
fa l l  y e a r  b y  y e a r  w ith  a lm o st  u n b r o k e n  r e g u la r ity , u n til 
in  1881 it  w as n o  m o re  th a n  1 8 ‘9. O n ce  .o n ly  in  th e  ten  
y e a rs  th a t h a d  e la p se d  s in ce  th e  A c t .  ca m e  in to  o p e ra t io n  
w a s  th e  ra te  as h ig h  as th e  a v e r a g e  o f  th e  p r e v io u s  d e ­
ca d e . T h a t  w as in  1875 , w h e n  th e  ra te  w a s  2 2 7 .  I n  th a t  
y e a r  a  s e co n d  P u b lic  H e a lth  A c t ,  o f  m o re  s tr in g e n t  c h a r a c ­
ter , ca m e  in to  o p e r a t io n ;  a u d  fr o m  th a t d a te  d o w n  to  1881 
"the d e a th -ra te  d id  n o t  o n c e  re a ch  2 2 ‘0 , a n d  a v e r a g e d  n o  
m o re  th a n  2ffi5.

“  H a d  th e  fa ll  in  th e  d e a t li -r a te  b e e n  lim ite d  to  a  s in ­
g le  y e a r , o r  to  tw o  y e a rs , o r  e v e n  to  th re e , it  m ig h t  h a v e  
b e e n  a rg u e d  b y  s c e p t ic a l  p e rso n s  th a t  th e  im p ro v e m e n t  
w a s  d u e  to  a su cce ss io n  o f  sea son s  fa v o u r a b le  to  h e a lth , o r  
t o  o th e r  ca u se s  u n c o n n e c te d  w ith  sa n ita ry  a d m in is tra tio n , 
an d  th a t  th e  s e t t in g  in  o f  th e  fa l l  c o iu c id e n t ly  w ith  th e  
c o m in g  in to  o p e ra t io n  o f  p u b lic  h e a lth  m ea su res  w as n o  
m o re  th a n  c a s u a l ; b u t  in  fa c e  o f  a  fa ll  la s t in g  fo r  ten  
y e a r s  in  su cce s s io n  a n d  in c re a s in g  e a ch  y e a r  in  a m ou n t, 
n o  o n e  ca n  se r io u s ly  m a in ta in  su ch  a  p o s it io n . T h e re  ca n  
b e  n o  rea l d o u b t  th a t th e  s a v in g  e ffe c te d  in l ife  w as th e  
d ir e c t  p r o d u c t  o f  th e  m o n e y  a n d  la b o u r  e x p e n d e d  in  san i­
ta ry  im p ro v e m e n ts . D o u b t le s s  th e  m o n e y  th u s e x p e n d e d

* v. Annual Report of the Registrnr-Geueral for the year 1881. 1 he
, whole subject is fully discussed by Dr. Newsholme in his Element of

Statistics, 3rd ed„ 1892, (q.v.). v. also Vol. II., I art V., of tins woik.
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w a s  e n o r m o u s  in  a m o u n t ;  a n d  it  w il l  b e  w e ll ,  t h e r e fo r e ,  to  
c o n s id e r  w h a t  r e tu rn  i t  h as b r o u g h t  in . I f ,  th e n , th e  d e a th -  

r a t e  in  1881 h a d  b e e n  o n ly  e q u a l to  th e  a v e r a g e  d e a th -r a te  

in  th e  d e c a d e  p r e c e d in g  th e  P u b l ic  H e a lth  A c t  o f  1 8 7 2 , 

th e r e  w o u ld  h a v e  d ie d  in  th e  c o u r s e  o f  th a t  o n e  y e a r  
9 6 ,9 1 7  p e r s o n s  w h o , as  i t  w a s , s u r v iv e d . F r o m  th is  to ta l ,  
h o w e v e r , a  d e d u c t io n  m u st  b e  m a d e  o f  s o m e  5 ,0 0 0  f o r  th e  
f o l lo w in g  r e a s o n  :— T h e  b ir t h -r a t e  in  1 8 8 1  a n d  in  e a c h  o f  
t h e  t w o  im m e d ia t e ly  p r e c e d in g  y e a r s  w a s  c o n s id e r a b ly  
b e lo w  th e  a v e r a g e  a n n u a l b ir t h -r a t e  in  1 8 6 2 — 71 . C o n s e ­
q u e n t ly , th e r e  w a s  a  s m a lle r  th a n  a v e r a g e  p r o p o r t io n  o f  
c h i ld r e n  in  th e  f ir s t  th r e e  y e a r s  o f  l i f e  in  th e  p o p u la t io n  
o f  1 8 8 1 . B u t  th e  d e a t h -r a te  a t th is  e a r ly  p e r io d  o f  l i f e  is  
a lw a y s  v e r y  h ig h . H a d  th e  b ir t h -r a t e  in  1 8 7 9 , 1 8 8 0 , 188 1  
b e e n  e q u a l  to  -the a v e r a g e  b ir t h -r a t e  in  1 8 6 2 — 71, th e r e  
w o u ld  h a v e  b e e n  s o  m a n y  m o r e  y o u n g  c h i ld r e n  l iv in g  in  
188 1  as to  h a v e  in c r e a s e d  th e  d e a th s  in  th a t  y e a r  b y  a  
n u m b e r  c lo s e  u p o n  5 ,0 0 0 . I n s t e a d , th e r e fo r e , o f  9 6 ,9 1 7  
l iv e s  s a v e d , w e  h a v e  o n ly  a b o u t  9 2 ,0 0 0 .

“  N o w  w e  sh a ll p r o b a b ly  b e  w e ll  w ith in  th e  m arie i f  w e  
a ssu m e  th a t  f o r  e v e r y  fa ta l  ca se  o f  i l ln e s s  th e re  a re  f r o m  fo u r  
t o  f iv e  m o r e  ca s e s  w h ic h  e n d  in  r e c o v e r y .  T h is  is  a b o u t  
th e  p r o p o r t io n  iu  e n te r ic  fe v e r ,  w h ic h  is  a  m o r e  fa ta l  
d ise a s e  th a n  th e  a v e r a g e  o f  d ise a s e s . T h e  re su lt , th e r e ­
fo r e ,  o n  th is  a s s u m p tio n , w o u ld  b e  t h a t , 's p e a k in g  in  r o u n d  
n u m b e r s , th e r e  w e r e  5 0 0 ,0 0 0  fe w e r  ca s e s  o f  illn e ss , a n d
9 2 ,0 0 0  fe w e r  d e a th s  in  E n g la n d  a n d  W a le s  in  1881 th a n  
w o u ld  h a v e  b e e n  th e  c a s e  h a d  th e  p o p u la t io n  b e e n  l iv in g  
u n d e r  th e  c o n d it io n s  th a t  e x is te d  in  1 8 6 2 — 71. I t  m a y  
p e r h a p s , b e  o b je c t e d ,  a n d  n o t  u n r e a s o n a b ly , th a t  th e  y e a r  
1 8 8 1 , w ith  its  e x t r a o r d in a r ily  lo w  d e a t h -r a te , w a s  so  
e x c e p t io n a l  th a t  i t  ca n  h a r d ly  b e  ta k e n  as a  fa ir  sa m p le  
b y  w h ic h  t o  m e a s u re  th e  a n n u a l r e tu rn  in  l ife  a n d  h e a lth  
f r o m  th e  m o n e y  s p e n t  in  sa n ita ry  im p r o v e m e n ts . L e t  us 
th e n  ta k e  th e  e n t ir e  p e r io d  o f  ten  y e a r s  th a t  e la p s e d  
b e tw e e n  th e  fir s t  P u b l ic  H e a lth  A c t  a n d  th e  c lo s e  o f  1 8 8 1 . 
H a d  th e  d e a t h -r a te  r e m a in e d  d u r in g  th a t  p e r io d  a t it s
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m ea n  le v e l  in  th e  p r e c e d in g  d e c a d e , th e  to ta l d ea th s fr o m  
1872  to  1881  in clu sive ly1- w o u ld  h a v e  b e e n  5 ,5 4 8 ,1 1 6 ; 
w h e re a s  th e y  w e re  a c tu a lly  n o  m o re  th a n  5 ,1 5 5 ,3 6 7 . T h u s 
n o  less  th a n  3 9 2 ,7 4 9  p e rso n s  w h o , u n d e r  th e  o ld  regime, 
w o u ld  h a v e  d ie d , w ere , as a m a tte r  o f  fa c t ,  s till l iv in g  a t 
th e  c lo s e  o f  1881 . (T h e  m e a n  b ir th -r a te s  in  th e  tw o  
d e ca d e s  18 6 2 — 71 a n d  18 7 2 — 81 w e re  a lm ost e x a c t ly  th e  
sa m e , so  th a t n o  c o r r e c t io n  n e e d  b e  m a d e  in  th is  c a s e ) .
A d d  t o  th e s e  s a v e d  liv e s  th e  a v o id a u c e  o f  a t  le a s t  fo u r  
t im es  as m an y  a tta ck s  o f  n o n -fa ta l  i lln e ss , a n d  w e  h a v e  
th e  to ta l p ro fits  as y e t  r e c e iv e d  fr o m  o u r  sa n ita ry  e x p e n d i­
tu re . M o r e o v e r , i t  is  im p o r ta n t  to  n o te  th a t  th ese  p ro fits  
w e re  n o t  e q u a lly  s p re a d  o v e r  th e  te n  y e a rs , b u t th a t th e re  
w as a m a n ife s t  te n d e n c y  to  p r o g r e s s iv e  in cre a se  th r o u g h o u t  
th e  p e r io d . T h is  is  w h a t m ig h t  b e  a n t ic ip a te d  ; f o r  th e  fu ll  
e f fe c t  o f  san itary  im p ro v e m e n ts  re q u ire s  t im e  fo r  d e v e lo p ­
m en t.” *

B e y o n d  a ll d o u b t , th e n , a n d  in  sp ite  o f  m a n y  e rro rs , 
e n o rm o u s  p r o g re s s  h as b e e n  m a d e , p r o g r e s s  w h ic h  h as 
r a ise d  E n g la n d , w ith  its  p re s e n t  p o p u la t io n  o f  n e a r ly  500  
p e r  sq u a re  m ile  as a g a in s t  149 p e r  sq u a re  m ile  in  1 8 0 1 , to  
th e  v e r y  fo r e fr o n t  o f  n a tion s  in  th e  s ca le  o f  h ea lth .

H a v in g  th u s c o m p le te d  a b r ie f  h is to r ica l r e v ie w  o f  th e  
d e v e lo p m e n t  o f  th e  s u b je c t , fro m  e a r ly  tim es t o  th e  p re se n t 
c e n tu r y , it  is  n ecessa ry  to' c o n s id e r  w h a t is n o w  m ea n t b y

* If. tl-.e death-rates between 18SI ami 18S8 are included, the improve­
ment realized becomes even more striking (Newsholme). Thus—

Mean Annual 
Period of Years. Death-Rate per 

1,000 Living.

Ten Years, 1802—71 22 0
Public Health Act, 1S72 —

Four Years, 1872—75 21'8
Public Health Act, 1875-

Five Years, 1870-80 20 79
Five Years, 1881—85 19'30

1886 19-28
1887 18-79
1888 17-83
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1 r
t l ie  s a n ita r y  p r o g r e s s  o f  th a t  c o u n t r y  b y  h a lf  a  c e n t u r y , a n d  
I n d ia  c a n  b u t  i l l  a f fo r d  t o  n e g le c t  th e  d e a r ly -b o u g h t  e x p e r i ­
e n c e  o f  th e  r i c h e r  a n d  h e a lth ie r  c o u n t r y  in  th is  m a t t e r .*

O f  m a n  in  r e la t io n  o f  S e l f ,  as a s e n t ie n t  a n d  r a t io n a l  
b e in g ,  b u t  l i t t l e  n e e d  b e  sa id  h e r e  s a v e  t o  n o t e  th e  e x ­
tr e m e  im p o r ta n c e  o f  im p r e s s in g  u p o n  e v e r y  m e m b e r  o f  
th e  h u m a n  r a c e ,  w h ile  s t i l l  y o u n g , t h e  r e s p e c t  o f  h is  o w n  
b o d y  in  a ll  m a t te r s  r e la t in g  to  h e a lt h  a n d  t h e  r e g u la t io n  
o f  th e  d e s ir e s . F o r  su ch  e d u c a t io n  y o u t h  is  th e  p r o p e r  t im e , 
b e f o r e  e v i l  h a b it s  h a v e  c o r r u p t e d  th e  m in d  a n d  w e a k e n e d  
th e  b o d y .

N e x t ,  as  r e g a r d s  m a n  in  r e la t io n  t o  h is  S u r r o u n d in g s , 
th e r e  a re  m a n y  th in g s  in c lu d e d  u n d e r  th e  la t te r  te rm , su ch  
a s  th e  A i r  h e  b r e a th e s , th e  W a t e r  h e  d r in k s , th e  F o o d t  h e  
e a ts , th e  C lo t h in g t  h e  w e a r s , th e  D w e l l in g  h e  in h a b it s , th e  

• S o i l  h e  d w e l ls  u p o n , th e  C lim a te  h e  l iv e s  in , th e  D is p o s a l  o f  
th e  W a s t e  M a t t e r  h e  g iv e s  r is e  t o ,  e t c . ,  a n d  it  is  th e  a im  o f  
t h e  h y g ie n is t  to  e n su re  th a t  m e n  sh a ll h a v e  p u re  a ir , w a te r , 
f o o d  a n d  s o il , s u ita b le  c lo t h in g ,  d w e l l in g s  a n d  c l im a te  
(a s  fa r  as p o s s ib le ) ,  a n d  th a t  a ll w a s te  m a tte r  sh a ll b e  
s p e e d i ly  r e m o v e d  o r  r e n d e r e d  in o c c u o u s . “  B u t ,”  sa y  th e  
ig n o r a n t , “  w h y  ta lk  a b o u t  p u re  a ir , p u r e  w a te r , su ita b le  
c lo t h in g  a n d  so  o n  ? I s  n o t  a ll w a te r  p u r e , is  n o t  th e  a ir  th e  
sa m e  e v e r y w h e r e , is  n o t  o n e  s o r t  o f  c l o t h in g  as g o o d  as 
a n o th e r , w h a t  is  th e  h a r m  o f  a  l it t le  w a s te  m a tte r , as y o u  
c a l l  i t ”  ? T o  w h ic h  cp iestion s  th e  a n s w e r  m u st b e  “ N o  ! a ll 
w a te r  is  n o t  p u r e — fa r  f r o m  it — n e ith e r  is a ir  n e c e s s a r i ly  
p u r e , n o r  a ll c lo t h in g  s u ita b le , a n d  th e  w a ste  m a tte r  th a t  
y o u  w o u ld  a llo w  to  a c c u m u la te  a r o u n d  y o u r  d w e l l in g  is  th e  
w o r s t  o f  a ll, f o r  it  r e n d e r s  th e  a ir , th e  w a te r  a n d  th e  so il  
im p u r e , a n d  I  w il l  p r o v e  w h a t  I  s a y  b y  s h o w in g  y o u  h o w  
d is e a s e s  a r ise  a n d  s p r e a d , a n d  h o w  th e y  m a y  b e  p r e v e n t e d .”

* If a man is to be called ‘ Sanitary Engineer’ or 1 Sanitary Officer’, be 
sbonld be one in deed and in fact. Tbe idea that any engineer will make 
a competent Sanitary Engineer, and any medical officer a trained and 
earnest Sanitary Officer, let alone ft specialist in hygiene, is still far too 
prevalent, and is a most costly and far-reaching error, v. also, Trans, 
vuth Internal San. Sci. Cong., Vol. XL, p. 160,/. nolc.

f  Conveniently considered under Individual Hygiene, as they vary so 
jnuch according to custom, climate, nationality, religion, etc.



S c u r v y  u s e d  t o  b e  a  m o s t  d e a d ly  d is e a s e . I t s  ca u se  

"was n o t  k n o w n  a u d  t h e r e fo r e  it c o u ld  n o t  b e  p r e v e n te d .

N o w  w e  k n o w  th a t  i t  is  d u e  to  h a r d s h ip , e x p o s u r e , e t c .,  in  

c o n ju n c t io n  w ith  a  d e fe c t iv e  d ie ta r y . I t  c a n  th e r e fo r e  b e  

p r e v e n t e d ,  a n d  th is  p r e v e n t io n  is  b r o u g h t  a b o u t ,-c h ie f ly  b y  
th e  p r o v is io n  o f  s u ita b le  f o o d .  A g a in ,  g u in e a -w o r m  w a s , 
a n d  is, s till p r e v a le n t  in  m a n y  p a r ts  o f  th is  c o u n tr y . F o r  a 
l o n g  t im e  n o  o n e  k n e w  h o w  o r  w h e r e  t h e  m in ia tu re  fo r m  
o f  th e  p a r a s ite  g a in e d  a d m is s io n  t o  th e  h u m a n  b o d y .  N o w  
it  is  k n o w n  to  d o  so  b y  m e a n s  o f  im p u r e  w a te r  th a t  is  
d r u n k . I t  ca n , t h e r e fo r e , b e  p r e v e n te d  b y  th e  u se  o f  p u r e  
w a te r . Y e t  a g a in , w o r k e r s  in  m a tc h  fa c to r ie s  f o r m e r ly  
s u ffe r e d  t e r r ib ly  fr o m  d is e a s e  o f  th e  ja w  b o n e s . T h is  w a s  
fo u n d  to  b e  d u e  t o  th e  a c t io n  o f  th e  p h o s p h o r u s  u s e d  in  
m a k in g  th e  m a tc h e s , u p o n  te e th  w h ic h  hg.d b e g u n  to  d e c a y .
I t  ca n , th e r e fo r e , b e  p r e v e n t e d  b y  ta k in g  c a r e  th a t  th e  
a ir  is  n o t  r e n d e r e d  im p u r e  b y  th e  fu m e s  o f  th e  p h o s p h o r u s , 
a n d  th is  is  d o n e  b y  u s in g  a n o th e r  fo r m , th e  s o -c a l le d  r e d  
o r  a m o rp h o u s  p h o s p h o r u s , w h ic h  d o e s  n o t  g iv e  o f f  a n y  in ­
ju r io u s  p r o d u c t s .

G r a n te d  th e n  th a t  a  m an  is  c le a n ly  a n d  te m p e ra te , th a t  
h is  fo o d ,  c lo t h in g ,  e t c .,  a re  su ffic ie n t  a u d  s u ita b le , th a t  h e  
ta k e s  t r o u b le  to  e n su re  th e  p u r ity  o f  th e  w a te r  h e  d r in k s  
a u d  o f  th e  a ir  h e  b re a th e s  in  h is  o w n  h o u s e ; is  h e  p r o p e r ly  
s a fe -g u a r d e d  a t  a ll  p o in ts  ? B y  n o  m ea n s , a n d  f o r  th is  
r e a s o n , th a t  lie  m a y  f in d  it  im p o s s ib le  to  p r e v e n t  h is  
e x p o s u r e  t o  th e  r isk  o f  a c c id e n t  o r  d ise a s e  fr o m  th e  ig n o r ­
a n c e , ca re le s s n e s s  o r  g r e e d  o f  o th e r s . B u t  w h a t  r e m e d y  
1S i t  p o s s ib le  to  a p p ly  a n d  w h o  is  t o  a p p ly  it , f o r  it  is 
e v id e n t  th a t  o n e  m a n  b y  h im s e lf  w o u ld  b e  q u ite  u n a b le  
t o  a v o id  o r  r e m o v e  a ll  s o u r c e s  o f  d a n g e r  ? I n  a  r u d im e n t ­
a r y  s ta g e  o f  c iv i l is a t io n , a  m a n ’ s h e a lth , a n d  e v e n  h is  l i fe ,  
ls  110 ° u e ’ s c o n c e r n  b u t  h is  o w n  ; u n d e r  m o re  s e t t le d  c o n d i ­
t io n s  h e  is  p r o te c te d  f r o m  b o d i ly  v io l e n c e ;  w h ils t  o n ly  
a m o n g s t  th e  r e a l ly  c iv i l is e d  n a tion s  is  it  h e ld  t o  b e  th e  d u ty  
° f  th e  S ta te  to  s te p  in  b e tw e e n  its  s u b je c t s  a n d  th o s e  w h o  
in te n t io n a lly  o r  e v e n  u n in te n t io n a lly  m ig h t  in ju r e  th e ir
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h e a lth . O f  in s ta n c e s  w h e r e  s u c h  in t e r fe r e n c e  is  n e c e s s a ry  

th e r e  a re  m a n y  w h ic h  w ill  o c c u r  t o  a n y  t h o u g h t fu l  p e r s o n .

T h e  d a u g e r  o f  p h o s p h o r u s  p o is o n in g  h a v e  a lr e a d y  b e e n  

a l lu d e d  to . H e r e  i t  w a s  fo u n d  n e c e s s a r y  f o r  th e  a u th o r it ie s  . 
to  in te r v e n e  b e t w e e n  e m p lo y e r  a n d  th e  e m p lo y e d , a n d  
o r d e r  th a t  th e  a m o r p h o u s  fo r m  o f  p h o s p h o r u s  s h o u ld  
a lw a y s  b e  u s e d  iu  m a tc h  m a k in g ,  A n d  so  w ith  v e r y  m a n y  
in ju r io u s  t r a d e s , s p e c ia l  la w s , r e g u la t in g  th e  a g e , h o u rs  o f  
w o ik ,  m e a n s  o f  p r o t e c t io n ,  e t c . ,  o f  th e  w o r k e r s , h a v e  b e e n  
p a s s e d , o n e  o f  th e  m o s t  n o t e w o r t h y  b e in g  th e  E m p lo y e r s ’ 
L ia b i l i t y  A c t  o f  E n g la n d , b y  w h ic h  a  w o r k m a n  k i l le d  o r  
in ju r e d  t h r o u g h  d e fe c t iv e  p r o v is io n  f o r  h is  s a fe ty , o r  h is  
h e ir s , c a n  o b ta in  p e c u n ia r y  c o m p e n s a t io n  f o r  th e  in ju r y  
f r o m  th e  e m p lo y e r , i f  i t  b e  s h o w n  th a t  th e  f o r m e r  d id  n o t  
c o n t r ib u t e  t o  th e  a c c id e n t  b y  h is  o w n  n e g l ig e n c e .  I t  m u st 
n o t  b e  im a g in e d , h o w e v e r ,  th a t  th e  p e r s o n s  f o r  w h o se  
b e n e fit  th e  S ta te  h a s  fr a m e d  th e  la w s  a re  a lw a y s  r e a d y  to  
a p p r e c ia t e  th e m  o r  e v e n  to  c o n fo r m  to  th e  c o n d it io n s  im ­
p o s e d  ; on  th e  co n tra ry *  t h r o u g h  ig n o r a n c e  o r  a  fa ls e  id e a  
o f  th e  l ib e r t y  o f  th e  s u b je c t ,  t h e y  w i l l  f r e q u e n t ly  g o  o u t  o f  
t h e ir  w a y  to  n u l l i fy  th e  p r o t e c t io n  o f fe r e d  th e m . T h e r e ­
fo r e  it  is  th a t  e a r ly  e d u c a t io n  iu  th e  e le m e n ta r y  la w s  o f  
p h y s io l o g y  a n d  h y g ie n e  is  o f  s u c h  e x t r e m e  im p o r ta n c e , as 
e n a b l in g  t h o s e  ta u g h t  t o  u n d e r s t a n d  a n d  v a lu e  th e  r e s t r ic ­
t io n s  p la c e d  u p o n  th e  c u p id i t y  o f  e m p lo y e r s  o r  u p o n  th e  
l i c e n c e  o f  th e  ig n o r a n t  o r  d e p r a v e d .

H
O u t o f  th e s e  th r e e  im p o r ta n t  r e la t io n s h ip s  o f  m a n ,__ t o

s e l f ,  to  h is  s u r r o u n d in g s , a n d  to  h is  fe l lo w m e n — h a s s lo w ly  
a n d  b y  d e g r e e s  g r o w n  t h e  m o d e r n  s c ie n c e  o f  H y g ie n e .
O f  its  s u p r e m e  im p o r ta n c e  th e r e  is  n o  q u e s t io n , a n d  th e  
s ta te sm a n  o r  e c o n o m is t  w h o  fa i ls  t o  r e c o g n is e  th is  h a s  n o  

ju s t  c la im  to  b e  c o n s id e r e d  e i t h e r  fa r -s ig h t e d  o r  e n l ig h t e n ­
e d . P r o m in e n t  as is  th e  p o s it io n  n o w  o c c u p ie d  b y  th is  

q u e s t io n  o f  th e  P u b l ic  H e a l t h  in  a ll c iv i l is e d  c o u n tr ie s ,  it  
m a y  b e  s a fe ly  p r o p h e s ie d  th a t  i t  w il l  y e a r  b y  y e a r  r e c e iv e  
s t il l  g r e a t e r  a d v a n c e m e n t , t i l l  b y  g e n e r a l  c o n s e n t  i t  is  
a c k n o w le d g e d = /S n h (6 -  Po p u li Suprem a Lex,
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I t  re m a in s , how evei* , t o  e x a m in e  a  l it t le  c lo se ly  in to  
t lie  ca u se s  o f  th e  o b s t r u c t io n , a c t iv e  o r  p a s s iv e , w ith  w h ic h  
s a n ita ry  r e fo r m e r s  o f  a ll n a t io n s  h a v e  b e e n  o p p o s e d . S u ch  
o b s t r u c t io n  w ill  b e  fo u u d  to  b e  d u e  to  o n e  o f  th e  fo l lo w in g ,  
viz., S im p le  I g n o r a n c e ,  R e l ig io u s  S u p e r s t it io n , In d o le n c e  
(B o d ily  a p a th y ) ,  F a ta lis m  (S p ir itu a l a p a th y ) ,  P e c u n ia r y  
C o n s id e ra t io n s , o r  S c ie n t i f ic  O b je c t io n s  (s o -c a l le d ) .

U n d e r  th e  h e a d in g  o f  S im p le  I g n o r a n c e  c o m e  tw o  g r e a t  
c la sse s  o f  o p p o n e n ts  t o  th e  p r o g r e s s  o f  h y g ie n e .  I n  b o th

E d e fe c t iv e  e d u c a t io n  is  a t  th e  r o o t  o f  th e  m a tte r , b u t  w ith  
th e  on e  c la ss , w h ic h  in c lu d e s  th e  m a jo r it y  o f  th e  u n le a r n ­
e d , th e  o p p o s it io n  is  th e  r e s u lt  o f  s in c e r e  ig n o r a n c e  o f  a ll 
m a tte rs  in  g e n e r a l  s a v e  th o s e  r e la t in g  to  th e  b a r e  n e c e s ­
s it ie s  o f  d a i ly  e x is te n c e . F o r  th e se  th e  g r e a te s t  p a t ie n c e ' 
a n d  c o n s id e r a t io n  m u st  b e  sh o w n , th e  re a so n s  f o r  a n y  s a n i­
ta r y  m e a su re  e x p la in e d  in  c le a r  a n d  e a s i ly -u n d e r s to o d  te rm s 
a u d , a b o v e  a ll ,  th e y  m u st  n o t  b e  fr ig h t e n e d  o r  c o e r c e d ,  
sa v e  o n ly , p e r h a p s , w h e n  th e  m a tte r  is  e x t r e m e ly  u r g e n t  
a n d  o f  n a t io n a l im p o r ta n c e . T h e  s e c o n d  a n d  sm a lle r , b u t

P in f in ite ly  m o re  h a r m fu l, c la s s  is  c o m p o s e d  o f  p e r s o n s *  w h o  
h a v e  r e c e iv e d  an  e d u c a t io n  c o m p le te  iu  m a n y  d ir e c t io n s , b u t  
s e r io u s ly  d e fe c t iv e  in  o n e  im p o r ta n t  p o in t — th e  t r a in in g  
o f  th e  m in d  to  th e  a c c u r a te  a n d  l o g i c a f  m e th o d s  o f  t h o u g h t  
w h ic h  a lo n e , s a v e  in  ra re  in s ta n c e s , r e s u lt  f r o m  a s c ie n t if ic  
e d u c a t io n . A m o n g s t  th is  c la s s  m u st  b e  in c lu d e d  m a n y  
e m in e n t  p e rs o n s  in  n e a r ly  e v e r y  p r o fe s s io n  a n d  o c c u p a t io n  

10 n e v e r , u n fo r tu n a te ly , a c c u s to m e d  th e m se lv e s  to  
see  h o w  sm a ll a p la c e  th e y  o c c u p y  iu th e  s c h e m e  o f  th e  
in iv e is e ,  n o r  h a v e  b e e n  sh e w n  h o w  in fin ite ly  v a lu e le ss  a re  

*eii s o -c a l le d  ‘ o p in io n s ’ , c o m p a r e d  w it h  t lie  le sso n s  d a ily  
sp ie a d  b e fo r e  th e m  b y  th e  w o r k in g s  o f  n a tu re , b u t  w h ic h  
n*6 h 'd d e n  fr o m  th e ir  lim ite d  a n d  p a rt ia l m en ta l v is io n .

l^y r e c e iv e  m e n t io n  h e re  s im p ly  b e ca u se  o f  th e  fa c t  th a t  
ow in g  p a r t ly  to  th e ir  s o c ia l  p o s it io n  o r  d is t in c t io n  in a  p a r t i ­
a l1 ax p r o fe s s io n , a n d  p a r t ly  to  th e  p e r s is te n cy  w ith  w h ich  

a d v o c a te  th e ir  o w n  p e c u lia r  c r a z e  o r  su p e rs tit io n ,

Most numerous iu Great Britain, but not unknown in India.
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t h e y  a r e  a b le  t o  c o m m a n d  an  a m o u n t  o f  p u b l ic  a t te n t io n  
e n t ir e ly  in co m m e n s u ra te  w ith  th e ir  re a l im p o r ta n c e , a n d  
m a y  th e r e b y  d e la y  o r  h in d e r  v a lu a b le  a n d  m u c h -n e e d e d  
r e fo r m s . W it h  su ch  p e rs o n s  a rg u m e n ts  a n d  d e m o n s tr a ­
t io n s  a re  a lik e  fru it le s s , a n d  th e  o n ly  c o n s o la t io n  d e r iv a b le  
is  th e  r e m e m b r a n c e  o f  th e  f a c t  th a t  th e  g r a d u a l  sp re a d  o f  
s c ie n t if ic  k n o w le d g e  a m o n g s t  a ll c la sse s  is  s te a d ily  le s s e n ­
in g  th e ir  n u m b e rs , a u d  m a y  e v e n  a t s o m e  fu tu r e  d a te  le a d  
t o  th e ir  c o m p le te  e x te r m in a t io n .

T o  th e  o p p o s it io n  r e s u lt in g  fr o m  R e l ig io u s  B e l ie f ,  o r  
S u p e r s t it io n , a llu s ion  h a s  a lre a d y  b e e n  m a d e , a n d  it  has 
b e e n  sh e w n  w h y  it  is  th a t  th e  p r ie s th o o d  o f  so  m a n y  n a tio n s  
is je a lo u s  o f  a s c ie n c e  w h ic h  d e c la r e s  th a t  d ise a se  is  m o s t  
f r e q u e n t ly  th e  n a tu ra l c o n s e q u e n c e  o f  m a n ’ s im p r u d e n c e  
o r  la z in e ss , a n d  is  o n ly  r ig h t ly  c a l le d  a  ‘  d iv in e  v is i t a t io n ’ 
in  th a t  l im ite d  se n se . O f  p a r t ic u la r  r e l ig io u s  cu sto m s  it 
is  u n n e c e s s a r y  t o  s p e a k  h e re , s a v e  t o  e m p h a s ise  th e  fa c t  
th a t  m a n y  a re  e s s e n t ia lly  in sa n ita ry . A t  a n y  p la c e  p o s ­
s e s s in g  a re p u ta t io n  o f  b e in g  p a r t ic u la r ly  saCred a n d  w h e re , 
a c c o r d in g l } - ,  e n o rm o u s  c r o w d s  o f  d e v o te e s  a ss e m b le  p e r ­
io d ic a lly ,  it  is  th e  p r im a ry  d u ty  o f  th o se  w h o  r e c e iv e  th e  
r e v e n u e s  th e r e fr o m  a c c r u in g  to  d e v o te  a  su ffic ien t  p o r t io n  
o f  th e  la t te r  f o r  th e  e ffic ie n t  sa n ita tio n  o f  th e  sp o t , a n d  
th a t  n o t  b y  fe e b le  a n d  sp a sm o d ic  a ttem p ts  a fte r  th e  a p p e a r ­
a n ce  o f  d ise a se , b u t  b y  c a r e fu l  a n d  th o r o u g h  p re p a ra t io n  
fa r  a ll e m e r g e n c ie s  b e fo r e h a n d . I f ,  a fte r  p r o p e r  w a rn in g , 
n o  a tte n t io n  is p a id  to  th is  m a tte r  lo c a lly , it  is  th e  b o u n d e u  
d u t y  o f  th e  a u th o r it ie s , w ith  a v ie w  to  th e  w e lfa r e  o f  th e  
p o p u la t io n  g e n e r a lly , to  p r o h ib it  th e  h o ld in g  o f  th e  r e li­
g io u s  fe s t iv a l 'o r  c e r e m o n y  till th e ir  o rd e rs  h a v e  b e e n  c o m ­
p lie d  w ith . I n  th is  r e s p e c t  c o n s id e ra b le  im p ro v e m e n t  has 
ta k e n  p la ce  o f  la te  y e a rs  in  th is  co u n try , b u t  a  g r e a t  d ea l 
rem a iu s  to  b e  d o n e .*

* At the present time the want of sanitary precautions and supervision 
in connection with the annual Iiadj to Mecca is a disgrace to nil con­
cerned, and it is to bo honed that enlightened Muhammadans will insist 
on a complete reform in tlflb matter and thus remove an evil which 
directly causes the death of many thousands of pilgrims, aud is a standing 
menace to the health of the nations. It is reported that the Sultan has
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O f p a ss iv e  o b s tr u c t io n , th e  re su lt  o f  I n d o le n c e  o r  F a t a l ­
ism , it  m u st b e  c o n fe s s e d  th a t  w h ils t  in  a ll co u n tr ie s  it  is 
a n  im p o r ta n t  b a r  to  sa n ita ry  p r o g r e s s  it  is  p r e -e m in e n t ly  so 
in  th e  E a st. T o  a  c e r ta in  e x te n t  th e  e x is te n c e  o f  ca ste  
d is t in c tio n s  m u st b e  h e ld  r e sp o n s ib le , f o r  u n d e r  th is  so c ia l 
c o d e , so  r ig id ly  e n fo r c e d  fo r  m a n y  g e n e ra t io n s , th e  lo w e r  
o r d e r s  a re  n o t  e n c o u r a g e d  to  r ise  n o r  to  im p r o v e  th e ir  
su rro u n d in g s , a n d  o c c u p y ' th e re fo re , a  p o s it io n  in  m a n y  
re sp e c ts  s im ila r  to  th e  s e r f  in  e a r ly  E n g la u d . T h e re  is n o  
d o u b t  th a t  it  is  d ifficu lt  f o r  a n y  on e  tra iu e d  in  th e  l ig h t  
a n d  le a rn in g  o f  w estern  s c ie n ce , a n d  a c cu s to m e d  to  th e  
g e n e ra l e d u ca tio n  a n d  in d e p e n d e n c e  o f  th e  m asses in  
B r ita in , to  u n d ersta n d  th e  m en ta l a tt itu d e  o f  th e  o r d in a r y  
u n e d u ca te d  n a tiv e  o f  In d ia  w h o  lo o k s  u p o n  all d ise a se  as 
h e  lo o k s  u p o n  th e  r a in fa ll— “ I t  m ay  o r  m a y  n o t  c o m e ;  i f  
it  is  g o in g  to  co m e  it  w ill c o m e , i f  n o t  it  w il l  n o t c o m e  : it  
is a ll a  m a tter  o f  fa te  an d  a m an  ca n n o t  a lte r  t h a t ! ”  Y e a r s ’  
o f  e x p e r ie n ce  h a v e  ta u g h t  h im  to  ta k e  som e  lit t le  tr o u b le  
in  h u sb a n d in g  th e  s u p p ly  o f  w a te r , e lse  h o w  w ill h e  g e t  
fo o d  ? B u t n o t  so  as r e g a r d s  the s im p lest p ro v is io n s  fo r  
w a rd in g  o ff  d isease . A n d  in d e e d  th e  b o d ily  c ircu m sta n ces  
o f  m a n y  m illion s  in  In d ia  are  so  s tra iten ed , a n d  th e ir  
su rro u n d in g s  so  u n h e a lth y  th ro u g h  m a la ria  a n d  o th e r  
d iseases, th at th e y  m ay b e  sa id  to  co n t in u a lly  d w e ll on  the 
b o rd e r la n d  b e tw e e n  life  a n d  d e a th , a n d  th u s a  fe e l in g  o f  
ca llou sn ess , fa ta l to  all s e lf -r e s p e c t  an d  s e lf-e n d e a v o u r , is 
p ro d u ce d . S a n ita tion  a m o n g st  th e  m illion s o f  In d ia  s c a t ­
te re d  th ro u g h o u t  th e  la n d  in  sm all v illa g e s  m ust f o r  y e a rs  
be co n fin e d  to  the s im p lest m e a s u r e s ; bu t fr o m  th ese  
s im p le  m easu res, if  ca rr ie d  ou t fr o m  a lo v e  o f  h u m an ity  
a n d  w ith  th e  p e rs is te n ce  ch a ra c te r is t ic  o f  th e  tru e  sa n ita ry  
p io n e e r , th ere  w ill a ssu red ly  resu lt a  g re a t  d ecrea se  in  the 
m orta lity  fr o m  p re v e n ta b le  d isea se  an d , w h a t is m ore  im ­
p ortan t, an im m ense im p ro v e m e n t in  th e  stam in a  an d  w e ll-

ordered the construction of an immense lodging; house cnpable of accom­
modating some 6,000 people, and if so, the hitter is likely to afford an 
admirable centre of development for an epidemic, v., also, discussion and 
table8, Trans, vntli Sun. Soi. Cong., Vol. XI., p. 39, and I3.M.J., 4th Nov.
J-tfvQ., p. 1018, and references therein given.
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b e in g  o f  th e  p e o p le . T h e  q u e stio n  o f  v i l la g e  sa n ita t io n  h a s  
r e c e iv e d  a  c o n s id e r a b le  a m o u n t o f  a t te n t io n  la te ly  fr o m  
e m in e n t  c iv ilia n s , m e d ic a l  o ffice rs  a n d  o th e rs , as a lso  a t th e  
la te  In te r n a t io n a l C o n g re ss  on  S a n ita ry  S c ie n c e  (1 8 9 1 ) ;  a n d  
t h o u g h  it  is u n d e n ia b ly  d ifficu lt  o f  so lu t io n , c h ie fly  b e c a u s e  
o f  th e  a p a th y  o f  th e  p e o p le  th e m se lv e s , a n d  b e c a u s e  o f  th e  
im m e n s ity  o f  th e  p r o b le m  as c o m p a r e d  w ith  th e  w a y s  a n d  
m e a n s  a v a ila b le , it  w ill  c e r ta in ly  p ress  i t s e l f  m o r e , a n d  
m o ie  u p o n  th e  a tte n t io n  o f  th o s e  in  a u th o r ity , t ill  som e  
o n e  is  fo u n d  a b le  a n d  w ill in g  to  d e v o te  th e  t im e , e x p e r i ­
e n ce , a n d  a b i l it y — p o s s ib ly  g e n iu s — th a t  it  d e m a n d s  fo r  its 
p r o p e r  se tt le m e n t.

.A. f ie q u e n t  ca u se  o f  d e la y  in  th e  p r o g r e s s  o f  h y g ie n e , a n d  
a  p o w e r fu l  w e a p o n  in  th e  h a n d s * o f  its  o p p o n e n ts , w h en  
u se d  w ith  sk ill ,  is  th e  q u e s t io n  o f  th e  P e c u n ia r y  C o n s id e r ­
a tion s  in v o lv e d . O u ra re  o c c a s io n s , in d e e d , th e  cry  th u s  
r a is e d  m a y  u lt im a te ly  p r o v e  to  b e  a  b le s s in g  in  d is g u is e  
in a sm u ch  as a  s ch e m e  c o n ta in in g  in  it s e l f  th e  g e rm s  o f  g o o d ,  
b u t  c r u d e ly  a n d  e x p e n s iv e ly  p la n n e d , m a y , p e r fo r c e , b e  
d e la y e d ^ fo r  r e v is io n  a n d  im p r o v e m e n t ;  in  a d d it io n  to  
w h ic h , th e  m o n e y  th u s  s a v e d  ca n  b e  p r o f ita b ly  a p p lie d  
e lse w h e re . T h is , h o w e v e r , is  an  u n u su a l s ta te  o f  m a tte rs , 
a n d  it  is  m u ch  c o m m o n e r  to  f in d  th a t  a n  im p o r ta n t  r e fo rm  
o r  w o r k  is  h in d e r e d  a n d  o b s tr u c te d  in  e v e r y  p o s s ib le  
m a n n er  u n d e r  th e  g u is e  o f  ‘  u n d u e  e x p e n s e /  u n til f in a lly , 
w h e n  th e  c o n d it io n  o f  th in g s  is  a lm o st  h o p e le ss ly  b a d , a 
m o s t  e la b o ra te  a n d  c o s t ly  r e m e d y  is sa n c t io n e d , th e  
e x p e n s e  a n d  b en e fits  o f  w h ich  are  in  in v erse  ra tio  to  w h a t 
th e y  w o u ld  h a v e  b e e n  h a d  p erm iss ion  b een  at o n ce  a c c o r d ­
e d  to  th e  o r ig in a l  p ro p o sa l. In  som e ca ses  th e  c r y  o f  
‘ e x p e n s e 5 is ra ise d  fr o m  p e r fe c t ly  s in ce re  a n d  h o n o ra b le  
m o tiv e s , a n d  is  s im p ly  th e  re su lt  o f  th e  o ffic ia l c o n c e r n e d  
n o t  h a v in g  fu l ly  g r a s p e d  th e  fa c t  th a t in  a s e tt le d  co u n tr y , 
w h e re  th e re  is  no im m e d ia te  d a n g e r  to  l ife  fr o m  a ctu a l 
v io le n c e , the public health is not of great, but— of supreme 
importance, and should always take precedence in  the esti­
mates of expenditure. As  sa id  b e fo r e , n o  on e  w h o  has n o t  
g r a s p e d  th is  fa c t  fu l ly  a n d  c le a r ly  can  c la im  to  ta k e  f r o n t
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r a n k  as an  a d m in is tr a to r . A u d  n o t  o n ly  so , b u t  h e  m u s t  
g iv e  p r a c t ic a l  e v id e n c e  th a t  h e  h a s  c o n v in c e d  h im s e lf  o f  th e  
a b s o lu te  t r u th  a u d  a c c u r a c y  o f  th e  a lr e a d y -q u o t e d  c la s s ic  
s ta te m e n t  o f  E d m u n d  P a r k e s — th e  r e s u lt  o f  y e a r s  o f  c a r e fu l  
w o r k , o b s e r v a t io n , a n d  u n r iv a l le d  e x p e r ie n c e — th a t  “  I t  has 
been proved over and over again that nothing is so costly in  a ll 
ways as disease, and that nothing is so remunerative as the 
outlay ivhich augments health, and in  doing so augments the 
amount and value of the work done.”  W o u ld  th a t  th e s e  tw o  
s e n te n c e s , e m b o d y in g  b o t h  th e  f in a n c ia l  a n d  th e  m o r a l o r  
h u m a n e  a s p e c t  o f  th e  q u e s t io n , w e r e  w r it t e n  in  le t te r s  o f  
g o ld  in  e v e r y  C o u n c il  c h a m b e r , M u n ic ip a l  o ff ice  a n d  B o a r d  
r o o m  th r o u g h o u t  In d ia . I t  is  n o t  th a t  th e r e  h a v e  n o t  b e e n , 
a n d  a re  n o t , m e n  w h o  fu l ly  c o m p r e h e n d  th e  u n v a r y in g  tr u th  
a n d  a p p lic a t io n  o f  th e s e  p r in c ip le s ,  f o r  th e r e  h a v e .b e e n , a n d  
a re , m a n y  s u c h  w h o  h a v e  jm o c la im e d  th e s e  tru th s  in  se a ­
s o n  a n d  o u t  o f  sea son  ; b u t  t o o  o f t e n , a la s , th e y  h a v e  b e e n  
as v o ic e s  c r y i n g  u n h e e d e d  in  th e  m a r k e t -p la c e  o r  h a v e  
b e e n  r e g a r d e d  as w o r t h y  b u t  q u ite  u n p r a c t ic a l  e n th u s ia s ts .
L e t  a n y  in t e l l ig e n t  a n d  w e ll  e d u c a te d  m a n  c o n s id e r  c a r e ­
fu l ly  th e  r e la t iv e  c o s t  o f  e ff ic ie n t  s a n ita r y  m e a su re s  a n d  
p r e c a u t io n s , a u d  o f  th e  a w fu l s ic k n e s s  a u d  w id e -s p r e a d  
m is e r y  r e s u lt in g  fr o m  th e  w a n t  o f  th e  sa m e  ; le t  h im  r e a d  
th e  a c c o u n ts  o f  th e  v a r io u s  c a m p a ig n s  a n d  e x p e d it io n s  o f  
th e  B r it is h *  a n d  o th e r  a rm ies  ; o f  th e  e n o rm o u s  in v a l id in g  
a n d  m o r ta lity  in  fo r m e r  d a y s  f r o m  p u lm o n a r y  t u b e r c u lo s is  
in  th e  a rm y  a n d  n a v y ; o f  th e  d ise a s e s  d u e  t o  u n h e a lth y  
t r a d e s  a n d  o c c u p a t i o n s ; o f  th e  c o s t  o f  e p id e m ic s  o f  c l io le i ’a, 
s m a ll -p o x , e t c .,  in  E u r o p e a n  t o w n s ; a u d  h a v in g  d o n e  so  
le t  h im  h o n e s t ly  c o n fe s s  th a t  th e  b a d  e ffe c ts  th u s  p r o d u c e d , 
b o th  m o ra lly  a u d  p h y s ic a l ly ,  a n d  th e  a c tu a l p e c u n ia r y  lo ss  
th u s  r e s u lt in g , a re  in f in ite ly  g r e a te r  th a n  t h e y  w o u ld  h a v e  
b e e u  h a d  th o se  in  a u th o r ity  b e e n  a  l it t le  le ss  ( p e n n y  w ise  
a n d  p o u n d  fo o l is h . ’

S u c h  a  m is ta k e n  p o l i c y  is b a d  e n o u g h , b u t  th e re  is  a  w o rse
- *---- -

* Not omitting a comparison of the mortality and invaliding of recent 
expeditions, where the Sanitary and Medical precautions have beeu efficient 
or the reverse.
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f o i m  o f  o b s tr u c t io n , a n d  tlia t  is w h e r e , u n d e r  a n  e x c u s e  
o f  e x c e s s iv e  sa n ita ry  e x p e n d itu r e  o r  a  p le a  o f  g r e a te r  

e m e r g e n c y ,  lo c a l  b o d ie s  are  e n a b le d  s u c c e s s fu lly  to  b lo c k  
a ll im p o r ta n t  p r o p o s a ls  f o r  h y g ie n ic  im p ro v e m e n ts , in  
fa v o u r  o f  th e  e x e c u t io n  o f  o th e r  w o r k s  w h ic h  w ill  r e d o u n d  
m o re  e v id e n t ly  to th e  fa m e  o f  th e  p r o p o s e r s  or , p o s s ib ly , le a d  
to  th e  m o re  s o lid  a d v a n ta g e s  re s u lt in g  fr o m  th e  b e s to w a l 

. a n d  r e c e ip t  o f  c o n tra c ts . M o re  th a n  th is , th e  q u e stio n  
o f  s e l f - in te r e s t  a t  o n c e  a rises , a n d  a la n d lo r d  w h o  ow n s  
h a l f  a s tre e t  o f  d a m p  a n d  d e fe c t iv e  h ou ses , a  ta n n e r  w h o se  

w e a lth  is  r e p r e s e n te d  b y  h ea p s  o f  n o iso m e  a n d  fo u l-s m e llin g  
h id e s , o r  a  p e rso n  w h o  co n s id e rs  h is  fr o n t  v e ra n d a h  th e  
p r o p e r  p la c e  f o r  k e e p in g  h is  c o w s  a n d  p o n ie s , are  n o t  lik e ly  
to  b e  e n th u s ia s tic  w ith  r e g a r d  to  b y e - la w s  a n d  re g u la t io n s  
fra m e d  w ith  th e  d ir e c t  o b je c t  o f  in te r fe r in g  w ith  th e ir  fr e e  
l ic e n s e  iu s p r e a d in g  d ir t  a n d  d isea se . S u c h  ca ses  o c c u r r e d , 
an d  d o  o c c u r , o n ly  to o  fr e e ly  in  a ll c o u n tr ie s , a n d  co n s t itu te  
a  fo r m  o f  o b s tr u c t io n  to  c o u n te r a c t  w h ic h  re q u ire s  th e  
s t r o n g e s t  d e te rm in a tio n  a n d  m o s t  fe a r le s s  c o u r a g e  o f  a ll 
c o n c e r n e d  in sa n ita ry  a d m in is tra tio n . I t  is f o r  th is  rea son  
th a t  it  lias  b e e n  fo u n d  n e ce ssa ry  in  E n g la n d , a fte r  m a n y  
y e a r s  o f  tr ia l o f  d if fe re n t  p la n s , to  m a k e  th e  lo ca l sa n ita ry  
a u th o r it ie s  as in d e p e n d e n t  as p o s s ib le , a n d  to  en su re  th a t  
th e  m e d ica l o ffice r  o f  h ea lth , th e  sa n ita ry  in s p e c to rs , an d  
o th e r  o ffic ia ls  sh a ll n o t  b e  o b s tru c te d  in  th e ir  d u ty  b y  fe a r  
o r  fa v o u r  o f  a n y  m an .

H ie  o n ly  o b je c t io n s  to  h y g ie n e  h a v in g  a n y  p re ten s ion  
to  th e  a ttr ib u te  S c ie n tific  a re , first, th e  a sse rtio n  th a t  b y  
r e n d e r in g  th e  co n d it io n s  o f  life  m ore  h e a lth y , th e  d isea sed  
o r  d e fo r m e d  w h o  w o u ld  o th erw ise  p er ish  are  k e p t  a liv e , to  
th e  d e tr im e n t  o f  th e  fu tu re  ra ce , a n d  se co n d , th a t as a 
resu lt  o f  th e  le ssen ed  d e a th -ra te  an  e x ce s s iv e  d e g r e e  o f  
o v e r -p o p u la t io n , a n d  th e  m ise ry  re su lt in g  th e re fro m , are  
b r o u g h t  a b ou t. T h e  first o f  th ese  w as w e ll d iscu ssed  b y  
th e  la te  S u r g e o n -M a jo r  M c N a lly , in  th e  in tro d u c t io n  to  
h is  h a n d -b o o k , a n d  th e  fa lsen ess  o f  th e  p ro p o s it io n  iu - 
V o lved  so c le a r ly  sh ow n  th e re in  th a t n o  a p o lo g y  is  req u ired
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f o r  r e p r o d u c in g  th e  p a s s a g e  h e re . “  A  p a r t ia l  a p p lic a t io n  
o f  D a r w in ia n  p r in c ip le s  h a s  led- to  th e  c o u c lu s io n *  th a t  
s a n ita t io n  in te r fe r e s  w ith  n a tu ra l Jaw , a n d  th a t  d e g r a d a ­
t io n  o f  th e  h u m a n  ra ce  m u st h e  th e  re s u lt  o f  a  su sp e n s io n  
o r  a b r o g a t io n  o f  d isea se  as a  ca u se  o f  n a tu ra l s e le c t io n  a n d  
th e  s u r v iv a l  o f  th e  A ttest. I t  m ay  b e  p o in te d  o u t  th a t  th is  
o b je c t io n  w o u ld  a p p ly  to  c u r a t iv e  m o re  a p t ly  th a n  to  p r e ­
v e n t iv e  m e d ic in e . I t s  c o n fu ta t io n , h o w e v e r , m u st r e s t
u p o n  e v o lu t io n a r y  p r in c ip le s . T h e  fa c t  is  c e r ta in  th a t
in s a n ita ry  c o n d it io n s  a f fe c t  n o t  o n ly  th e  w e a k ly , w h o m  
th e y  k il l ,  b u t  th e  s t r o n g , w h o m  th e y  d e b il ita te , a n d , in  
th is  w a y , th e y  te n d  to  p r o d u c e  a  d e p r a v e d  r a c e ; w h e re a s  
im p r o v e m e n t  in  s a n ita ry  c o n d it io n s , a c c o r d in g  t o  th e  d o c ­
tr in e s  o f  th e  in flu e n ce  o f  e n v ir o n m e n t  a n d  im p r o v e m e n t  
u u d e r  im p r o v in g  co n d it io n s , m u st t e n d  to  im p r o v e  th e  
ra ce . I t  m ig h t  b e  c o n d u c iv e  to  im p r o v e m e n t— u n le ss  th e  
r a c e  w e re  to ta lly  w ip e d  o u t  b y  th e  p r o c e s s — i f  in d iv id u a ls  
a tta ck e d  b y  d isea ses  w h ic h  p e rm a n e n t ly  e n fe e b le d  th em  
w e r e  a ll to  d ie , a n d  th u s b e  p r e v e n te d  fr o m  p r o p a g a t in g  a 
f e e b le  o f f s p r in g ; b u t  it  is a  fa c t  th a t, f o r  e a ch  on e  w h o  d ie s , 
a  c o n s id e r a b le  n u m b e r  r e c o v e r  w ith  m o re  o r  less  d a m a g e d  
c o n s t i t u t io n s ; su ch  d isea ses  b e in g  u n c h e c k e d  m u st, th e r e ­
fo r e , n e c e s s a r ily  te n d  to  ca u se  d e g e n e r a t io n  o f  th e  ra ce .
O n  th e  o th e r  h a n d , th e  a im  a n d  e f fe c t  o f  sa n ita tion  is  to  
p r e v e n t  th e  e u fe e b le m e n t  o f  in d iv id u a ls  b y  d ise a se , a n d  
n o t  o n ly  to  a c t  th u s , in  a  n e g a t iv e  w a y , b y  p r e v e n t in g  
d e te r io ra t io n  o f  th e  ra c e , b u t  a lso  to  a c t  p o s it iv e ly  to w a rd s  
th e  im p ro v e m e n t  o f  th e  ra ce  b y  im p r o v in g  th e ir  s u rro u n d ­
in g s  a n d  th e ir  m o d e  o f  life . P r a c t ic a l  illu s tra tio n s  o f  th e  
tr u th  o f  th ese  d o c tr in e s  m a y  b e  o b s e r v e d  e v e r y w h e r e .
P e r s o n s  a n d  co m m u n itie s  w h o  l iv e  u n d e r  th e  b e s t  sa n ita ry  
co n d it io n s  a re  n o to r io u s ly  th e  m ost v ig o r o u s ; th o se  w h o  
l iv e  in  th e  c o u n try  a re  m ore  v ig o r o u s  th a n  o th e rs  o f  th e  
sam e ra ce  w h o  l iv e  in  to w n s  u n d e r  in fe r io r  sa n ita ry  c o n ­
d it io n s  ; th ose  w h o  l iv e  o n  h ig h  la n d s , w h e re  th e  s o il  is 
c o m p a r a t iv e ly  d ry  a n d  th e  a ir  a n d  w a te r  p u re , are  m ore

* A conclusion which has partly been supported by the great authority 
of Herbert Spencer.
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v ig o i ’ou s  th a n  th o s e  w b o  l iv e  o n  i l l -d r a in e d  lo w  la n d s  ; th e  
u n h e a lth y  l i f e ,  c o n d it io n s  o f  th e  in h a b ita n ts  o f  m a la r io u s  
t r a c t s  in  S o u th  C a n a ra  a n d  th e  W y n a a d  h a v e  p r o d u c e d  a  
P u u y> s tu n te d , s h o r t - l iv e d  a n d  d e g e n e r a te  r a c e , w h o  c o m ­
p a r e  u n fa v o r a b ly  in  e v e r y  w a y  w ith  th e  in h a b ita n ts  o f  
h e a lth ie r  lo c a lit ie s  in  th e  n e ig h b o u r h o o d . D r a in a g e  a u d  
im p r o v e d  v e n t ila t io n  h a v e  e n o r m o u s ly  r e d u c e d  th e  p r e ­
v a le n c e  o f  s c r o fu la  in  m a n y  p a r ts  o f  E n g la n d  t o  th e  
o b v io u s  b e n e fit  o f  th e  ra ce . P r o m  th ese  a n d  in n u m e ra b le  
o th e r  e x a m p le s  o f  th e  k in d  th e  c o n c lu s io n  is  in e v ita b le  
th a t  th e  a im  o f  th e  sa n ita ry  e v o lu t io n is t  s h o u ld  b e  n o t  to  
c le p ia v e  th e  ra ce  b y  a d a p t in g  i t  to  u n h e a lth y  s u r r o u n d in g s , 
b u t  to  e le v a te  it  b y  im p r o v in g  its  s u r r o u n d in g s .”

T h e  s e c o n d  a ss e r t io n  is  c e r ta in ly  d e s e r v in g  o f  fa r  m o re  
c a r e fu l  c o n s id e r a t io n  th a n  it  h a s  y e t  r e c e iv e d . I t  is  u n ­
d o u b t e d ly  a  fa c t  th a t  in  G r e a t  B r ita in , w h e r e  th e  b e n e fits  
o f  a p p lie d  h y g ie n e  h a v e  h a d  fu l le s t  p la y , th e  p o p u la t io n  is  
in c r e a s in g  b y  le a p s  a n d  b o u n d s , in  sp ite  o f  a d im in is h e d  
b ir th -r a te , a n d  a t th e  sam e tim e  is  te n d in g  m o re  a u d  m ore  
to  c o n c e n tr a te  it s e l f  in  th e  la r g e  to w n s . T h is  s u b je c t  h as 
b e e n  a lr e a d y  a llu d e d  to , a n d  in  o n e  sen se  is a  m a tte r  f o r  
c o n g ra tu la t io n  ; b u t  i t  is  e v id e n t  th a t  th e re  m u st b e  a  lim it 
so  fa r  as a n y  o n e  c o u n t r y  is  c o n c e r n e d , a n d  in  th e  ca se  o f  
G re a t  B r ita in  th a t  l im it  w ill  v e r y  so o n  b e  r e a c h e d *  T h e  
a c c o m p a n y in g  e x t r a c t f  w ill  s h o w  th a t  th is  is  n o t  a  fa n c ie d  
d a n g e r  lo o m in g  in  th e  d im  fu tu r e , b u t  is  o n e  w h ic h  e v e n  
n o w  h as a ssu m ed  n o  m ea n  p ro p o r t io n s .

“ L e t  th e  re a d e r  e n d e a v o u r  to  fo r m  a  m en ta l p ic tu r e  o f  
L o n d o n  m u lt ip lie d  b y  th re e . I f  th e  g ru e s o m e  s p e c ta c le  
th u s  c o n ju r e d  u p  d o e s  n o t  m a k e  h im  sh iv e r , h e  m u st b e  
e ith e r  v e r y  ca llo u s , o r  e lse  e n d o w e d  w ith  a n  e n v ia b le  
a m ou n t o f  o p t im is m .”

* A mass of interesting information on this and kindred matters of the 
most vital importance to the student of hygiene will be found in a Intel?, 
published work, Studies in Statistics, by Dr. G. B. Longstaff, which should 
be studied by everyone interested in the social ami economic problems of 
the day. v. also, Newsholme, np. cit.

f  From an instructive paper, entitled Overcrowding, by that eminent 
hygienist, Dr. Greene Pasha, v, Medical Magazine, Vo). I., p. 1U3G.
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T lie  fo l lo w in g  sh o r t  s ta te m e n t m a y  se rv e  as a  fo u n d ­
a tion  fo r  th e  re p re se n ta t io n  :—  ■

P o p u la t io n  o f  L o n d o n , 1892 = = 4 ,2 6 3 ,2 9 4 .

Wre e k ly  in crea se , 8 7 0  =  4 5 ,2 4 0  p e r  an n u m , o r  l -06  p e r  
cen t.

A n  in cre a se  o f  on e  p e r  ce n t , a lon e  w o u ld  in  100  y e a rs  
su ffice  to b r in g  u p  th e  to ta l to  1 1 ,5 3 1 ,3 2 8 .

A l lo w in g  lo r  th e  d e c im a l, b u t  ta k in g 1 n o  a c c o u n t  o f  
im m ig ra tio n , th e  L o n d o n  o f  ou r  g r a n d c h ild re n  
w ill in  r o u n d  n u m b ers  co n ta in  1 2 ,2 5 0 ,0 0 0  in ­
h a b ita n ts .

I t  m ust b e  b o rn e  iu  m in d  th a t th is fe a r fu l  a rra y  o f  fig u res  
re fe rs  to  th e  M e tro p o lis  so le ly . In  ru ra l E n g la n d , g e n e r a lly  
sp e a k in g , tk e~ d eath -ra te  is  lo w e r  a n d  -the b ir th -ra te  h ig h e r  
th a n  in  L o n d o n  ; b u t  su p p o s in g , f o r  th e  sak e  o f  illu s tra ­
t io n , th a t th e  m o v e m e n t  o f  p o p u la t io n  sh o u ld  b e  id e n tica l 
in  b o th  m e tro p o lita n  a n d  c o u n tr y  d is tr ic ts  d u r in g  th e  n ex t  
h u n d re d  y e a rs , o u r  d e sce n d a n ts  at th e  e n d  o f  th a t c o m r 
p a ra t iv e ly  sh ort p e r io d  w ill fin d  th em se lv es  s t r u g g lin g  fo r  
a ir a n d  fo o d  iu  th e  m id st  o f  a c o m p a c t  p h a la n x  o f  th e ir  
fe llo w -s u ffe re rs— all m ore  o r  less s ta rv in g — a m o u n tin g , fo r  
E n g la n d  a n d  W a le s , to  u p w a rd s  o f  e ig h ty  m illio n s .”

“  T h e  h o rro r  o f  th e  t ra g e d y  e m b o d ie d  in  th is  p ic tu re  is so  
g re a t  th a t fu rth e r  a m p lifica tion  c o u ld  s ca rce ly  a d d  to  it .
I n  o rd e r , h o w e v e r , th a t  th e  re a d e r  m a y  h a v e  n o  d o u b t  on  
th e  su b je c t , h is a tte n tio n  is d ir e c te d  to  a fe w  m ore  u n a ssa il­
a b le  fa c ts , w h ich  u n h a p p ily  o n ly  d e e p e n  tin ts  a lre a d y  f a r ,  
t o o  som b re . A c c o r d in g  to th e  C ensus o f  1881, the p o p u la -*  
tion  o f  E n g la n d  a u d  W a le s  w as 2 5 ,9 7 4 ,4 3 9 , o r  in  rou n d  
n u m b ers , tw e n ty -s ix  m illion s. In  1891 it h a d  r isen  to o v e r  
tw e n ty -n in e  m illion s , b e in g  an  in cre a se  at the ra te  o f  u p ­
w a rd s  o f  3 0 0 ,0 0 0  p e r  annum . T h is  rep resen ts  a p e r ce n ta g e  
o f  1-16 a g a in st th e  L o n d o n  ra te  o f  TOO. In s te a d  o f  e ig h ty  
m illion s, th e re fo re , th e  p op u la t ion  to  b e  d re a d e d  is re a lly  
n in e ty -o n e  m illion s .”

T h a t th is is a qu estion  u rg e n t ly  d e m a n d in g  th e  a tten tion

‘ Gô X
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o f  le g is la to r s  is  a  m a tte r  th a t  a d m its  o f  n o  q u e s t io n  *  O f  

its  u lt im a te  s o lu t io n  th e re  ca n  a ls o  b e  n o  d o u b t , b u t  b v  
w h a t  m e a n s , w h e th e r  t h r o u g h  c o n t in u e d  im m ig r a t io n  t o  
e v e r y  h a b ita b le  a n d  c u lt iv a b le  q u a r te r  o f  th e  g lo b e ,  a n d  
t h r o u g h  th e  a d o p t io n  b y  th e  m o re  e n lig h te n e d  p e o p le s  o f  
s t r ic t  la w s  r e g a r d in g  th e  n o n -m a r r ia g e  o f  th o s e  in  a n y  
w a y  p h y s ic a l ly  o r  m e n ta lly  u n fit , o r  th r o u g h  a  r e c r u d e s ­
c e n c e  o f  d ir e  p e s t ile n c e s  a n d  fa m in e s  in  c e r ta in  q u a rte rs , 
o r ,  f in a lly , t h r o u g h  fie rce  a n d  p r o t r a c te d  s t r u g g le s  b e tw e e n  
c o n t e n d in g  n a t io n s  w ith  th e  a c c o m p a n y in g  s la u g h te r  o f  
h u m a n  b e in g s  on  a  g ig a n t ic  s ca le , th e re  is n o  k n o w in g . I t  
is  p o s s ib le  th a t  w ith in  th e  n e x t  on e  h u n d r e d  y e a r s  m a n ­
k in d  m a y  h a v e  re a lis e d  p r a c t ic a l ly  th e  u se lessn ess  a n d  
h o r r o r  o f  w a r fa re , a n d  th at th e  p e a c e  a n d  s e c u r ity  r e s u lt ­
in g  th e r e fr o m  m a y  e n a b le  th e m  to  g iv e  th e ir  u n d iv id e d  
a tte n t io n  to  th e  p e a c e fu l  a rts  ; so  th a t  w ith  tru e  h y g ie n e  in  
th e ir  m id s t , ta x a t io n  r e d u c e d  to  a  f r a c t io n  o f  th e  p r e s e n t  
b u r d e n , a n d  a m p le  le isu re  t o  d e v e lo p  th e  m a te r ia l r e so u rce s  
o f  th e  w o r ld  th e  c o s t  o f  l iv in g  m a y  ce a se  to  b e  th e  c h ie f  
c o n c e r n  o f  l i fe ,  a n d  a ll m e n  m a y  h a v e  tim e  to  d e v o te  th e ir  
a tte n t io n  bo th e  d u e  a n d  su ffic ien t c u lt iv a t io n  o f  th e ir  b o d ily , 
m e n ta l a n d  sp ir itu a l fa cu lt ie s . T h e n , a t le n g th , w ill th e  
G o ld e n  A g e — s u n g  o f  b y  p o e ts  a n d  d re a m t o f  b y  d re a m e rs  
th r o u g h  co u n t le s s  y e a r s — h a v e  d a w n e d  u p o n  th e  c h ild re n  
o f  m en , w h o se  l iv e s  a re  n o w  b u t  t o o  fr e q u e n t ly  a  r e c o r d  o f  
s o r r o w  a n d  d isea se  fr o m  th e  c r a d le  to  th e  g r a v e . W h a t ­
e v e r  m a y  b e  th e  fin a l s o lu t io n  o f  th is  p r o b le m  it  still 
rem a in s  th e  d u ty  o f  th e  h y g ie n is t  to  fu r th e r  b y  e v e r y  

. m ea n s  in  h is  p o w e r  th e  ca u se  o f  th e  p u b l ic  h e a lth , b u t  he 
m u st a lso  r e c o g n is e  a n d  s tu d y  th o se  o th e r  so c ia l q u estion s  
w h ic h  h a v e  arisen  a n d  w ill co n t in u e  t o  a rise  as th e  fu tu re  
h is to r y  o f  th e  h u m a n  ra ce  is d a y  b y  d a y  a n d  y e a r  b y  y e a r
u n r o lle d .t

I n  th e  l ig h t  o f  w h a t  h a s  b e e n  sa id  as to  th e  g ra d u a l
-------------------------------------------------------------------------------------- * ------------------- --— — ---------------------------------------------------------------- — --------------------------------------------------------------------------------

* It must be remembered that though Great Britain and its capital,
London, are specially alluded to here, the question of over-population and 
its fearful evils is also applicable, or soon will be, to the whole of the 
civiliaed world. t  v. post.
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d e v e lo p m e n t  o f  h y g ie n e  f r o m  a n c ie n t  t im e s  u n til n o w , a n d  
e s p e c ia l ly  as  to  th e  e n o r m o u s  p r o g r e s s  m a d e  d u r in g  th e  
la s t  f i f t y  y e a r s  in  a ll its  b r a n c h e s , f r o m  p r e v e n t iv e  m e d ic in e  
to  sa n ita t io n , p r o g r e s s  w h ic h  h a d  r a is e d  it  d e f in it e ly  a n d  
p e r m a n e n t ly  to  th e  p o s it io n  o f  a  le a d in g  s c ie n c e , le t  th e  
s tu d e n t  tu rn  h is  a t te n t io n  f o r  a  l it t le  t o  th e  w o r k  a lr e a d y  
a c c o m p lis h e d  in I n d ia  in  th is  d ir e c t io n .*  P r e v io u s  to  1 8 5 8 , 
th e  y e a r  in  w h ic h  th e  H o n . E . I .  C o m p a n y  h a n d e d  o v e r  th e  
c a r e  o f  B r it is h  I n d ia  to  th e  C ro w n , sa n ita t io n  h a d  r e c e iv e d  
b u t  s ca n t  a tte n t io n . T h e r e a fte r ,  as b e fo r e  n o te d , th e  R o y a l  
C o m m iss io n  on  th e  S a n ita r y  S ta te  o f  th e  A r m y  in  I n d ia  
w a s  a p p o in te d  a n d , as  a  r e s u lt  o f  its  la b o u r s  a n d  r e p o r t ,  
a t te n t io n  w a s  fo r c ib ly  d ir e c te d  t o  th e  a b s o lu te  n e g le c t  o f  
a ll sa n ita ry  p r in c ip le s  t h r o u g h o u t  th e  c o u n tr y  g e n e r a lly ,  
a n d  th e  e n o rm o u s  a m o u n t  o f  d ise a s e - a u d  h ig h  ra te  o f  
m o r ta l ity  th e r e b y  e n su in g .

I n  th is  c o n n e c t io n  it  is in te r e s t in g  t o  n o te  th e  g r e a t  
c h a n g e  th a t  h a s  a lr e a d y  b e e n  w r o u g h t  w ith  r e g a r d  to  th e  
h e a lth  o f  E u ro p e a n s  in  In d ia . A t  th e  b e g in n in g  o f  th is  
c e n tu r y , a n d  f o r  m a n y  y e a r s  a fte r , th e  m o r ta l ity  a m o n g s t  
th e  E u r o p e a n  se tt le rs , f r o m  a v a r ie ty  o f  ca u se s , w as fe a r ­
fu l, a u d  d o u b t le s s  e x c e e d e d  c o n s id e r a b ly  th a t  o f  th e  n a t iv e  
p o p u la t io n . S p e a k in g  o f  B o m b a y , o u e  w r ite r  sa id , “ I  
r e c k o n  th e y  w a lk  in  c h a r n e l h o u s e s ;  in  fiv e  h u n d re d , o n e  
h u n d re d  s u rv iv e  n o t .”  T h e  E u r o p e a n s  in  C a lc u tta  u sed  to  
c o n g ra tu la te  th e m se lv e s  on  h a v in g  s u r v iv e d  a n o th e r  h o t  
w e a th e r  a n d  ra in y  sea son . T h e  th re e  fa c to r s  th a t  c h ie fly  
c o n tr ib u te d  to  th is  e x c e s s iv e  d e a th -ra te  w e re , p r o b a b ly , 
th e  e x tr e m e  u n h e a lth in e s s  o f  th e  n a t iv e  p o p u la t io n  a n d  
th e  u n iv e rsa l p r e v a le n c e  o f  filth  a n d  p o llu t io n , th e  d is r e ­
g a r d in g  b y  n e w  co m e rs  o f  th e  fa c t  th a t  t h e y  w e re  l iv in g  
in  a  tr o p ic a l  c l im a te  au d  u n d e r  c o n d it io n s  q u ite  d iffe re n t  
t o  th o se  to  w h ic h  th e y  w e re  a c c u s to m e d  in  E u ro p e , a n d  
last, b u t  b y  n o  m ea n s lea st, th e  a b u se  o f  a lc o h o l i c  stirnu-

* Much of the information here given is derived from the interesting and 
elaborate paper entitled Sanitary Progress in India, by Sir W. Moore, k.c: i.e. 
late Surgeon-General with the Government of Bombay. l>. Trans Vllth 
San. Soi. Cong., Vol. XI.
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la n ts . T r u e , m a n y  o f  th e m  t r ie d  to  a d a p t  th e m se lv e s  to  
th e  cu s to m s  o f  th e  c o u n tr y  a u d  p o s s ib ly  e s c a p e d  ce r ta in  
d a n g e r s  b y  th is  m e th o d , b u t  o n  th e  o th e r  h a n d , as a p p e a rs  
fr o m  o ld  jo u rn a ls  a n d  b io g r a p h ie s , th e y  o fte n  a d o p te d  
cu s to m s  in ju r io u s  in  th e m se lv e s  o r  u n su ite d  to  th e  o r d i ­
n a ry  E u i’o p e a n  c o n s t itu t io n , e.g., th e  to ta l  a b a n d o n m e n t  o f  
r e g u la r  e x e r c is e , th e  t a k in g  o f  la r g e  q u a n titie s  o f  b u lk y  
f o o d  a t o n e  m e a l, e tc . S in c e  th a t  t im e , a lth o u g h  th e  
g e n e r a l  m o r ta lity  in  I n d ia  rem a in s  v e r y  h ig h , th e  h e a lth  
o f  th e  o r d in a r y  A n g lo - I n d ia n  h a s  v e r y  g r e a t ly  im p r o v e d  
a n d  th e  d e a th -ra te  d e c l in e d  in  p r o p o r t io n  ; th e  c h ie f  c o n ­
t r ib u t in g  ca u se s  to  th e  a b o v e  im p ro v e m e n t  b e in g , (1 ) th e  
g r e a te r  fa c ilit ie s  in  jo u r n e y in g , b o th  b y  la n d  a n d  sea , 
■whereby u n h e a lth y  lo ca lit ie s  ca n  b e  la r g e ly  a v o id e d  in  
tr a v e ll in g , s h o r t  le a v e  ca n  b e  s p e n t  in  th e  c o o l , h e a lth y  
c lim a te s  o f  th e  h ill  s ta tion s , a n d  a c ce s s  to  E u r o p e  a n d  
o th e r  c o u n tr ie s  is  r e u d e r e d  e a sy  a n d  r a p i d ; (2) th e  sen s i­
b le  a lte ra tio n s  m a d e  in  n e a r ly  e v e r y  p o in t  r e la t in g  to  
p e rs o n a l h y g ie n e , e.g., th e  a d o p t io n  o f  su ita b le  c lo th in g  
a n d  h e a d  g e a r , th e  a v o id a n c e  o f  h e a v y  m ea ls  d u r in g  th e  
h e a t  o f  th e  d a y , m o d e ra t io n  in  th e  use o f  a lc o h o l, e t c . ;  a n d  
(3 ) th e  fa c t  th a t  th e  A n g lo - I n d ia n , o w in g  to  h is  ow n  
h a b its  b e in g  sa n ita ry  as a ru le , is e n a b le d  to  re a p  th e  
a d v a n ta g e  o f  th e  l it t le  (co m p a ra t iv e ly ) th a t has b e e n  d o n e  
in  th e  w ay  o f  g e n e ra l h y g ie n e .

A s  r e g a rd s  th e  n a tiv e  p o p u la t io n  o f  In d ia , th e  c o n d i ­
t io n s  o b ta in in g  th r o u g h o u t  th e  la n d , o n  o c c u p a t io n  b y  th e  
B r it is h , w e re  in  m a n y  w a y s  s im ila r  t o  th ose  o f  E u ro p e  
d u r in g  th e  M id d le  A g e s ,  a llo w in g  fo r  ce r ta in  d iffe re n ce s  
in  th e  ea stern  c lim a te  an d  cu stom s . T h e  c it ie s  w ere  
m o s t ly  c o m p o s e d  o f  F o r ts  a n d  P a la ce s , w ith in  a n d  a rou u d  
w h ic h  c lu s te re d  th e  v a r io u s  c b a zaars ’ ; w h ils t  th e  re m a in ­
d e r  o f  th e  p o p u la t io n  liv e d  in  sm all, s ca tte re d  v il la g e s  
c lo s e  to  th e  la n d  th e y  c u lt iv a te d , o r  in  rem ote  ju n g le  
tra c ts . O f co u rse  th e re  w e re  e x c e p t io n s  to  th e  a b o v e , 
e sp e c ia lly  in  th e  ca se  o f  p la ce s  p ossess in g  sh rin es o f  rep u te , 
o r  w ith  a g re a t  n a m e fo r  com m erce . H e re  th ere  w as g e n e ­
r a l ly  a  s t r a g g lin g  to w n , irre g u la r ly  g r o u p e d  ro u n d  th e
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s a c r e d  sh r in e  o r  b u s in e ss  q u a r te r , a n d  in  a n d  a r o u n d  w h ic h  
a t  c e r ta in  se a so n s  e n o r m o u s  m u lt itu d e s  o f  p i lg r im s  o r  tra d e rs , 

a s  th e  c a s e  m ig h t  b e ,  w e r e  w o n t  t o  c o n g r e g a t e .  S o m e ­

t im e s , u n d e r  fa v o u r a b le  c ir c u m s ta n c e s , th e s e  sw a rm s  o f  
h u m a n  b e in g s  w o u ld  e s c a p e  a n y  s e r io u s  c a la m ity , b u t  w h e n  

e x p o s e d  to  w e t  w e a th e r , s c a r c it y  o f  f o o d ,  p o l lu t io n  o f  th e  
d r in k in g  w a te r , o r  o th e r  d e fe c t iv e  s a n ita r y  c o n d it io n s , d is ­
a s tro u s  o u tb r e a k s  o f  d is e a s e  w o u ld  o c c u r  a n d  d e c im a te  th e  
lo c a l  p o p u la t io n  a n d  th e  ca m p s  o f  th e  s t r a n g e r s . T h e  o ld  
c u s to m  o f  p r o t e c t in g  a  t o w n  fr o m  s u d d e n  s u rp r is e s  fr o m  
w it h o u t  s t ill  s u r v iv e s  in  th e  fo r m  o f  th e  h e d g e s  o f  p r i c k ly  
p e a r  o r  a lo e s , e t c . ,  w h ic h  a re  se e n  s u r r o u n d in g  so  m a n y  
In d ia n  v il la g e s , a n d  w h ic h , l ik e  th e  m u d  w a lls  a n d  h e d g e s  
a r o u n d  e a c h  in d iv id u a l  v i l la g e  h u t , a re  b u t  t o o  in v a r ia b ly  
th e  r e c e p t a c le  o f  e v e r y  k in d  o f  tilth  a n d  e x c r e m e n t it io u s  
m a tte r , a n d  a lso  o p p o s e  a  v e r y  e ff ic ie n t  b a r r ie r  to  th e  p e r ­
f la t io n  o f  th e  v i l la g e  la n e s  a n d  b y e -w a y s  b y  th e  l ig h t  b r e e z e s  
th a t  p r e v a il  f o r  m a n y  m o n th s  a n n u a lly .

T o  th e  in s a n ita r y  s ta te  o f  th e  to w n s  a n d  v il la g e s  a t  th e  
t im e  o f  th e  B r it is h  o c c u p a t io n , as a b o v e -n o t e d ,  m u st b e  
a d d e d  th e  im p o r ta n t  fa c t  th a t  o w in g  t o  th e  u n se tt le d  c o n ­
d it io n  o f  a ffa irs  th e  in h a b ita n ts  o f  m a n y  d is tr ic ts  w e r e  
l ia b le  to  a t ta ck  a t a n y  t im e  fr o m  h o s t ile  in v a d e r s  a n d , in  
th e  e v e n t  o f  d e fe a t ,  to  b e  e ith e r  d is p o s s e s s e d  o f  th e ir  la n d  
a n d  g o o d s , o r  to  b e  c r u s h e d  b y  g r ie v o u s  ta x a t io n , fr o m  w h ic h  
la t te r  t h e y  th e m se lv e s  w o u ld  d e r iv e  n o  s in g le  b e n e fit . 
F o l lo w in g  th ese  d isa s te rs  w o u ld  p r o b a b ly  c o m e  fa m in e  a n d  
its  m iser ie s , a n d  o n  th e  t o p  o f  th is  c h o le r a  o r  o th e r  e p id e m ic  
d ise a s e , r e d u c in g  th e  m is e r a b le  p e o p le , t o  w h o m  e s ca p e  o r  
r e l ie f  w a s  im p o s s ib le , to  u t te r  d e s p a ir . O f  c o u r s e  th is  s ta te  
o f  m a tte rs  w a s  n o t  g e n e r a l t h r o u g h o u t  th e  c o u n tr y , in  m a n y  
p a r ts  o f  w h ic h  th e  p e o p le , w h e n  su ffic ie n t  ra in  fe l l  f o r  th e ir  
c r o p s , le d  a  ca re le ss  a n d  h a p p y  l i fe ,  b u t  it  is  u n d o u b te d ly  
tru e  th a t  th is  p e a c e fu l  a n d  p a s to ra l e x is te n c e  w a s  l ia b le  to  
su d d e n  ir ru p t io n s  o f  h u m a n  en em ies  o r  o f  m o re  in s id io u s , 
b u t  n o t  less  d e s tr u c t iv e , fo e s  in  th e  sh a p e  o f  fa m in e  a n d  
d ise a se .
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I t  is  im p o s s ib le  to  fo l lo w  in  a n y  o r d e r  o r  d e ta il  th e  v a r io u s  
im p r o v e m e n ts  w h ic h  h a v e  d ir e c t ly  o r  in d ir e c t ly  c o n tr ib u te d  
t o  th e  a m e lio ra t io n  o f  th e  in sa n ita ry  c o n d it io n s  fo r m e r ly  
p r e v a i l in g  th r o u g h o u t  In d ia . A m o n g s t  th e se , h o w e v e r , 
m u s t  b e  n o te d  th e  s te a d y  a n d  e ffe c t iv e  p a c if ic a t io n  o f  th e  
c o u n t r y , th e  in tr o d u c t io n  o f  la w  a n d  o r d e r  g e n e r a lly ,  in  
p la c e  o f  in ju s t ic e  a n d  in s e c u r ity  o f  l i f e ; th e  o p e n in g  u p  o f  
f r e e  c o m m u n ica t io n  b y  ra ilw a y s , r o a d s  a n d  w a t e r w a y s ; th e  
c o n s e r v a t io n  o f  e x is t in g , a n d  c re a t io n  o f  n e w , w a te r  su p p lie s  
f o r  a g r ic u ltu r a l  p u rp o se s  ;*  th e  fo r m a t io n  o f  fo r e s t  r e s e r v e s ; 
a n d  m a n y  o th e r  sy s te m s  a n d  re form s, b y  w h ich  th e  v ita l 
su r r o u n d in g s  o f  th e  p o p u la t io n  a t la r g e  h a v e  b e e n  g r e a t ly  
im p r o v e d  a n d  am eliorated-. O f  s t ill  g r e a te r  im m e d ia te  
v a lu e  h a s  b e e n  th e  e s ta b lis h m e n t  o f  h o sp ita ls  a n d  d is p e n ­
sa rie s  th r o u g h o u t  th e  le n g th  a n d  b r e a d t h  o f  th e  la n d , 
w h e r e b y  n o t  o n ly  h a v e  co u n tle ss  th o u sa n d s  o f  s ic k  b e e n  
b e n e fite d , b u t  th e  t im id  o r  s c e p t ic a l  liav.e b e e n  fo r c e d  to  
re a lis e  th a t  th e y  a re  g o v e r n e d  b y  a. n a t io n  t o  w h o m  th e  
l i f e  o f  th e  h u m b le s t  o u tca s t  is  a  m a tte r  o f  c o n c e r n . A s  
in  o th e r  c o u n tr ie s , so in  In d ia , th e re  is n o th in g  so  c o n v in c ­
in g  o f  th e  g o o d  in te n t io n s  o f  th e  g o v e r n in g  to w a rd s  th e  
g o v e r n e d , o n c e  th a t  in it ia l fe a rs  o r  p r e ju d ic e s  h a v e  b e e n  
o v e r c o m e , as  th e  e s ta b lish m e n t  o f  in s t itu tio n s  to  w h ic h  all 
a lik e  h a v e  a cce ss  f o r  r e l ie f  fr o m  th e ir  b u r d e n  o f  s ick n ess  
a n d  d isea se . H a n d  in  h a n d  w ith  th e  e s ta b lish m e n t  o f  
h o sp ita ls  h as g o n e  th e  b u ild in g  o f  a sy lu m s w h e re in  th ose  
m e n ta lly  a fflic ted  a re  tre a te d , n o t  as cr im in a ls  o r  e v e n  as 
n u isa n ce s  to  th e  S ta te , b u t  w ith  a ll k in d n e ss  a n d  a tte n tio n .
S o  a lso  w ith  le p e r  a sy lu m s ; w h ils t  e v e n  th e  cr im in a ls  
a re  fe d ,  lo d g e d , a n d  lo o k e d  a fte r  a t en orm ou s  c o s t  a n d  w ith  
th e  g re a te s t  ca re  u n d e r  a  sy stem  w h ich  h a s  d e s e rv e d ly  a  
w o r ld -w id e  re p u ta tio n  fo r  h u m a n ity  a n d  e ffic ie n cy . F in a lly , 
th e re  m u st b e  n o te d  th e  fa v o u r a b le  in flu en ce  e x e r c is e d  b y  
th e  sp re a d  o f  g e n e ra l e d u ca tio n . A n d  h e re  arises a  q u es ­
t io n  w h ich  is  n o t  so  v e r y  ea sily  a n sw ered  in  p r a c t ic e ,

# With the important reservation that in many places the introduction 
of extensive artificial irrigation schemes, whilst increasing the local reve­
nues and food supplies, has been the direct cause of districts previously 
Irealtby becoming extremely maluriouB, or otherwise unhealthy, as iu Kgy pt.
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n a m e ly ,—“ I s  it  b e t t e r  to  in tr o d u c e  sa n ita ry  re fo r m s  a t  o n c e  
a n d , b y  im p r o v in g  th e  g e n e ra l h e a lth  o f  th e  p o p u la t io n , to  
p a v e  th e  w a y  f o r  th e  r e c e p t io n  o f  m e n ta l in s tru c t io n , o r  is  
it  b e t te r  to  e d u c a te  th e  p e o p le  firs t  a n d  th e n , w h e n  th e y  ca n  
u n d e rs ta n d  th e  rationale  o f  s a n ita ry  r e g u la t io n s  a n d  im ­
p ro v e m e n ts , to  m a k e  a n d  c a r r y  o u t  th e  la t te r  ? T h e  p r o p e r  
a n sw e r  to  w h ich  q u e stio n  is  p r o b a b ly  th e  fo l lo w in g .  T h e  
first  e ssen tia l is to  s p e n d  t im e  a n d  m o n e y  in  in t r o d u c in g  a t  
o n c e  s im p le  a n d  e a s ily -a p p r e c ia te d  sa n ita ry  re fo rm s  ; fo l lo w  
th is  u p  b y  a  so u n d  e d u ca t io n , w h ic h  m u st in c lu d e  th e  
e lem en ts  o f  p h y s io lo g y  a n d  h y g ie n e  as a sine qua non ; th e  
sa n ita ry  re fo rm s  b e in g  m ea n w h ile  s te a d ily  c o n t in u e d  a n d  
in c re a s e d  in  n u m b e r  a n d  e ff ic ie n cy . O n ce  th a t  a r r a n g e ­
m en ts  h a v e  b e e n  m a d e  f o r  s e c u r in g  to  a ll th e  b e n e fits  o f  a  

. th o r o u g h  g r o u n d in g  in  th e  essentials vo f  e d u c a t io n , th en  
h y g ie n e , in  th e  fu ll  an d ' m o d e rn  sen se , sh o u ld  ta k e  a b s o lu te  
a n d  c o n t in u e d  p r e c e d e n c e  in  e x p e n d itu r e , in s te a d  o f  b e in g  
sa cr ifice d  in  tu rn  to  e v e r y  o th e r  d e p a r tm e n t .*

W it h  r e g a r d  to  th e  m o re  d ir e c t ly  sa n ita ry  im p ro v e m e n ts , 
a  g r e a t  d ea l has u n d o u b te d ly  b e e n  d o n e , b u t  th e  fr in g e  o f  
th e  s u b je c t  h as s c a r c e ly  b e e n  to u ch e d  as y e t ;. th o u g h  m a n y  
w h o  d o  n o t  rea lise  th e  im m en sity  o f  th e  p r o b le m  im a g in e  
th a t  th e  sa n ita tion  o f  In d ia  has m a d e  g r e a t  p ro g re s s . I n  
fo r m e r  tim es all sa n ita ry  w o rk  w as p la n n e d , su p e rv ise d , a n d  
e x e c u te d  o ffic ia lly , w ith  th e  resu lt th a t  in  p la ce s  w h e re  
th e  m ilita ry  o r  c iv i l  a u th o r it ie s  to o k  an  in te ll ig e n t  p erson a l

* This evil lias before been alluded to, and it is a serions hindratidS to 
(lie development of hygiene in India. Whilst systematic investigation into 
the causation of disease and the methods of prevention of the same is practi­
cally unknown and may almost he said to he actually discouraged, nega­
tively, if not positively ; whilst such work is looked upon as an ‘ expensive 
fad ’ j whilst a presidency capital has the highest deuth-rate, the filthiest 
river, the most barbarous and crowded parcherries—it is yet considered 
more important to devote enormous sums to the up-keep of art schools, 
technical institutes, ‘ higher education,’ et hoc genus omne. By all means 
encourage these latter in every way, but not at the expense of thepublic health 
and well-being. It is not denied that these institutions are of great import­
ance to ttie material progress and welfare of the country, but what is 
asserted liere, and elsewhere, in no ambiguous terms, is that hygiene is of 
still greater importance, and that a city like Madras, insanitary and un­
healthy from one end to the other, has no claim to possess such institu­
tions until there is clear evidence that every possible means to tnako the 
city sanitary and beulthy have been tried,
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I t  is  im p oss ib le  to  fo l lo w  in  a n y  o rd e r  o r  d e ta il tlie  v a r iou s  
im p rov em en ts  w b ic b  b a v e  d ir e c t ly  o r  in d ire c t ly  co n tr ib u te d  
t o  th e  a m e lio ra tion  o f  th e  in sa n ita ry  c o n d it io n s  fo rm e r ly  
p rev a ilin g ’ th ro u g h o u t  In d ia . A m o n g s t  th ese , h o w e v e r , 
m u st b e  n o te d  th e  s tea d y  a n d  e ffe c t iv e  p a c ifica t io n  o f  th e  
co u n try , th e  in tro d u c t io n  o f  la w  a n d  o rd e r  g e n e ra lly , in  
p la ce  o f  in ju s tice  a n d  in se cu r ity  o f  l i f e ; th e  o p e n in g  u p  o f  
fr e e  co m m u n ica tion  b y  ra ilw a y s , ro a d s  a n d  w a te r w a y s ; th e  
co n se rv a tio n  o f  e x is t in g , a n d  cre a tio n  o f  n ew , w a te r  su p p lies  
fo r  a g r icu ltu ra l p u rp oses  th e  fo rm a tio n  o f  fo r e s t  r e s e r v e s ; 
a n d  m a n y  o th e r  system s a n d  re fo r m s  b y  w h ich  th e  v ita l 
su rrou n d in g s  o f  th e  p o p u la t io n  a t la r g e  h a v e  b e e n  g r e a t ly  
im p r o v e d  a n d  am eliorated-. O f  still g re a te r  im m ed ia te  
v a lu e  h as b e e n  th e  e s ta b lish m e n t o f  h o sp ita ls  a n d  d isp e n ­
saries  th rou g ’h o u t  th e  le n g th  a n d  b r e a d th  o f  th e  la n d , 
w h e r e b y  n o t  o n ly  h a v e  co u n tle ss  th ou sa n d s  o f  s ic k  b e e n  
b e n e fite d , b u t  th e  tim id  o r  s ce p t ica l hav.e b e e n  fo r c e d  to  
rea lise  th a t th e y  a re  g o v e r n e d  b y  a. n a tio n  to  w h o m  th e  
l i fe  o f  th e  h u m b le s t  o u tca s t  is  a  m a tte r  o f  c o n c e r n . A s  
in  o th e r  co u n tr ie s , so in  In d ia , th e re  is  n o th in g  so  c o n v in c ­
in g  o f  th e  g o o d  in te n tio n s  o f  th e  g o v e r n in g  to w a rd s  th e  
g o v e r n e d , o n ce  th a t  in it ia l fe a rs  o r  p r e ju d ice s  h a v e  b e e n  
o v e rco m e , as th e  e s ta b lish m e n t o f  in s titu tio n s  t o  w h ic h  all 
a lik e  h a v e  a ccess  fo r  r e l ie f  fr o m  th e ir  b u rd e n  o f  s ick n ess  
a n d  d isea se . H a n d  in  h a n d  w ith  th e  e s ta b lish m e n t o f  
h osp ita ls  has g o n e  th e  b u ild in g  o f  a sy lu m s w h ere in  th o se  
m e n ta lly  a fflic ted  a re  tre a te d , n o t  as cr im in a ls  o r  e v e n  as 
n u isa n ce s  to  th e  S ta te , b u t  w ith  a ll k in d n ess  a n d  a tten tion .
S o  a lso  w ith  le p e r  a sy lu m s ; w h ils t  e v e n  th e  cr im in a ls  
a re  fe d , lo d g e d , a n d  lo o k e d  a fte r  a t en orm ou s  c o s t  a n d  w ith  
th e  g re a te s t  ca re  u n d e r  a  system  w h ic h  h as d e s e r v e d ly  a  
w o r ld -w id e  re p u ta tio n  fo r  h u m a n ity  a n d  e ffic ie n cy . F in a lly , 
th ere  m u st b e  n o te d  th e  fa v o u ra b le  in flu en ce  e x e r c is e d  b y  
th e  sp re a d  o f  g e n e r a l e d u ca tio n . A n d  h e re  a rises  a  q u es ­
t io n  w h ic h  is  n o t  so  v e r y  ea s ily  a n sw e re d  in  p ra c t ic e ,

* With the important reservation that in many places the introduction 
of extensive artificial irrigation schemes, whilst increasing the local reve­
nues and food supplies, has been the direct cause of districts previously 
Jiealtby becoming extremely malarious, or otherwise unhealthy, as iu Egypt.
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n a m e ly ,— Is  it  b e t te r  t o  in tr o d u c e  sa n ita ry  r e fo r m s  a t  o n c e  
a n d , b y  im p r o v in g  tb e  g e n e r a l h e a lth  o f  th e  p o p u la t io n , to  
p a v e  th e  w a y  fo r  th e  r e c e p t io n  o f  m e n ta l in s tru c t io n , o r  is  
i t  b e t te r  to  e d u ca te  th e  p e o p le  first  a n d  th e n , w h e n  t h e y  ca n  
u n d e rs ta n d  th e  rationale  o f  sa n ita ry  r e g u la t io n s  a n d  im ­
p r o v e m e n ts , to  m a k e  a n d  c a r r y  o u t  th e  la t te r  ? T h e  p r o p e r  
a n sw e r  to  w h ic h  q u e stio n  is  p r o b a b ly  th e  fo l lo w in g .  T h e  
first  essen tia l is  t o  s p e n d  t im e  a n d  m o n e y  in  in t r o d u c in g  a t  
o n c e  s im p le  a n d  e a s ily -a p p r e c ia te d  sa n ita ry  r e fo r m s  ; fo l lo w  
th is  u p  b y  a  s o u n d  e d u c a t io n , w h ic h  m u st in c lu d e  th e  
e le m e n ts  o f  p h y s io lo g y  a n d  h y g ie n e  as a  sine qua non ;  th e  
sa n ita ry  r e fo r m s  b e in g  m e a n w h ile  s te a d ily  c o n t in u e d  a n d  
in c re a s e d  in  n u m b e r  a n d  e ff ic ie n c y . O n ce  th a t  a r r a n g e ­
m en ts  h a v e  b e e n  m a d e  f o r  s e c u r in g  to  a ll th e  b e n e fits  o f  a 

• th o r o u g h  g r o u n d in g  in  th e  essentials o f  e d u c a t io n , th e n  
h y g ie n e , in  th e  fu ll  a n d ' m o d e r n  sen se , s h o u ld  ta k e  a b s o lu te  
a n d  c o n t in u e d  p r e c e d e n c e  in  e x p e n d itu r e , in s te a d  o f  b e in g  
s a c r if ice d  in  tu rn  to  e v e r y  o th e r  d e p a r tm e n t .*

W it h  r e g a r d  t o  th e  m o r e  d ir e c t ly  sa n ita r y  im p r o v e m e n ts , 
a  g r e a t  d e a l h a s  u n d o u b te d ly  b e e n  d o n e , b u t  th e  f r in g e  o f  
th e  s u b je c t  lia s  s c a r c e ly  b e e n  t o u c h e d  as y e t ;. t h o u g h  m a n y  
w h o  d o  n o t  re a lis e  th e  im m e n s ity  o f  th e  p r o b le m  im a g in e  
th a t  th e  sa n ita t io n  o f  I n d ia  h a s  m a d e  g r e a t  p r o g r e s s . I n  
fo r m e r  t im es  a ll sa n ita ry  w o r k  w a s  p la n n e d , s u p e r v is e d , a n d  
e x e c u te d  o ff ic ia lly , w ith  th e  re s u lt  th a t  in  p la c e s  w h e r e  
th e  m ilita r y  o r  c iv i l  a u th o r it ie s  t o o k  a n  in t e l l ig e n t  p e r s o n a l

* This evil has before been alluded to, and it is a serious hindrance to 
the development of hygiene in India. Whilst systematic investigation into 
the causation of disease and the methods of prevention of the same is practi­
cally unknown and may almost be said to be actually discouraged, nega­
tively, if not positively ; whilst such work is looked upon as an ‘ expensive 
fad ’ ; whilst-a presidency capital has the highest death-rate, the filthiest 
river, the most barbarous and crowded purcherries—it is yet considered 
inore important, to devote enormous sums to the up-keep of art schools, 
technical institutes, ‘ higher education,’ e t  h o c  g e n u s  o m n e . By all means 
encourage these latter in every way, h u t n o t  a t  th e  e x p e n s e  o f  th e  p u b l i c  h e a lth  
a n d  w e l l -b e i n g . It is not denied that these institutions are of great import­
ance to the material progress and welfare of the country, but what is 
asserted here, nnd elsewhere, in no ambiguous terms, is that hygiene is of 

g r e a te r  im p o r t a n c e , and that a city like Madras, insanitary nnd tin- 
ealthy from one end to the other, has no claim to possess such institu- 
■oiis until there is clear evidence that every possible means to rnako the 

u v ’ sanitary and healthy have been tried,



in te rest  in  tlie  m a tter , a  h ig h  s ta n d a rd  o f  c lea n lin ess  w as 
m a in ta in ed , w h ils t  in  o th e r  p la ce s  litt le  o r  n o th in g  w as 
d o n e . S o  fa r  as m ilita ry  sta tion s, ca n ton m en ts  a n d  ja ils , 
e tc .,  a re  co n ce rn e d , th e  w o rk  is  still la r g e ly  in  th e  h a n d s  o f  
G ov ern m en t o fficia ls  a n d , as a  co n se q u e n ce  o f  th e  p o w e rs  
p ossessed  b y  th ese  la tte r  a n d  th e  co n sta n t su p erv is ion  
e x e rc ise d  b y  th em , a  ca n to n m e n t o r  th e  ‘ lin es  ’ o f  a n a tiv e  
re g im e n t  a re  a lm ost in v a r ia b ly  d is t in g u ish a b le  a t a g la n c e  
fr o m  th e  su rro u n d in g  p o r tio n s  o f  th e  to w n  b y  th e ir  o rd e r ly  
a n d  c le a n ly  co n d it io n . I t  is  n o t  co n te n d e d , o f  cou rse , 
th a t th e  c iv il  p o p u la t io n  is , o r  ca n  b e  m a d e , a m en a b le  
to  th e  sam e h a rd  a n d  fa s t  r e g u la tio n s  as g o v e r n  th ese  
m ilita ry  a n d  p u re ly  o ffic ia l in stitu tion s , b u t  i t  is  a sserted  
th a t  fa ith fu l a n d  sy stem a tic  w o r k  b y  th e  m u n ic ip a l a n d  
sa n ita ry  au th orities , c o u p le d  w ith  th e  d e v o t io n  t o  p u re  
sa n ita tion  o f  a  d u e  p r o p o r t io n  o f  th e  lo c a l  fu n d s , w ill v e r y  
m a te r ia lly  lessen  th e  co m m o n ly  e x is t in g  m a rk e d  d iffe re n ce  
b e tw e e n  th e  m ilita ry - a n d  c iv il  p o r t io n s  o f  a  to w n . T h e  
esta b lish m en t o f  m u n ic ip a lit ie s  w as u n d o u b te d ly  a  m ost 
im p o rta n t s tep , a n d  m ay. b e  sa id  to  h a v e  b e e n  a tte n d e d  
w ith  a  co n s id e ra b le , a n d  fa r  fr o m  d is c o u r a g in g , a m ou n t o f  
su ccess . T h e  h is to ry  o f  th e  lo c a l  b o d ie s  in  E n g la n d  w ill  
d em o n stra te  to  a n y  r e a d e r  h o w  g re a t  a re  th e  d ifficu lt ie s  
a n d  a b u ses  to  w h ich  su ch  a  sy stem  is ce r ta in  to  g iv e  r ise , 
a n d  h o w  o b s t in a te ly  m en , o f  o th e rw ise  g o o d  re p u ta t io n , 
w ill  re s is t  th e  in tr o d u c t io n  o f  ru les  o r  m ea su res  th a t c la sh  
w ith  m o n o p o ly  o r  se lf-in te re s t . H o w  m u ch  m o re , th e n , in  a  
c o u n tr y  w h e re  th e  id e a  o f  lo ca l s e lf -g o v e r n m e n t  is  f o r e ig n ,  
w h e re  b r ib e s  a re  u n iv e rsa lly  o ffe re d  a n d  e x p e c te d , a n d  
w h e re  b o d i ly  a n d  m e n ta l a p a th y  a re  th e  ru le  ra th e r  th a n  
th e  e x c e p t io n . T h e  fo l lo w in g  e x t r a c t*  m a y  h e lp  to  c o n v e y  
som e  id e a  o f  th e  im p o r ta n ce  o f  su ch  a  c h a n g e . “ A t  th e  
o n se t  it  w a s  fe l t  th a t  n o  re a l p r o g r e s s  c o u ld  b o  m a d e  u n less  
th e  a ss is ta n ce  o f  th e  p e o p le  th em se lv es  w as secured '. I t  
w a s  fu r th e r  c o n s id e r e d  d e s ira b le  th a t  m u n ic ip a lit ie s  sh ou ld  
fo r m  th e  cen tres  fr o m  w h ic h  e d u ca t io n  in  sa n ita ry  m a tte rs

# Sir W* Moore, o p. c it ,
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sh o u ld  e m a n a te . T h e  first  s tep  w a s , th e r e fo r e , th e  e s ta b ­
lish m e n t o f  m u n ic ip a lit ie s . A  sp e c ia l  M u n ic ip a l A c t  w a s  
p a s se d  fo r  th e  P r e s id e n c y  C a p ita ls  a b o u t  th e  y e a r  1 8 6 3 , a n d  
s o o n  a fte r w a r d s  a n o th e r  A c t  w a s  p a s se d  f o r  p r o v in c ia l  
to w n s . S t ill  m o re  r e c e n t ly  le g is la t io n  h a s  e n d o w e d  th e se  
b o d ie s  w ith  c o n s id e r a b le  p o w e r s  f o r  s e c u r in g  th e  sa n ita ry  
im p r o v e m e n t  o f  to w n s  a n d  v il la g e s , a n d  h a s  p la c e d  a t  th e ir  
d isp o sa l m u c h  m o n e y  f o r  e x p e n d itu r e  o n  th a t  o b je c t . ”

“ B e fo r e  1 8 7 1 -7 2  e x p e n d itu r e  w a s  c e n tr a lis e d  in  th e  S u ­
p re m e  G o v e rn m e n t , a n d  g r a n ts  w e r e  m a d e  t o  lo c a l  g o v e r n ­
m e n ts  o n  d e ta ile d  e s t im a te s  s h o w in g  th e  n e e d  o f  e a ch  
d e p a r tm e n t . L o c a l  G o v e r n m e n ts  a s k e d  as m u c h , a n d  th e  
S u p re m e  G o v e r n m e n t  g a v e  as l it t le  as  p o s s ib le  ; b u t  c e r ta in  
h e a d s  o f  e x p e n d itu r e , in c lu d in g  s a n ita t io n , w e r e  n o w  tr a n s ­
fe r r e d  to  lo c a l  g o v e r n m e n ts , w ith  f ix e d  a n n u a l g r a n ts  t o  
m e e t  th e m . I n  c o n n e c t io n  w ith  lo c a l  s e l f -g o v e r n m e n t  
b y  m u n ic ip a lit ie s , i t  s h o u ld  b e  s ta te d  th a t  th e  la t te r  w e r e  
r e l ie v e d  in  1 8 8 2 -8 3  o f  p o l ic e  c h a r g e s ;  th e  in te n t io n  o f  th e  
c o n c e s s io n  b e in g  th a t  m o r e  sh o u ld  b e  s p e n t  o n  sa n ita t io n  
a n d  im p r o v e m e n ts . G o v e r n m e n t  h a v e  a lso  g r a n te d  lo a n s  
t o  s o m e  m u n ic ip a lit ie s .”

“ A c c o r d in g  t o  th e  m o s t  r e c e n t  r e p o r t s ,  I  f in d  th a t  th e r e  
a re  som e  7 5 5  m u n ic ip a l to w n s  in  In d ia , n o t  in c lu d in g  th e  
la r g e  n u m b e r  o f  sm a ll v i l la g e s  w h e r e  th e r e  a r e  o n ly  s a n ita r y  

b o a r d s ;  b u t  th e  p e o p le  l iv in g  u n d e r  m u n ic ip a l c o n t r o l  
c o m p r is e  o n ly  5 p e r  c e n t , o f  th e  t o t a l  p o p u la t io n .”

“  T h e  to ta l  r e c e ip ts  o f  a ll th e  m u n ic ip a lit ie s  f o r  th e  y e a r  
1 8 8 9 -9 0  w a s  R s . 3 ,7 2 0 ,0 0 0 , in c lu d in g  R s .  8 0 6 ,0 0 0  f r o m  lo a n s . 
A b o u t  4 5  p e r  c e n t , o f  th is  w a s  s p e n t  o n  s a n ita t io n .*  T h e  
in c o m e  is  d e r iv e d  f r o m  h o u s e  ta x , t a x  o n  r e n ta ls , o c t r o i  
d u t ie s , b a z a a r -s ta ll  r e n ts , w h e e l ta x ,  w a te r  ra te s , r e n ts  o f  
p r o p e r t ie s , p u b l ic  g a r d e n  a n d  p a r k  fe e s . T h e  p o p u la t io n  
o f  th e  m u n ic ip a l to w n s  w a s  1 4 ,2 7 5 ,8 5 8 . T h e r e  a re  a lso  
n u m e ro u s  d is t r ic t  a n d  lo c a l  b o a r d s  f o r  th e  a d m in is t r a t io n  
o f  d is t r ic t  h o s p ita ls , d is p e n s a r ie s , s c h o o ls , r o a d s , e t c .  T h e

# [Sanitation is a word with a wide meaning in Indian reports, and may 
l\ include anything, from a road leading nowhere in particular to the pur­

chase of eau-de-cologne as a disinfectant!]
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im p o r ta n ce  o f  th e  w o r k  d o n e  b y  a ll th e se  lo c a l  b o d ie s  m a y  
b e  e st im a ted  b y  th e  fa c t  th a t  th e y  h a v e  a t th e ir  d isp osa l, 
a c c o r d in g  to  th e  la s t  “  M o r a l  a n d  M a te r ia l  P r o g r e s s  R e ­
p o r t ”  o f  In d ia , m o re  th a n  £ 7 ,0 0 0 ,0 0 0  s te r l in g  a n n u a lly .”

I n  e a ch  o f  th e  p r e s id e n c ie s  a n d  la r g e r  p r o v in c e s  th e r e  is  
a  S a n ita ry  C o m m iss io n e r  d e v o t in g  th e  w h o le  o r  p a r t  o f  h is  
t im e  t o  sa n ita tio n , a n d  u n d e r  h im  th e r e  a re  o n e  o r  m o r e  
D e p u ty  S a n ita r y  C om m iss io n e rs , in  th e  ca se  o f  B e n g a l, 
M a d ra s , B o m b a y , th e  N o r t h -W e s t  P r o v in c e s , a n d  P u n ja b .
T h e  to w n s  o f  M a d ra s , B o m b a y  a n d  C a lcu tta  h a v e  e a ch  a  
M e d ic a l  O ffice r  o f  H e a lth , a n d  C a lcu tta , B o m b a y  a n d  
K a r a c h i  h a v e  e a c h  a  P o r t  O ffice r  as w e ll .  I n  a d d it io n , 
th e re  a re  S a n ita ry  E n g in e e r s  f o r  B e n g a l,  M a d ra s , B o m b a y , 
th e  P u n ja b , a n d  C e n tra l P r o v in c e s . I n  th e  la r g e r  to w n s  
th e re  a re  a lso  S a n ita r y  In s p e c to r s .  E a c h  D is t r ic t  S u r ­
g e o n , in  a d d it io n  to  h is  o th e r  e x tr e m e ly  m u lt ifa r io u s  a n d  
c o n s ta n t ly  in c r e a s in g  d u tie s , is  a ls o  th e  S a n ita r y  O ffice r  
f o r  h is  o w n  d is t r ic t  a n d  is  in  c h a r g e  o f  th e  v a c c in a t io n  
s ta ff  as  w e ll. S o m e  id e a  o f  th e  a m o u n t  a n d  fr e q u e n c y  o f  
th e  su p e r v is io n  th a t  c a n  b e  e x e r c is e d  b y  th e se  o ffice rs , 
w h o se  h a n d s  a re  a lr e a d y  fu l l  o f  p u r e ly  m e d ic a l  w o rk ,, ca n  
b e  g a th e r e d  f r o m  th e  fa c t  th a t  m o s t  o f  th e  M a d r a s  d is t r ic t s  
r a n g e  f r o m  5 ,0 0 0 — 1 0 ,0 0 0  sq u a re  m ile s , w ith  r a ilw a y s  fe w  
a n d  fa r  b e tw e e n , w h ils t  th e  d is t r ic t  o f  Y iz a g a p a t a m , in  
w h ic h  th e  firs t  r a i lw a y  is  o n ly  n o w  b e in g  c o n s t r u c te d , 
is  m o r e  th a n  1 8 ,0 0 0  sq u a re  m ile s  in  e x te n t , a n d  h a s  a  
p o p u la t io n  o f  o v e r  2 ,0 0 0 ,0 0 0  ! T h e  v a r io u s  d u t ie s  o f  th e s e  
o ffic ia ls , a n d  o th e r  d e ta ils  r e g a r d in g  sa n ita ry  o r g a n is a t io n  
a n d  a d m in is tra t io n  a re  d is c u s s e d  in  P a r t  V .  o f  th is  w o r k .

I n  c o m m e n c in g  th e  s a n ita ry  r e fo r m  o f  a n y  d is t r ic t  o r  
c o u n t r y  t h e  m o s t  u r g e n t  m a tte r  is  th e  p r o v is io n  o f  a  p u r e  
w a te r  s u p p ly  : f o l lo w in g  th is  c o m e  th e  n e c e s s ity  f o r  th e  
s y s te m a t ic  r e m o v a l  a n d  d is p o s a l o f  w a s te  m a t te r ,  m o r e  p a r ­
t ic u la r ly  faeca l m a tte r , th e  im p r o v e m e n t  o f  th e  a ir  s u p p ly  
b y  a tte n t io n  t o  b o t h  in te r n a l a n d  e x te r n a l v e n t i la t io n ,*  th e

* r. pp. 19-20. It should never be forgotten that the first step towards 
pare air is not ventilation, the widening of streets, etc., but the regular 
removal of all filth from streets and habitations, and the more abundaut 
use of soap and water by the inhabitants.
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d ra in a g e  o f  th e  su b so il w h e n  th e  g r o u n d -w a te r  le v e l  is h ig h , 
a n d  last, b u t  n o t  lea st, th e  im p r o v e m e n t  o f  th e  f o o d  s u p p ly  
o f  th e  p o p u la t io n  w h e n , as is  so  la r g e ly  th e  ca se  in  I n d ia , i t  
is  d e fe c t iv e  b o th  as r e g a r d s  q u a n tity  a n d  q u a lity . O f  co u rse  
th e r e  a re  m a n y  o th e r  p o in ts  t o  w h ic h  c a r e fu l  a t te n t io n  
m u st b e  g iv e n , b u t  w h e n  th e  p o p u la t io n  o f  a  c o u n tr y  h a s  
b e e n  su p p lie d  w ith  p u re  a ir  a n d  w a te r , w h e n  th e  p o l lu t io n  
o f  th e  so il h as b e e n  s to p p e d  as fa r  as  p o s s ib le , a n d  th e  f o o d  
s u p p ly  r e n d e r e d  ch e a p , g o o d  a n d  a b u n d a n t , i t  m a y  b e  
s a fe ly  p r e d ic te d  th a t  th e  h e a lth  a n d  g e n e r a l  c o n d it io n s  o f  
l i f e  o f  th e  p e o p le  w ill  h a v e  b e e n  v e r y  g r e a t ly  im p r o v e d .

A l l  t h e s e - im p o r ta n t  p o in ts  h a v e  r e c e iv e d  c a r e fu l  a t te n ­
t io n  f o r  th e  la s t  t h ir ty  o r  f o r t y  y e a rs , a n d  in  th e  la r g e r  
to w n s  c o n s id e r a b le  p r o g r e s s  h a s  b e e n  m a d e . W h a t  h a s  
b e e n  d o n e  a n d  w h a t  rem a in s  t o  b e  d o n e  w ill  b e  f o u n d  in  
th e  v a r io u s  p a r ts  o f  th is  w o r k . I n  th e  p a p e r  b y  S ir  W .  
M o o r e , b e fo r e  r e fe r r e d  to ,  th e r e  a re  ta b le s  s h o w in g  to w n s  
in  w h ic h  d r a in a g e  sy stem s , p u r e  w a te r  s u p p lie s  a n d  o th e r  
sa n ita ry  im p r o v e m e n ts  h a v e  b e e n  in t r o d u c e d , a n d  i t  m a y  
b e  s a fe ly  a s s e r te d  th a t  th e  G o v e r n m e n t  o f  I n d ia ,  th e  L o c a l  
G o v e rn m e n ts , a n d  th e ir  sa n ita ry  a d v is e r s , a re  fu l ly  a liv e  t o  
th e  e x tr e m e  im p o r ta n c e  a n d  u r g e n c y  o f  th e  w o r k  th a t  s t ill  
r e m a in s  to  b e  a c c o m p lis h e d  in  th is  d ir e c t io n . T h e  sa m e  
c a n n o t  b e  sa id , h o w e v e r , f o r  th e  m ilita r y  a n d  c iv i l  a u th o r i ­
t ie s  a t  a ll s ta t io n s . I t  is  w ith  th e m , a ft e r  a ll, th a t  t h e  
a c tu a l c a r r y in g  o u t  o f  o r d e r s  a n d  th e  im m e d ia te  r e s p o n s i­
b i l i t y  f o r  th e  h e a lth  o f  th o s e  in  th e ir  c h a r g e  l i e s ; h e n c e  th e  
n e c e s s ity  f o r  c o n s ta n t  a n d  fe a r le s s  sa n ita r y  in s p e c t io n s  o f  
a ll to w n s , c a n to n m e n ts , v i l la g e s , e t c . ,  b y  t r a in e d  s a n ita r y  
o ff ice r s *  w h o  c a n  ju d g e  o f  w h a t  h a s  b e e n  d o n e  a s  c o m p a r e d  
w ith  w h a t  m ig h t  h a v e  b e e n  d o n e , a n d  u p o n  w h o s e  r e p o r t s ,  
a c c o r d in g  as t h e y  a re  fa v o u r a b le  o r  o th e r w is e , a c t io n  w ill

* At the present time the belief that any fairly good medical officer will 
do for a Deputy Sanitary Commissioner is all but universal in India, and 
this belief being put into practice by the appointment of medical officers 
without a single qualification for such posts, as has been done at times in 
every Presidency, the office of Deputy Sanitary Commissioner, which should 
he looked upon as reserved for Bpeoially selected and specially qualified 
officers, is regarded by some as a dernier resort, in case all other things 
fail !
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at on ce  b e  taken  w ith  a  v iew  to  rem ed y in g  d e fects . B u t 
suck  inspections can  on ly  com m an d th e  a tten tion  and  
resp ect th ey  shou ld  w h en  it  is k n ow n  th at th e  k n o w le d g e  
an d  ab ility  o f  th e  in sp ectin g  officia l are o f  the h igh est, an d  
th at he is v ersed  in  all th at apperta ins to  th e  th eory  and  

9 p ra ctice , th e  scien ce  and  art, o f  h is sp ecia l su b ject . T h is  
alas, is n ot a lw ays th e  case in  In d ia , an d  it  is certa in  th a t 
th e  tech n ica l k n o w le d g e  o f  h y g ien e  dem a n d ed  o f  first class 
(Sanitary In sp ectors  in  E n g la n d  is g rea ter  than  th at p os ­
sessed b y  m an y  w h o  are h ere , o fte n  aga in st th e ir  w ill or  
con cern , d es ign a ted  f S an itary  O fficers .’

P u t v e ry  sh ortly , th e  fo llo w in g  are th e  ch ie f  san itary  
im provem en ts w h ich  h a ve , up to  th e  p resen t tim e, b e e n  
a ccom p lish ed  in  In d ia . B u t firstly , it  m ust b e  n o te d  th at, 
w ith  the e x ce p tio n  o f  va cc in a tion , th ey  are  p ra ctica lly  
con fin ed  to  th e  tow n s, an d  v e ry  la rg e ly  to  th e  tow n s w ith  
a  pop u la tion  o f  o v e r  20 ,000  in h ab itan ts. N o w  th e  n u m b er 
o f  tow n s w ith  a  pop u la tion  o f  20 ,000  or m ore  is 227, w ith  a 
to ta l o f  less than  14 ,000 ,000  in h a b ita n ts * ; le a v in g  a r e ­
m ain der o f  1,808 tow n s and  m ore  than  5 0 0 ,00 0  v illa g es , 
con ta in in g  a b ou t 2 7 0 ,00 0 ,000  in h ab itan ts , to  w h om  san ita ­
tion , in  an y  e ffe ctive  d e g re e , m ay  b e  sa id  to  b e  u n k n ow n .
T h e  a ccom p a n y in g  ta b le t  m a y  serve  to  g iv e  an  id ea  o f  
th e  area, pop u la tion , e tc ., w h ich  is u n d e r  th e  ch a rg e  o f  
on e  D istr ict  S an itary  O fficer,J  w ith  occa sion a l v isits fro m  
th e  S an itary  o r  D e p u ty  S a n ita ry  C om m issioner. In  th e  
th ree  p res id en cy  tow n s, C a lcu tta , M adras an d  B om b a y , in  
R a n g o o n , an d  in  som e o f  th e  la rg er  mufasil tow n s in  In d ia  
v e ry  la rg e  sum s o f  m on ey  h a v e  b een  spent in  p ro v id in g  an 
ab u n d a n t su p p ly  o f  p u re  w ater, an d , in  som e cases, in  
in tro d u c in g  a pa rtia l o r  com p le te  system  o f  sew era g e . In  
a d d ition , an  en orm ou s estab lish m en t o f  sw eep ers o r  meh- 
ters, b u llo ck  carts, e tc ., is  m a in ta in ed  f o r ’ th e  rem ov a l o f  
ex cre ta , tow n  re fu se , e tc ., an d  in  certa in  tow n s, n o ta b ly

* I f ’ al“ °,8̂  exactly the population living in municipal towns, v. p. cih 
t  Compiled from the latest Census Report (1891). *

. * The fa?fc fcl>at many of the larger towns possess hospitals or dispensaries 
jn charge of a medical subordinate, who is also nominally in charge of sani. 
tation, in no way affects the essential truth of the above conclusion.
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I p  (SI.
•

D I S T R I C T  O F  M A D U R A .*

A kea in S q . M iles 8,808.

Towns and Villages Classified by Population.
M-

*--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- «
i __ inn onn__499 590__0D9 1 000_1 099 2,000 3,000 5,000 10,000 15,000 20,000— 50,000 T’otvt ml 190. 200 i J J .  &UU J J J .  l,OUO 2 ,999. 4 ,999 . 9 ,999. 14 ,9 9 9 . 19,999. 49,999. and over. i0TAL- g

------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------- tJ
- Popula- g Popula- g Popula- g Popula- g Popu- . Popu. Q. Popn- g Popu- g Popu- g Popn- • Popu- • Popula- <3

£  tion. jg; tion. ^  tion. jg; tiou. ^  lation. lation jg lation. ^  lation. ^  lation. ^ lation. gj lation. £  tion- ^
HI

j i o
a

1,948 168,194 932 299,378 566 403,657 363 507,404 143354,284 100 376,058 3S 244,370 8 96,555 3 50,873 1 20,203 1.87,428 4,103 2,603,404

_______________________ ________ _________________ ______ ____________________________________________________
* The average area of a district in Madras, excluding Madras bnt including the agency tracts, is 6,722 square miles, which 

is about 300 square miles more than the area of Wales.

1=
i •



C a lcu tta  a n d  B o m b a y , sy s te m a tic  a tte m p ts  a re  b e in g  m a d e  
t o  d isp o se  o f  s u c b  ru b b is h  in  a  su ita b le  m a n n e r , as e x ­
p la in e d  in  c h a p te r  I V .  I n  C a lcu tta , th e re  is  th a t  m o s t  
essen tia l in s titu tio n , a m u n ic ip a l la b o r a to r y , f o r  th e  an a lysis  
o f  fo o d -s tu ffs , w a te r , a ir , so il, e tc .,  a n d  a lto g e th e r , th e  c ity  
p ossesses  a  la r g e  a n d  v e r y  co m p le te  h e a lth  e sta b lish m e n t. 
M a n y  o th e r  p o in ts  h a v e  r e c e iv e d  a tte n t io n  in  th ese  c it ie s , 
su ch  as th e  e s ta b lish m e n t  o f  v a c c in e  s ta t ion s , th e  r e g is t r a ­
t io n  o f  b ir th s  a n d  d ea th s , th e  n o t if ica t io n  a n d  in s p e c t io n  
o f  ca ses  o f  in fe c t io u s  d isea se , th e  f i l l in g  u p  o f  ta n k s , th e  
im p ro v e m e n t  o f  pnrcherries o r  bustees, th e  r e g u la t io n  o f  
b u ild in g s , o f  s la u g h te r -h o u s e s , o f  fa ir s , e t c .,  a n d  o th e r  
th in g s  to o  n u m e ro u s  to  m e n tio n , b u t  th e re  re m a in  th e  
fa c ts  th a t , w ith  th e  p o s s ib le  e x c e p t io n  o f  o n e  o r  tw o  o f  
th e  la r g e s t  c it ie s , th e  a tte n t io n  g iv e n  to  sa n ita tio n  a n d  
th e  m o n e y  e x p e n d e d  u p o n  p u r e ly  sa n ita ry  w o r k s  a re  b y  
n o  m ea n s w h a t  th e y  m ig h t  b e , c o n s id e r in g  th e  e n o rm o u s  
im p o r ta n c e  o f  th e se  m a tte rs . I t  is , h o w e v e r , e x tr e m e ly  
g r a t i fy in g  t o  n o t ic e  th a t  in  se v e ra l o f  th e  la r g e s t  a n d  m o s t  
p o w e r fu l  N a t iv e  S ta te s  in  In d ia , th is  s u b je c t  is  r e c e iv in g  
v e r y  c o n s id e r a b le  a tte n t io n , a n d  m u ch  m o n e y  is  b e in g  s p e n t  
o n  th e  in tr o d u c t io n  o f  sa n ita ry  re fo rm s .

T h a t  th e  d ifficu lt ie s  o f  m o re  e f fe c t iv e  sa n ita t io n  in  I n d ia  
a re  g r e a t , c a n n o t  b e  d e n ie d . T h e  v a r io u s  ca u se s  o f  o b s tr u c ­
t io n  t o  im p r o v e d  sa n ita tio n  c o m m o n  to  a ll c o u n tr ie s , o r  to  
I n d ia  in  p a r t icu la r , h a v e  a lr e a d y  b e e n  c o n s id e r e d , b u t  it  
is  in te r e s t in g  t o  n o te  h e r e  th e  v ie w s  o f  a  m o s t  c a p a b le  a n d  
e x p e r ie n c e d  m e d ic a l  o ff ic e r  as  la te ly  e x p r e s s e d .*  “  T h e  
G o v e r n m e n t  o f  I n d ia  h a s  a lr e a d y  d o n e  a  g r e a t  d e a l, a n d  
w h e n  i t  is  r e p r o a c h e d  f o r  n o t  h a v in g  d o n e  m o r e , i t  ca n  
o n ly  p le a d  th e  e n o rm o u s  e x te n t  o f  th e  w o r k  r e m a in in g  to  
b e  d o n e , a n d  th e  im p o s s ib il ity  o f  d o in g  i t  a ll a t  o n c e . I t  
is  so re  le t  a n d  h in d e r e d  b y  tw o  g r e a t  o b s ta c le s ,— th e  ig n o r ­
a n c e , a p a th y , a n d  p r e ju d ic e  o f  th e  n a t iv e  p o p u la t io n s , a n d  
th e  la c k  o f  m o n e y . T h e  n a t iv e s , t h o u g h  d i f fe r in g  e n o r ­
m o u s ly  a m o n g  th e m s e lv e s  in  r a c e , in  r e l ig io n , m a n n e rs ,

* Surgn.-Colonel R. Harvey, D. S. 0., I. M. S. v. Trans. Internal;. San.
Soi, CoBg., Yol. XI., p. 104.
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X^~'-- cu stom s , a n d  o th e r  w a y s , a re  u n a n im ou s  o n  tw o  p o in ts , 
th e ir  d is lik e  o f  in n o v a t io n  a n d  o f  ta x a t io n . T h e y  h a v e  f o r  
th e  m o st  p a r t  n o  id e a  o f  th e  b e n e fits  o f  sa n ita tio n , n o r  o f  
th e  d a n g e rs  w h ic h  resu lt  fr o m  its  n e g le c t .  W h a t  w a s  
g o o d  e n o u g h  f o r  th e ir  fa th e rs  is  g o o d  e n o u g h  f o r  th e m , 
a n d  it  is e x c e e d in g ly  d ifficu lt  t o  b r in g  h o m e  to  th e m  th a t  
th e y  d e r iv e  a n y  p e rs o n a l g a in  fr o m  th e  e x p e n d itu r e  on  
sa n ita ry  im p ro v e m e n ts . T h e  c r y  o f  r e l ig io n  in  d a n g e r  is  
in v a r ia b ly  ra ise d  w h e n  a n y  in n o v a t io n  is  a t te m p te d . I t  
w as so  th e  o th e r  d a y , w h e n  th e  a g e  o f  m a r r ia g e  f o r  g ir ls  
w a s  ra ise d  fr o m  10 to  12 y e a rs . I t  w a s  so  o v e r  s ch e m e s  fo r  
b e t te r  w a te r  s u p p ly , o v e r  v a c c in a t io n , o v e r  p u b l ic  la tr in e s  
a n d  o th e r  m a tte rs . I t  w il l  ta k e  a  lo n g  t im e  to  e d u c a te  
th e m  to  a p p r e c ia te  m o d e r n  id e a s  o n  sa n ita t io n . A  g o v e r n ­
m e n t , a n d  e s p e c ia lly  a n  a lie n  g o v e r n m e n t , c a n n o t  o f fe n d  
th e  r o o t - id e a s  o f  its  s u b je c t s ;  b u t  th e  G o v e r n m e n t  o f  I n d ia  
a re  d o in g  th e ir  b e s t . T h e  s e c o n d  g r e a t  o b s ta c le  in  th e  
w a y  o f  th e  G o v e r n m e n t  is  th e  q u e s t io n  o f  c o s t . T h e  
n e e d s  o f  I n d ia  a re  e n o rm o u s . A n  in c o m e  m u c h  la r g e r  
th a n  th a t  a v a ila b le  c o u ld  b e  p r o f i ta b ly  s p e n t  in  d e v e lo p in g  
th e  re so u rce s  o f  th e  c o u n tr y . A  c r o w d  o f  g r e e d y  a p p lic a n ts  
assa il th e  G o v e r n m e n t  o n  a ll s id e s  f o r  g r a n ts . R o a d s , 
ra ilw a y s , ca n a ls , a n d  ir r ig a t io n  sch e m e s , fo r e s ts , t e le g r a p h s , 
b a r r a c k s , c o u r t -h o u s e s , a n d  o th e r  p u b l i c  w o r k s , to  sa y  
n o th in g  o f  p e r io d ic a l  fa m in e s , a n d  th e  c o n s ta n t  d e m a n d  o f  
th e  m ilita r y  a u th o r it ie s  f o r  t r o o p s , m u n it io n s , a n d  f r o n t ie r  
d e fe n c e s , w o u ld  ta k e  m u c h  m o r e  th a n  G o v e r n m e n t  ca n  
s p a r e ;  a n d  a ll a re  u r g e n t ly  n e e d e d , so  th a t  i t  is  h a r d ly  
t o  b e  w o n d e r e d  a t  th a t  s c h e m e s ,— th e  p r a c t ic a l  a d v a n ta g e s  
o f  w h ic h  a re  n o t  im m e d ia te ly  a p p a r e n t , a n d  th e  re s u lts  
o f  w h ic h  m a y  n o t  b e  e v id e n t  t i l l  th e  n e x t  c e n s u s ,— w h ic h , 
m o r e o v e r , a re  su re  to  b e  m e t  w ith  s tre n u o u s  o p p o s it io n  a n d
p r o te s ts  fr o m  th e  v e r y  p e o p le  in te n d e d  t o  b e  b e n e f i t e d ,__
s h o u ld  b e  c r o w d e d  o u t  in  th e  s c r a m b le  f o r  G o v e r n m e n t  a l lo t ­
m e n ts .”  S o  th a t , a l t h o u g h  it  is  h a r d ly  t o  b e  w o n d e r e d  a t  
th a t  sa n ita t io n  is  “  c r o w d e d  o u t  ”  in  th e  s t r u g g le  f o r  a l lo t ­
m e n ts , w h a t  is  w a n te d  is  a  c le a r e r  r e c o g n it io n  b y  a ll, fr o m  
g r e a te s t  t o  le a s t , th a t  in  a  c o u n tr y  w h ic h  is  fa ir ly  se t t le d
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th ere  is  no one thing so urgent, n o th in g  o f  su ch  su prem e 
im p o rta n ce , as H ea lth , a n d  th a t  th e  S ta tesm an  b y  w h om  
th is  b e l ie f  is s tro n g ly  h e ld  a n d  p ra c tise d  w ill b e  th e  m an  
w h ose  m em ory  fu tu re  g en era tion s  w ill  d e lig h t  to  h o n o u r  *

O f th e  a ctu a l v a lu e  o f  a ll th a t has b e e n  d on e  u n d er  th e  
nam e o f  S a n ita tion  in  In d ia , it  is  e x c e e d in g ly  d ifficu lt  to  
fo rm  a  re lia b le  e s t im a te .! I n  th e  la rg e r  to w n s  th e  m o r ­
ta lity  fr o m  ch o le ra  h as b e e n  v e r y  g r e a t ly  r e d u ce d  b y  th e  
in tro d u ctio n  o f  a p u re  w a te r  su p p ly . D y se n te ry , fo rm e r ly  
a  m ost fa ta l d isease , has to  a  g re a t  e x te n t lo st  its  te rro rs  
fo r  th ose  E u rop ea n s  w h o  l iv e  ca re fu lly  as to  d ie t , c lo th in g  
a v o id a n ce  o f  ch ill, e tc ., w h ils t  ev en  th e  N a tiv e  popu lation ,' 
p a r ticu la r ly  th ose  w h o  ava il th em se lv es  o f  ra tion a l trea t­
m en t, su ffer  to  a  m u ch  less d e g re e . G u in e a -w o rm  is n o w  
e x t in c t  in  m a n y  lo ca lit ie s  w h e re  it  fo r m e r ly  a b o u n d e d  ' 
t h e  im p ro v e d  sa n ita ry  co n d it io n s  a n d  v ita l surroundings 
n o w  o b ta in in g  in  In d ia  h a v e  ch ie fly , as b e fo r e  n o te d , b e e n  
in stru m en ta l m  im p r o v in g  th e  h ea lth  o f  th e  E u ro p e a n  
p o p u la t io n , a n d  a lso , to ' a  ce r ta in  d e g re e , th e  h ea lth  o f  
th ose  N a tiv e s  o f  In d ia  w h o  b y  w ea lth  o r  e d u ca tio n  are  
en a b led  to  liv e  m  som ew h a t th e  sam e m a n n e r .!  A m o n g s t  
th e  m ass o f  th e  p e o p le , th e  co n d it io n s  o f  l i fe  a n d  p erson a l 
h a b its  th ro u g h  p o v e r ty  o r  cu stom , || are  still so c o m p le te ly  
in sa n ita ry  th a t  m a n y  y e a rs m u st pass e r e ‘th e y  ca n  b e  fr e e d

* “  The F®afc ,sooial question which should ena™  the c
Statesmen ,s tl.e health of the people .’ ’-L o rd  Beaconffield attenfcl0n of 

t  chiefly owing to the very deficient Registration Returns in Tndi„ 
t  i.e., as regards rational sanitary precautions, There is a' •,

actual or implied, to adopt the more distinctive habits neceS8ltJT*
so many, particularly in regard to the taking of aleoLni " uroPeans. us 

|| A certain municipality in India not1ong “  ’ are,dol,'S-
following resolution and submitted the same t„ r  ° grave]y earned the 
missioners disapprove of the following passage “ Th® Com.
assigned for the excessive mortality * * P* ^he statement of causes
. . . .  and lastly, the general social, coniugal'and , are" amevar® them
customs of the people.”  ” They apparently W r f / w 8’0"8 ^  mS Dud 
val, or even negation, cannot alter stubborn facts8 v i  mefre dl8aPpr°- 
Hy'jienxc and Demographic Condition of India bv B p n • ? ° tes on the 
Ghole, L. M F. Bo. U., Honorary Assistant Su’meon to H w RamJi
Irans. viith Internet, Sail. Sci. Cong., Vol XI t  ? '  E' fclle J ,ce">y, 
si oners, above referred to, however, may console H ? nered Comuiis- 
then- town nor their nation is by any mean uniaie'in V6S t' at 
mortality is increased by the ‘ social rnninnT q i in respect that the 
customs of the people,” ^ ’ 3US'■*! unci religious habits and
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fr o m  th e  p r e s e n t  e x c e s s iv e  m o r ta lity  sa v e , p o s s ib ly , th a t  
r e s u lt in g  fr o m  e p id e m ic  in fe c t io u s  d isea ses , w h ic h  is  la r g e ly  
c o n tr o lla b le  d ir e c t ly  b y  g e n e r a l sa n ita ry  m e a su re s . O f  a ll 
d iseases M a la r ia  is  s till b y  fa r  th e  m o s t  d e a d ly . O u t o f  
a b o u t  5 ,7 0 0 ,0 0 0  d ea th s  in  18 9 0  f r o m  C h o le ra , S m a ll -p o x ,
F e v e r s  a n d  B o w e l  C o m p la in ts , o v e r  4 ,0 0 0 ,0 0 0  w e re  
re tu rn e d  as d u e  t o  F e v e r , o f  w h ic h , a f t e r  m a k in g  a ll n e c e s ­
sa ry  d e d u c t io n s , a t  le a s t  75  p e r  c e n t .,  o r  3 ,0 0 0 ,0 0 0 , m a y  b e  
s a fe fy  c o n s id e r e d  t o  h a v e  b e e n  ca u se d , d ir e c t ly  o r  in d ir e c t ­
ly ,  b y  m a la ria .

H a v in g  th u s  in d ic a te d , in  th e  b r ie fe s t  m a n n e r  p o s s ib le , 
th e  e ssen tia l o u tlin e s  o f  th e  p a s t  a n d  p r e s e n t  h is t o r y  o f  
h y g ie n e , a n d  h a v in g  sh o w n  th e  g r a d u a l  e v o lu t io n  o f  th e  
s c ie n c e , th e  d ifficu lt ie s  w h ic h  its  s u p p o r te rs  h a v e  h a d  to  
su rm o u n t , th e  o b s t r u c t io n  w h e r e w ith  t h e y  h a d , a n d  s t ill  
h a v e , t o  c o n te n d , th e  tr iu m p h s  th e y  h a v e  g a in e d , a n d  a re  
c o n t in u in g  to  g a in , in  th e  f ig h t  a g a in s t  d ise a se  a n d  m is e r y , 
it  b e h o v e s  us to  e x a m in e  in  d e ta il  in to  th e  q u a lifica t io n s  
a n d  t r a in in g  w h ic h  a re  n e c e s s a ry  f o r  th e  m o d e r n  h y g ie n is t ;  
a n d  t o  d e fin e  th e  g o a l  t o w a r d s  w h ic h  a ll su ch , w h o  a re  
w o r t h y  o f  th e  n a m e , a re  r e s o lu te ly  s t r iv in g .

T h e  essen tia l q u a lifica t io n s  f o r  p e r s o n s  c a l le d  u p o n  t o  
o c c u p y  a  h ig h  p o s it io n  in  th e  P u b l ic  H e a lth  S e r v ic e  in  
a n y  c o u n tr y  a re  a t le a s t  as v a r ie d  a n d  e x te n s iv e  as th o s e  

• r e q u ir e d  f o r  a n y  o th e r  s in g le  o ff ice , p r o b a b ly  m o r e  so .
T h e y  a re  p r im a r ily  d iv is ib le  in to  tw o  g r e a t  c la sse s , viz., th e  
p u r e ly  t e c h n ic a l  k n o w le d g e ,  w h ic h  re su lts  f r o m  s tu d y  a n d  
e x p e r ie n c e , a n d  th o s e  m e n ta l q u a lit ie s  w h ic h  a re  m o r e  o r  
less  n e c e s s a r y  t o  a ll w h o  a s p ir e  t o  g o v e r n  o r  d ir e c t  p u b l i c  
a ffa irs  w it h  a n y  d e g r e e  o f  s u c c e s s . F ir s t ,  th e n , as t o  th e  
e x a c t  n a tu r e  o f  th e  s u b je c t s  Avith Avhicli th e  h y g ie n is t  is  
c o n c e r n e d . O f  su ch , it  is  im p o s s ib le  t o  g iv e  a  c o m p le t e  l is t  
h e re , b u t  s o m e  id e a  o f  t h e ir  n u m b e r  a n d  v a r ie t y  m a y  b e  
g a t h e r e d  f r o m  th e  s ta te m e n t  th a t  th e  l is t  s h o u ld  in c lu d e  
a lm o s t  a ll th a t  is  r e q u ir e d  f o r  th e  s e p a r a te  d e g r e e s  in  
S c ie n c e , in  M e d ic in e  a n d  in  P u b l ic  H e a lt h . T h e  t im e  h a s  
n o t  y e t  a r r iv e d  w h e n  i t  h a s  b e c o m e  c u s to m a r y  f o r  s tu d e n ts
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to  com m en ce  th e ir  s tu d ie s ' w ith  a  v iew  to  d e v o tin g  th e ir  
fu tu re  to  the pu rsu it o f  h y g ien e , and , in d eed , it is still c o n ­
sidered  b y  m any th at the possession  o f  a m ed ica l d e g re e  is 
ev id en ce  o f  the possessor’ s k n o w le d g e  o f  h y g ie n e — than  
w h ich  no g rea ter  error  is p ossib le . N o  one can  n ow  be  
ap p oin ted  M ed ica l O fficer o f  H ea lth  to  an y  larg'e tow n  or 
d istr ict in  E n g la n d  w ith ou t p ossess in g  som e san itary  q u a li­
fication  in  a d d ition  to  his p u re ly  m ed ica l qualifica tion , a step 
in  the r ig h t  d irection * . I t  w as lo n g  a g o  rem ark ed  b y  L o rd  
H erb ert that a sanitarian  m ust n eeds possess a con sid era b le  
share o f  the p ro fess ion a l k n o w le d g e  o f  th e  ph ysic ia n , p h y ­
s io log ist, g e o log is t , m eteoro log is t , to p o g ra p h is t , ch em ist, 
en g in eer a n d  m ech an ic , a list w h ich  m ig h t n ow  b e  c o n ­
s id erab ly  ex ten d ed . I t  is possib le  th a t w ith  a fe w  officers 
thus tra in ed  and  eq u ip p ed , p a rticu la r ly  as reg a rd s  the 
m eans and  m eth ods o f  resea rch  in  m od ern  la b ora tor ies , th e  
m ore  su bord in ate  san itary  officia ls m ig h t b e  m ed ica l o fficers 
p u re  an d  s im p le ; p ro v id e d , h ow ev er , th a t th e y  are n o t  
a lrea d y  ov erb u rd en ed  w ith  oth er  w ork , an d  th a t th e y  h ave  
g iv e n  so lid  ev id en ce  o f  sp ecia l tra in in g  in  the essentia ls o f  
san itation . T h e  la tter  sh ou ld  n ever, on  any  a ccou n t, b e  
con sid ered  su itab le  fo r  th e  p u re ly  h y g ie n ic  app oin tm en ts 
b u t sim p ly  as m ed ica l o fficers w h o , p ossess in g  a sou n d  k n o w ­
le d g e  o f  the o rd in a ry  san itation  o f  tow n s, b u ild in g s , e tc ., are

* For the training of the skilled Hygienist in the future the proper 
course to pursue would probably be as follows. He should first of all go 
through the training and examinations for the degree (B. So.) in Physical I
Science as required, for example, by the University of Edinburgh He 
should then commence his special training for a snecial degree, Bachelor 
ot Hygiene. It is without doubt essential that he should he familiar with 
disease as seen at the bed side, and have a thorough knowledge of anatomy 
physiology, etc., bufc it is absurd to -waste his time in the acquirement of a 
minute knowledge of Surgery and Medicine, Midwifery, Diseases of the 
Eye, Lunacy, Therapeutics, etc. Instead of such subjects he should be 
called upon to study Climatology, Demography, Epidemiology, Sanitary 
Law, Sanitary Engineering, etc., after having passed-his examinations in 
Anatomy, Physiology, Pathology, and especially Methods of Research 
He would then be really a trained and skilled sanitary authority compel 
tent to give a valuable opinion on proposed sanitary works, to investigate' 
the causes of outbreaks of disease, to offer suggestions of great value to 
local boards, municipal councils, etc., to work out the cause of specific 
diseases, etc., etc. He should be neither a medical oflicer, pure and 
simple, nor an engineer, but an oflicer capable of criticising effectively the 
proposals of both classes. The idea oan only be outlined here, bnt the 
writer hopes to amplify it elsewhere
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p e rm itte d  to  a c t  as sa n ita ry  o ffice rs  f o r  th e  t im e  b e in g . T o  
som e  i t  m a y  seem  th a t  t o o  g r e a t  in s is te n ce  is  la id  o n  th e  
sp e c ia l t r a in in g  o f  h y g ie n is ts  a n d  sa n ita ry  o ffice rs , b u t  th e  
r e c o r d e d  e x p e r ie n ce  o f  th e  p a s t  f i f t y  y e a rs  in  E n g la n d  a n d  
o th e r  E u ro p e a n  co u n tr ie s , th e  o p in io n s  o f  a ll w h o s e  n a m es 
a re  e m in en t in  th is  c o n n e c t io n , th e  co n s ta n t  e x p a n s io n  a n d  
in c re a s in g  im p o r ta n c e  o f  th e  s u b je c t ,  o n e  a n d  a ll d e m o n ­
stra te  th a t  su ch  t r a in in g  is  a b s o lu te ly  n e ce s s a ry  a n d  o f  
d ir e c t  b e n e fit  to  th e  p u b l ic  h e a lth  a n d  p u b l ic  fu n d s  a lik e .
T h e  n e e d  f o r  sp e c ia lis ts  in  e v e r y  s u b je c t — g e o lo g y ,  m e te o -  
r o lo g y ,  sa n ita ry  e n g in e e r in g , m e d ic in e , e t c .— still rem a in s , 
b u t  th e re  m u st b e  p ic k e d  m e n , h ig h ly  t r a in e d  a n d  e x p e r i -  
e n c e d , w h o  a re  c a p a b le  o f  r e c e iv in g  a n d  a ss im ila t in g  th e  
re su lts  o f  th e  w o r k  a c c o m p lis h e d  b y  th e  'fo r m e r , a n d  o f  
ju d g in g  its  v a lu e  a n d  a p p lic a t io n  in  th e  f ie ld  o f  h y g ie n e .
F o r  b o th  th e  h y g ie n is t  a n d  s a n ita ry  o ff ice r  i t  is  a b s o lu te ­
ly  e ssen tia l th a t  th e ir  t r a in in g  b e  thoroughly 'practical.
C ou rses  o f  le c tu re s  u n a c c o m p a n ie d  b y  p r a c t ic a l  d e m o n s tr a ­
t io n s  a re  la r g e ly  a  w a ste  o f  t im e , a n d  y e t  th e  la t te r  a p p e a r  
to  b e  u n k n o w n , o r  a t a ll e v e n ts  u n p r a c t is e d , in  I n d ia .*
T h e  fo l lo w in g  e x t r a c t  m a y  s e rv e  t o  illu s tra te  w h a t  is  m e a n t , 
a n d  a lso  w h a t  is n e e d e d  f o r  s tu d e n ts  o f  m e d ic in e , f o r  n e w ly -  
a r r iv e d  m e d ic a l  o ffice rs  (th e  fu tu r e  ‘  D is t in ct  S a n ita r y  
O f f i c e r s ’ ) ,  f o r  sa n ita ry  in s p e c to r s , a n d  a b o v e  a ll, f o r  c a n d i ­
d a te s  f o r  th e  d e g r e e  in  sa n ita ry  s c ie n c e . O f  c o u r s e , th e  
d e m o n s tra t io n s  w o u ld  n o t  b e  th e  sam e f o r  a ll, e ith e r  as to  
q u a n t ity  o r  q u a lity , it  is  m e r e ly  th e  n e c e s s ity  f o r  a n a lo g o u s  
p r a c t ic a l  w o r k  in  I n d ia  th a t  is  h e re  in s is te d  u p o n .

TH E S A N IT A R Y  IN S T IT U T E .
Sixteenth Course o f Lectures and Demonstrations fo r  Sanitary 

Officers, 1893.

Sept. 29. Elementary Physics and Chemistry.
Oct. 3. Ventilation, Warming and Lighting— Sir Douglas 

Galton, k .c .b .

* The author lias tried to carry out such practical demonstrations to 
some extent by taking the students of his class to see Sewage Farms,
Sewerage Systems, Meteorological Stations, etc., but for various reasons, 
over which he has no control, it has been found impossible, for the pre­
sent, to carry on the practice.
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Oct. 6, Principles of Calculating Areas, Cubic spaces, etc.;
Interpretation of Plans and Sections to Scale—H.
Law, M. Inst., c .e .

„ 7. Visit to Sewage and Destructor Works—Ealing, at
3 P.M.

„ 10. Water Supply, Drinking Water, Pollution of Water
J. Wallace Peggs, a .m .i .c.e .

„ 11. Visit of Inspection in tlie Parish of St. George’s,
Hanover Square—2 p .m .

„ 13. Sanitary Building Construction—Keith D. Young,
F E.I.B.A.

„ 14. Visit to Express Dairy Company’s Farm, College
Farm, Finchley— 3 p .m .

„ 17. Sanitary Appliances—W . C. Tyndale, a .m .i .c e .
Visit to East London Soap Works, Bow.

„ 20. Details of Plumber’s Work— J. Wright Clarke.
„ 21. Visit to Beddington Sewage Farm—Croydon.
„ 24. Sewerage and Sewage Disposal— Prof. H. Bobinson.
„ 25. Visit o f  Inspection in  the Parish of Chelsea— 2 p .m .
„ 27. House Drainage— W . C. Tyndale.
„ 28. Visit to Isolation Hospital, Museum, Sanitary Depot,

Sewage Disposal works, etc.—Highgate.
„ 31. Scavenging, Disposal of House Refuse—Charles

Mason.
etc. etc.

I f  such  courses w ere  o rg a n ised  in  In d ia , an d  ev e ry  m ed i­
ca l o fficer, b e fo re  b e in g  a p p o in ted  S a n ita ry  o fficer  fo r  a 
tow n  or d istr ict, w as com p e lled  to  a tten d , and  th e re a fte r  
ex a m in ed  p ra c t ica lly  as to  h is k n o w le d g e  o f  th e  v a r iou s  
su b jects  d em on stra ted  an d  le c tu re d  u pon , it is certa in  th a t 
g rea t im p rov em en t w o u ld  ta k e  p la ce  in  m an y  d ire ct ion s , 
an d  th at m an y  w h ose  in terest in  h y g ie n e  is n ow  o f  the 
sm allest w ou ld  b e  le d  to  d ev o te  a g rea ter  share o f  th e ir  
tim e a n d  en erg ies  to  th is w o rk . B u t, le t it  b e  rem em b ered  
th a t all th e  k n o w le d g e  and  lea rn in g  in  th e  w o r ld  w ill n o t  
tra n sform  th e  stu d en t in to  th e  tru e  h y g ie n is t  i f  h e  d oes  
n o t  in  a d d ition  possess  th ose  h ig h  m enta l a n d  m ora l q u a li­
fica tion s th a t h a v e  d istin g u ish ed  so m an y  w h ose  nam es are 
in d isso lu b ly  lin k e d  w ith  th e  d ev e lop m en t and  ev o lu tio n  o f 
th is sc ien ce . H e  m ust h a v e  an  en thusiasm  fo r  th e  w ork  
g re a t  a n d  e x tin g u ish a b le , b u t  so co m p le te ly  k e p t  in  h an d
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a u d  c o n tr o lle d  tlia t  m en  m a y  n o t  rea lise  th e  f o r c e  w h ic h  is  
c o n t in u a lly  im p e llin g  th e m  in to  th e  p a th s  o f  h e a lth  a n d  
c le a n lin e s s ;*  s t ill  m o re  m u st h e  b e  a b le  to  f p o ssess  h is  so u l 
in  p a t ie n ce  n o t  u s in g  su ch  as a n  e x c u s e  f o r  id le n e ss , b u t  
m e r e ly  as a f fo r d in g  t im e  f o r  th e  cu r r e n t  o f  p u b l ic  o p in io n  
t o  se t in  a  fa v o u r a b le  d ir e c t io n . T h e  m a n  o f  t a c t  w ill  
s u c c e e d  w h e re  th e  ra sh  o r  o v e r -h a s ty  w ill  fa i l ,  a n d  th e  b e s t  
o f  a ll is  h e  w h o , l ik e  a  w ise  G e n e r a l 'o n  th e  f ie ld  o f  b a tt le , 
k n o w s  ju s t  w h a t  th e  fo r c e s  u n d e r  h is  c o m m a n d  c a n  d o  a n d  
w h e re in  th e  s tr e n g th  a n d  w e a k n e ss  o f  th e  o p p o s in g  a rm y  
lie . A n d  n o t  o n ly  is  th e  h y g ie n is t  e n g a g e d  in .a  c o n s ta n t  
s t r u g g le  a g a in s t  m is e ry , d ir t  a n d  d ise a se , b u t  m o r e  f r e ­
q u e n t ly  th a n  n o t  h e  fin d s  h im s e lf  in  a  c o u n tr y  w h e r e  th e  
v e r y  in h a b ita n ts  w h o m  h e  is  s e e k in g  to  d e l iv e r  f r o m  th e s e  
ty ra n ts , r e g a r d  h im  w ith  d u ll su s p ic io n  o r  a c t iv e  h a tr e d .
T o  w in  th e s e  d o u b t in g  o r  ca re le ss  o n e s  t o  h is  s id e  a n d  to  
e n lis t  th e m  u n d e r  th e  b a n n e r  o f  H y g ie n e  ; t o  f ig h t  c o n ­
t in u a lly  a n d  u n t ir in g ly  a g a in s t  a ll  fo e s  t o  th e  h e a lth  o f  
m a n k in d ; t o  c o n s id e r  n o  la b o u r  to o  g r e a t ,  n o  m a tte r  t o o  
t r iv ia l  f o r  a t te n t io n — is th e  w o r k  o f  th e  h y g ie n ic  r e fo r m e r .
I n  a  w o r d , h e  m u st h im s e lf  i llu s tra te  a n d  a m p li fy  th e  
m e a n in g  o f  th e  ‘R o m a n  p o e t ’ s s a y i n g t :— Homo sum : hum ani 
n ih il a me alienum  puto.

W h a t ,  th e n , rem a in s  t o  b e  le a r n t  as to  th e  p r e s e n t  p o s i ­
t io n  o f  th is  s c ie n c e  a n d  its  e x p a n s io n  in  th e  fu tu r e  ? T o  
sh o w  th is  c le a r ly , n o  b e t t e r  m e a n s  c a n  b e  a d o p t e d  th a n  t o  
la y  b e fo r e  th e  r e a d e r  a  fe w  e x t r a c t s  f r o m  th e  fin a l w o r d s  
o f  on e  Avho h a s  d e v o te d  a  l i fe t im e  t o  th e  s e r v ic e  o f  H y g ie ia . j ;

S p e a k in g  o f  th e  g r a d u a l  b u t  s te a d y  in v e s t ig a t io n  in to  
th e  v a r ie d  ca u se s  a n d  m e a n s  o f  p r e v e n t io n  o f  d ise a s e  w h ic h  
is  n o w  b e in g  c a r r ie d  o n  in  E u r o p e , a n d  th e  a p p l ic a t io n  o f

* By many, now-a-days, enthusinsm is looked npou as a grand mistake 
a weakness to which no man, who is a man, should be liable. Let the 
student remember, however, that nothing great was ever accomplished 
without faith and enthusiasm, and, above all things, let him always keep 
the golden mean between the Scylla of sloth and scepticism aud the 
Charybdis of feverish hurry and fanaticism. -|- Terence.

J Sir John Simon, k.C.b,, whose book, E n glish  S a n ita ry  In s titu tio n s  it 
by far the most complete history of English Sanitary Science extant, a'ud 
is worthy of careful perusal by all who study the subject,
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the k n ow led g e  thus resu ltin g  to the con tro l o f  disease, he 
says, “  T h e progress w h ich  has been  m ade con sists  essen­
tia lly  in  p ra ctica l app lica tion s o f  P a th o lo g ica l S c ie n c e ; and  
h app ily  th at b ra n ch  o f  k n ow led g e  shew s ev ery  s ig n  o f  co n ­
tin u in g  to  g iv e  lessons fo r  a pp lica tion . In  the eyes o f  those 
w h o cu ltiva te  it  in  a sp irit o f  b e co m in g  m od esty  tow ards 
the m agn itu d e  an d  the d ifficu lty  o f  th e ir  su b ject-m a tter , 
it, no d ou b t, lik e  m an y  oth er b ra n ch es  o f  the in fin ite stu dy  
o f  N atu re , appears h ith erto  as -only in  th at first stage  o f  
tru e  g row th  w h ere  th e  k n ow n  is im m easu rab ly  less th an  
the u n k n o w n ; b u t even  in  th is early  stage it  has a lready  
g iv e n  am ple lig h t  fo r  v e ry  la rg e  p reven tion s o f  d ise a s e ; 
and , so fa r  on w a rd  as w e can  foresee , w e m ay  ex p e ct  th a t 
its l ig h t  w ill con tin u e  to  b e  an ev e r -a d v a n c in g  g u id e  fo r  
advan ces o f  law  an d  con d u ct. I t  is n ow  p ro ce e d in g  w ith  
su ch  a ctiv ity  as th e  “w orld  has n ev er  b e fo re  w itnessed , an d  
th e  variou s k in d s  o f  k n o w le d g e  w h ich  su p p ly  resou rces fo r  
th e  p rev en tion  o f  d isease are in cre a s in g  w ith  im m ense 
ra p id ity . C learly  w e h a v e  to  h op e  th a t, in  p rop ortion  as 
e x a c t  k n o w le d g e  is g a in e d  o f  a g en cie s  p re ju d ic ia l to  th e  
p u b lic  h ea lth , th e  n a tion  w ill p ro v id e  aga in st th em  b y  
a p p rop ria te  law  an d  b y  e ffe ctive  a d m in is tra t io n ; b u t, fo r  
ob v iou s  reasons, it is  n ot lik e ly  th a t p ra ctica l re form s w ill 
k eep  them selves im m ed ia te ly  abreast o f  scien tific  p rog ress .
F o r  them , nam ely , the ra te  o f  a d v a n ce  m ust in  c h ie f  p a rt 
d ep en d  on  the p rog ress  o f  p o p u la r  ed u ca tion  as to  th e  fa c ts  
an d  in terests a n d  duties o f  th e  case, an d  can  th e re fo re  
h a rd ly  b e  e x p e c te d  to  b e  o th er th a n  g ra d u a l an d  som ew h at 
slow . T h u s it  has been  th at d ow n  to  th e  p resen t tim e, ou r 
d isea se -p rev en tiv e  p rov is ion s  o f  law  h a v e  ce rta in ly  n ot in  
a ll resp ects  k e p t  p a ce  w ith  wdiat w e k n o w  as to th e  causes 
o f  d is e a s e ; a n d  even  less a d v a n ce d  in  m ost in stan ces is th e  
read in ess o f  person s  a n d  au th orities to  m ak e fu ll use o f  th e  
p rov is ion s  w h ich  ex ist.

E v en  as re g a rd s  th ose  parts o f  th e  case  w h ere  p op u la r  
ed u ca tion  m ig h t n ow  b e  su p p osed  to  h ave  b e co m e  com p a ra ­
tiv e ly  r ip e— th e p a rts  w h ich  sp ecia lly  re g a rd  th e  C u ltiva ­
tion  o f  C lean lin ess, it w ou ld  b e  fla ttery  to  p re ten d  th at

' Gov \
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a v e r a g e  E n g la n d  lias y e t  r e a c h e d  a n y  l i ig l i  s ta n d a rd  o f  
s e n s ib ility  to  d ir t  *  A g a in s t  a c cu m u la te d  o b v io u s  m asses 
o f  filth , a g a in s t  e x tre m e  fe r o c it ie s  o f  s te n ch , lo c a l  p ro te s ts  
n o  d o u b t  a re  p r e t ty  c o m m o n ly  to  b e  h e a rd , a n d , a t  m o m e n ts  
w h e n  th e re  is  p a n ic  a b o u t  d isea se , m a y  o ft e n  r ise  to  c o n s i­
d e r a b le  w a rm th  o f  in d ig n a t io n ; b u t  in  r e g a r d  o f  th e  less 
r io to u s  fo rm s  o f  u n c le a n lin e ss , fa r  t o o  m u c h  insensibility is  
w id e ly  sh ow n , t

“  ^  §Teafc People, determ ining what it will deem  to be

* Wb?n 1 s-oeHk1 of average England still having to learn lessons and 
even rndmientary lessons, in various matters of sanitary cleanliness’ I do 
not ,ntend to imply that the wealthier classes of society are an exception 
to that average reproach. 11 is by no means alone in comparativelvTor 
nd ungarnished dwelling, that filth-diseases and odours of filth'are ?o 

he found. In the houses of wealthy and self-indulgent persons, who per- 
haps may be spending money and raptures on the fine arts, and who cer
and ?n'Vth« 1 H ’f  fla n g e  to find themselves under imputation of dirt 
and m the highly-paid lodging-houses which these classes inhabit from 
,me to time at their so-called health-resorts, it is not very i“  nSed 

as to the.lodg.ngs, it is rather frequent,-to find that the staircase is ™ !’ 
abonfs^ o r .less sewage-odour from defective drain-structures there- 
, „ ° !n -the basement; and even the wealthiest know but too well

Persons,Tot flirly educated T ^ T T b y T h T v T e^ ieT f smelh T u m b f^ '
...— ”f ■■ « 3 p -  . r & r s s r

nat  f  ®,e’ T  m8tf."oe> T W hUle fastidiousness prevails in the popular mind 
as to the domestic and commercial arrangements which supply D riShw  
Water, that even the Loudon water-supply, after half-a-century of dis-mstf 
ing disclosures, and after various very terrible disasters, is not yet seem 
ed against gross defilement, is a fact to be sufficients gathered fT n  the
H h<3 ° flr ! e" mmer und?r the Metropolis Water Act, 1871 and
8 “ 0tke.r vva>'a, deplorably notorious. In the summer of 1886 theLa cat

K e V u a /T e  Thames,g f o r 'a b S T m i T s T S b ‘rf iT c o u r s e 'T e T ''167

.nth th .i“ ,„e: , i . C 2  “ i

S B t t e t f i V S  S & 5 S K 5B  » £ 5 E §
beaiing the outrage, is a question which may be left for such f„ t „  ,d- y

S S S e j S s s S I p Spleasure or profit,”  is not (even apart from rlgattasfTikelT
S . r k," g ” t9 r“  * » “ •< l i » » “ L » e» b , d . S



i  m  ..  ( e x
cxviii 1 N T K 0 D 0 C T I 0 N. D l  J

p r o p e r  p u r ity  f o r  a ir a n d  w a te r , lias n o t  to  m ea su re  o n ly  
fr o m  th e  s c a v e n g e r ’ s p o in t  o f  v ie w , b n t  su re ly  a lso  w ith  
som e sense o f  th e  h elp  w h ic h  a ccru e s  to  th e  h u m a n  m in d  
fr o m  b e h o ld in g  th e  p u re  a sp ects  o f  N a tu re , a n d  w ith  som e  
rea d in ess  f o r  d isp lea su re  w h e n  th e  b e a u ty  a n d  b o u n ty  o f  
N a tu re  a re  w a n to n ly  a ffr o n te d  b y  s lo v e n lin e ss  a n d  w a ste .
F o r  r ich  a n d  p o o r  a lik e , it  ca n n o t  b e  to o  c le a r ly  u n d e r ­
s to o d  th a t th e  c la im s  o f  c le a n lin e ss  are  fa s t id io u s . I n  
o r d e r  to  sa n ita ry  s e l f -p r o te c t io n  b y  its  m ean s, th e re  m u st 
b e  su ffic ien t r e fin e m e n t o f  ta ste  to  a b h o r  e v e n  m in o r  
d e g re e s  o f  d ir t , a n d  to  in s ist  th r o u g h o u t  on  th e  u tm ost  
p o s s ib le  p u r ity  o f  a ir  a n d  w a t e r ;  th e re  a lso  m u st b e  su ffi­
c ie n t  sh a rp n ess  a n d  c u lt iv a t io n  o f  s ig h t  a n d  sm e ll, to  
im m e d ia te ly  d is c o v e r  e v e n  m in u te  in fra c t io n s  o f  th e  sa n i­
ta ry  r u le ;  a n d  th ere  m u st b e  su ffic ien t in te ll ig e n c e  a n d  
w a tch fu ln e ss  as to  th e  ch a n n e ls , c o m m e rc ia l  a n d  o th e r , 
w h ic h  ca n  c la n d e s t in e ly  a d m it  u n c le a n lin e s s  fr o m  w ith ­
o u t .”

A g a in ,  as r e g a r d s  th e  p r o g r e s s  m a d e  s in ce  th e  ea r ly  
p a r t  o f  th e  p re se n t c e n tu r y  in  th e  d ir e c t io n  o f  lo c a l  s e l f -  
g o v e r n m e n t , m o re  p a r t ic u la r ly  in  c o n n e c t io n  w ith  th e  
C o m m o n  H e a lth , c a r e fu l  s tu d y  w ill sh o w  th a t it  h a s  b e e n  
p h e n o m e n a l in  a m o u n t a n d , in  th e  m a in , e m in e n t ly  sa tis ­
fa c t o r y .  I f  th ose  in  I n d ia  w h o  are  in  a n y  w a y  c o n c e r n e d  
w ith  m u n ic ip a l a ffa irs , in d ir e c t ly  o r  d ir e c t ly ,  w ill  b u t  c a r e ­
fu l ly  s tu d y  th e  h is to r ica l d e ta ils  o f  su ch  Avork in  E n g la n d  
th e y  w ill d e r iv e  f r o m  su ch  s tu d y  an  in v a lu a b le  a m o u n t  o f  
in fo rm a t io n  a n d  e n c o u r a g e m e n t . “  O u r  la s t  s ix ty  y e a r s  o f  
E n g lis h  p o lit ic a l  l i fe  h a v e  b e e n  so  t r a n s fo r m a to r y  o f  lo c a l  
a d m in is tra t iv e  r e la tio n s , th a t  p o p u la r  in te ll ig e n c e  h as h a r d ­
ly  h a d  tim e to  fo l lo w  th e  c h a n g e , a n d  to  r e a lis e  c o n s c ie n t i ­
ou s ly  f o r  its e lf  h o w  la r g e  a mrw c r e a t io n  o f  p o p u la r  d u tie s  
a n d  re s p o n s ib il it ie s  h a s  ta k en  p la c e . A  p e r io d  o f  im m a ­
tu r ity  in  su ch  re la tio n s  m a y  b e  e x p e c t e d  to  h a v e  its  t r a n s i­
e n t  w ea k n esses , r e q u ir in g  tre a tm e n t  m o re  o r  less  t r a n s i t o r y ; 
a n d , f o r  th em , a ll c a n d id  m in d s  m a k e  a llo w a n ce  ; b u t ,  in  
th e  m o re  p r o s p e c t iv e  sen se  w h ic h  re g a r d s  p e r m a n e n t  n o rm s  
o f  a c t io n , it  o f  c o u r s e  is  s u p re m e ly  to  b e  h o p e d  th a t  d e m o -
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crafcised lo c a l  g o v e r n m e n t  w ill  k n o w  lio w  to  s e c u r e  d u e  
d i l ig e n c e  a n d  h o n e s ty  in  th e  a d m in is tra tio n  o f  its  a ffa irs , 
w ith o u t  h a v in g  in a n y  g re a t  d e g r e e  to  d e p e n d  on  th e  p u n ­
is h in g  p o w e r s  o f  C o u rts  o f  J u s t ic e . S u re ly , fa r  m o re  th a n  
o n  a n y  su ch  e x te r io r  c o r r e c t iv e ,  it  o u g h t  to  b e  a b le  to  
r e ly , p r e v e n t iv e ly , o n  i t s e l f ;  f o r  e d u c a te d  lo c a l  p a tr io t is m  
ca n  en su re  fr o m  b e fo r e h a n d , th a t  m is d e m e a n o rs  in  lo c a l  
g o v e r n m e n t  sh a ll n o t  a r ise . I n  th is , as in  o t h e r  p a r ts  o f  
o u r  e le c to ra l sy s te m , th e  h ig h  in te g r ity , th e  d u t ifu ln e s s  
a n d  d is in te re s te d n e ss  o f  e a c h  r e p r e s e n ta t iv e  o f  th e  p e o p le , 
m u st b e  f o r  th e  p e o p le  i t s e l f  t o  r e g u la te , a n d , w ith  its  
r e s p e c t  a n d  g r a t itu d e , to  r e w a r d . E q u a lly ,  to o , th e  n a t io n  
is  c o n c e r n e d  in  th is  c o r r e la t iv e  h o p e  : tlia.t to b e  e le c t e d  
m e m b e r  o f  a  d is t r ic t ,  o r  'c o u n t y -c o u n c i l  o f  lo c a l  g o v e r n ­
m e n t , a n d  th u s to  b e c o m e  a  p a r t ic ip a to r  in  fu n c t io n s  o f  
essen tia l s e r v ic e  to  th e  S ta te , w ill  m o re  a n d  m o re  c o m m e n d  
its e lf ,  as an o b je c t  o f  le g it im a te  a n d  g e n e r o u s  a m b it io n , 
to  p e rs o n s  o f  g o o d  b u s in e ss  a b i l it y  a n d  o f  su ffic ie n t  le is u r e , 
w h o  w o u ld  h a v e  in  v ie w  n o  o th e r  p u r p o s e  th a n  th a t  o f  
b e in g  a c t iv e ly  u s e fu l  in  p u b l ic  d u ty  ; a n d  th a t  th u s , w h ile  
tru e  p o p u la r  e d u c a t io n  sh a ll b e  s t r e n g t h e n in g  a ll e le c to r a l  
b o d ie s  to id e n t i fy  a n d  r e je c t  th e  c a n d id a t u r e s  o f  p e r s o n s  
w h o  are  in te n t  o n ly  on  p e r s o n a l a im s , th e  b o d ie s  sh a ll h a v e  
b e fo r e  th e m  in  in c r e a s in g  n u m b e r s  c a n d id a t e s  w h o m  it  
w ill  b e  h o n o u r  to  th e m s e lv e s  to  e le c t .”

“  F o r  th e  fu r th e r  d e v e lo p m e n t  o f  o u r  sa n ita ry  in s t itu t io n s  
a n d  th e ir  w o r k in g ,  th e  e d u c a t io n a l  o n w a r d  im p u ls e s  m a y  
b e  e x p e c t e d  to  c o m e  p r e t t y  c o n t in u o u s ly  f r o m  m e m b e r s  o f  
th e  M e d ic a l  P r o fe s s io n , a n d  a re  p e r h a p s  n o t  in  a n y  e s s e n ­
tia l se n se  to  b e  e x p e c t e d  la r g e ly  e x c e p t  f r o m  t h e m .*  T h is  
is  n o t  m e a n t  o n ly  w ith  r e g a r d  to  th e  a b s t r a c t  s c ie u c e  o f

* [ “  Tlie ascendancy of Hygiene lias greatened and glorified medicine, 
without dimming the lustre of any other branch ; but though her cult is 
established, her mission has not ended with the recognition of her sunre- 
maoy and the faithful following of her own ilk. To day she turns to the 
people and their rulers, outside the medical fold, and demands the place 

in their councils that is hers of right. A makeshift share in the adminis­
tration of the sanitary interest of the country has been grudgingly allow­
ed, but the inexorable demunds of modern enlightenment cannot be

' G(% x



n

<SLCXX I N T R O D U C T I O N .

the -matter, bu t eq u a lly  w ith  re g a rd  to  adm in istra tion . 
R e g a rd in g  th e  scien ce , it has lo n g  b e e n  ev id en t en ou g h , 
th a t, fo r  su ch  new  resea rch es  and  ob serv a tion s  as will 
su p p ly  in crease  to the b o d y  o f  e x a ct  k n o w le d g e  on w h ich  
th e  p reven tion  o f  d isease d ep en d s, th e  w or ld  ca n n ot e x p e c t  
m u ch  help  e x ce p t  from  the w ork  o f  the M e d ica l P ro fe s ­
sion  ; and  th e  sam e is n ow  con sta n tly  b e co m in g  m ore  and 
m ore  c lea r  in re g a rd  o f  p u b lic  san itary  adm in istra tion . 
W h e th e r  fo r  k in g d o m , o r  fo r  cou n ty , or fo r  d istr ict , the 
organ isation  o r  p ro ce d u re  w h ich  p u rp orts  to prevent disease 
m ust soon er o r  la ter b e  ju d g e d  fro m  the m ed ica l s ta n d ­
p o in t ,— from  th e  sta n d p o in t o f  qu estion , w h eth er  it  has 
atta ined , or can  atta in , the disease-preventive g o o d  w h ich  
is its p ro fessed  aim . T im s, m ore  an d  m ore , th e  p ra ctice  
o f  san itary  adm in istration  is h a v in g  to  ada pt itse lf to  th e  
e x p er ien ce  an d  ju d g m e n t o f  th e  m ed ica l officers e n g a g e d  
in i t ; and  w h atever o th er serv ices  m ay b e  au x ilia ry  in  the 
m atter, the adm in istration , in  essen ce , ten d s m ore  and  
m ore  to define itse lf as a sp e c ia lty  o f  m ed ica l sk ill. 
T h ere fo re  and  fo r  o th er  reason s, the p ro g re ss  o f  p op u la r  
edu cation  in  san itary  k n o w le d g e , and  in the art o f  san itary  
g ov ern m en t, w ill d ep en d , to an in ca lcu la b le  ex ten t, on th e  
person a l in fluence o f  the H ea lth -O fficers  th rou g h ou t th e  
c o u n tr y ; each  o f  w h om  is v ir tu a lly  a u th orised  to  b e  th e

satisfied until the Conservator of the public health shall sit a peer among 
the rulers. The minister of war may build mighty engines for destruction 

'and defence, and muster vast armies and navies, which disease can dis­
perse with a. weapon so tiny that the eye cannot discover it and no mere 
military expedient antagonize it. The Minister of Finance may fill his 
treasnra houses with gold and silver by the ton, which can buy human 
souls’ honor, virtue, independence, everything but the boon of health,
God’s free gift to inan, through which alone he can be like His own glori­
ous image. Commerce, agriculture, manufacture, fishery, mining, and all 
the industrial occupations of the human race, which are the objects of the 
intelligent supervision of cabinet ministers, who’ are grand masters of 
political economy, and social science, cannot thrive without the vigour of 
human blood and brains and brawn, which are the machinery of these 
occupations; yet until this decade it has not, been thought that the intel­
ligent supervision of a grand master of the divine science of medicine was 
necessary to preserve this vigour of health of the community, without 
which even these other ministers can themselves only imperfectly per­
form their own offices of administration.” From Introductory Address by 
A. L. Gihou, M.A., M.D., at the First Pan-American Medical Congress, v,
N. Y. Med. Journ., 30th September, 1893.]
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sa n ita ry  e d u ca to r  o f  Lis d is t r ic t ;  a n d  it  m a y  re a s o n a b ly  
b e  h o p e d  a n d  e x p e c te d , th a t , in  p r o p o r t io n  as th o se  o ffice rs  
are  o f  a tta in m en ts  a n d  c h a r a c te r  e n t it lin g  th e m  t o  h a v e  
w e ig h t , e a ch  o f  th e m  w ill  b e  a c c e p te d  as an  in flu en tia l 
p u b lic  te a ch e r , a n d  e s p e c ia lly  w ill  b e  e n c o u r a g e d  to  in fo rm  
a n d  in sp ir it  fo r  san ita i’y  p u rp o se s  th e  lo c a l  a u th o r ity  
u n d e r  w h ic h  h e  a c ts .”

I  h e  fa c t  th a t  P r e v e n t iv e  M e d ic in e  h a s  n o w  b e e n  fu l ly  
a d o p te d  in to  th e  s e r v ice  o f  th e  S ta te  is  in d e e d  th e  end o f  a 
g ie a t  a ig u m e n t ;  a n d  i f  th e  in s titu t io n s  o f  th e  c o u n tr y  a re  
to  b e  v a lu e d  in  p r o p o r t io n  as th e y  fa v o u r  th e  g r e a te s t  g o o d  
o f  th e  g r e a te s t  n u m b e r , it  m a y  b e  a ssu m ed  th a t  th o se  
w h ic h  r e p r e s e n t .t h e  c o u n se ls  o f  P r e v e n t iv e  M e d ic in e  w ill  
n e v e r  h e n c e fo r th  b e  h e ld  in  lo w  e steem . T h e r e  n o  d o u b t  
e x is t  s c h o o ls  o f  th o u g h t , to  w h ic h  th is  b r a n c h  o f  p o l i t ic a l  
d u ty  m a y  a p p e a r  b u t  a  tr iv ia l  a n d  n ig g l in g  k in d  o f  in d u s tr y .
F io m  b e s id e  th e  M a in *  it  h as b e e n  e x p o u n d e d  to  us in  
la n g u a g e  e q u a lly  le a r n e d  a n d  lu g u b r io u s , th a t  th e  r a d ic a l  
e r r o r  o f  th e  u n iv e rse  (n e x t  to  th e  fa c t  o f  its  h a v in g  c o m e  
to  b e ) is th e  fa c t  o f  its  p r e fe r r in g  n o t  to  c o m e  to  a n  e n d ; 
a n d , in  th e  l ig h t  o f  th a t  c r e e d , it  m a y  seem  an  a b s u r d  
a n a ch ro n ism  th a t  e v e n  th e  m illio n s  o f  m a n k in d , w h o m  a  
la te  m u c h -r e s p e c te d  p h ilo s o p h e r  o f  ou rs  u s e d  fr o m  t im e  to  
tim e  to  d e s c r ib e  as “  c h ie fly  f o o ls ,”  sh o u ld  b e  w i l l in g  t o  le t  
th e ir  e x is te n c e  b e  p r o lo n g e d . B u t  h o w e v e r  g r e a t  m a y  b e  
th e  a c a d e m ic  in te r e s t  o f  th o s e  o p in io n s , th e r e  se e m s  n o  
l ik e l ih o o d  o f  th e ir  b e in g  a c c e p t e d  as b a s e s  f o r  n a t io n a l 
p o l i c y ; a n d  to  m in d s  w h ic h  h a v e  h a d  th e  h a p p in e s s  o f  
d is c ip l in e  m  th e  A r t  o f  M e d ic in e , th e y  w ill  n o t  c o u n t  as 
o t  m o r e  p r a c t ic a l  im p o r t  th a n  a n y  m e re  c u r io u s  w r e a th in g  
o f  t o b a c c o -s m o k e .”

L e t  n o t  th e  s tu d e n t  o f  h y g ie n e  in  I n d ia  d e s p a ir , t h e r e ­
fo r e ,  b e c a u s e  th e r e  se em s so  m u c h  to  b e  d o n e  a n d  s o  f e w  
to  d o  it . T h e  le s s o n  to  b e  d e r iv e d  fr o m  a  s t u d y  o f  sa u i-  
f avy  r e fo r m s  in  E n g la n d  is  o n e  o f  h o p e  a n d  o f  g r e a t  th in g s

T e T e S r 83™ ’^ 0 Phi,0S0P V  of Schopenhauer, 
bodily l.ygiene ] ’ D6Veltheless’ 80me vel7  valuable hints on mental
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accom p lish ed  from  sm all b eg in n in g s . L e t  him  rem em b er, 
also, that personal exam ple  and in fluence are o f fa r  g rea ter  
v a lu e  than m ere w ords. D o  n ot e x p e c t  to  be w e lco m e d  
as the h a rb in g e r  o f  g o o d  tid in gs . B y  fa r  th e  g rea ter  p o i -  
tion  o f  th e  hum an ra ce  o b je c ts— lik e  a d irty  ch ild  to  h ave  
itse lf  an d  its  su rrou n d in gs th o ro u g h ly  c lean , an d  m an y  
yea rs  m ust e lapse ere tru e  clean lin ess b ecom es the iu le  
ra th er than  the ex cep tion . O f th e  u ltim ate tr iu m ph  o f  
H v g ie n e  o v e r  th e  ru d e  and in san itary  con d ition s  p rev a len t 
at the presen t tim e th ro u g h o u t th is v a st cou n try  th e ie  is 
no d ou b t. L e t  each  take up, as h e  is ab le , h is share in  the 
m ig h ty  w ork  o f  re form a tion  an d  shew  that he h as rea lised  
fo r  h im self th at “  c lean lin ess is n e x t  to g o d lin e ss ,”  and  
th a t fo r  the fu ll  and  p rop er  d ev e lop m en t o f  th e  la tte r , 
c lean lin ess o f  m ind  an d  b o d 3r, n o tw ith sta n d in g  m an y  w ou ld - 
b e  exam p les to th e  con tra ry , are m ost ab so lu te ly  essen tia l. 
“ M ea n w h ile ,”  w rote  o n e ,*  “ le t  th e  S a n ita ry  R e fo rm e r  
w o rk  a n d  w a it . “  G o  n ot a fter  the w or ld  said  a  w ise 
m an , “  fo r  i f  th ou  stan d  still lo n g  e n ou g h  th e  w o r ld  w ill 
com e  rou n d  to th ee . ”  A n d  to  S an itary  R e fo rm  th e  w orld  
w ill com e  rou n d  at last. G ru m b lin g , sco ffin g , cu rs in g  its 
b e n e fa c t o r s ; b oa stin g  at last, as usual, th at it d is co v e re d  
fo r  itse lf th e  v e ry  tru th s  it  tr ied  to  s ilen ce , it w ill com e  ; 
an d  w ill be  g la d  at last to  a cce p t  the on e  sy b illin e  le a f  at 

• th e  sam e p r ice  at w h ich  it  m ig h t  h a v e  h a d  the w h o le . I  he 
S a n ita ry  R e fo rm e r  m ust m ak e u p  h is m in d  to  see  n o  fru it  
o f  h is la b ou rs , m u ch  less  th an k s o r  rew a rd . *  * *  *
B u t h is w ork s w ill fo l lo w  h im — n ot as the p rea ch ers  tell us, 
to  h ea v en ,— fo r  o f  w h at use w o u ld  th e y  b e  th ere  to  h im  or  
m a n k in d  ?— bu t h ere  on  earth  w h ere  h e  set th em , th a t 
th e y  m ig h t  g o  on  in  h is p a th , a fte r  h is ex a m p le , and  
p ro s p e r  a n d  tr iu m p h  lo n g  a fte r  h e  is  d ea d , w h e n  h is  
m em ory  sh a ll b e  b lessed  b y  g en era tion s , n o t  m ere ly  ‘ y et 
u n b orn  b u t w h o  n e v e r  w o u ld  h a v e  b een  b orn  a t a ll h a d  
h e  n o t  in cu lca te d  in to  th e ir  u n w illin g  fa th e rs  th e  s im p le s t  
la w s o f  p h y s ica l h ea lth , d e c e n c y  a n d  l ife .”  A n d  sin ce  th ose

# Ch(»s. Kingsley.
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con clud ing* w o r d s  o f  o n e  w h o  sp en t y e a r s  o f  h is  l i fe  in  in c u l­
c a t in g  a n d  p r a c t is in g  sa n ita ry  r e fo r m  w e r e  p e n n e d , th e  
w o i ld ,  o r  a t  le a s t  th e  m a jo r  p o r t io n  o f  th e  c iv i l is e d  w o r ld , 
h as in  la r g e  m ea su re  “  c o m e  ro u n d  ”  to  an  a p p r e c ia t io n  o f  
th e  e ffo r ts  m a d e  b y  th e se  p io n e e r s  a n d  to  th e  a d o p t io n  o f  
th e  p r in c ip le s  so  f o r c ib ly  in s is te d  u p o n  b y  th e m . T o  
a p p r e h e n d  th e se  p r in c ip le s  a n d  t o  a p p ly  th e m , to  e d u c a te  
a n d  ra ise  th e  m illio n s  su n k  in  d ir t , d isea se  a n d  m is e r y , is  
th e  g r e a t , b u t  n o t  in s u p e r a b le , ta s k , th e  w e ig h t ie s t  r e s p o n ­
s ib i l i ty  o f  e a ch  a n d  a ll o n  w h o m  th e  b le s s in g  o f  e d u c a t io n  
h a s  b e e n  b e s to w e d — a r e s p o n s ib il ity  w h ic h  h a s  r e c e iv e d  
g r e a t , a n d  w ill  r e c e iv e  g r e a te r , r e c o g n it io n  fr o m  th o se  w h o  
g o v e r n , a n d  a  ta sk , th e  u lt im a te  a n d  su cce s s fu l a c c o m p lis h ­
m e n t o f  w h ich , d e m a n d s  th e  u n t ir in g  c o -o p e r a t io n  a n d  
s y m p a th y  o f  e v e r y  o n e  w h o se  h e a r t  h a s  r e s p o n d e d  to  th e  
c r y  o f  s u ffe r in g  h u m a n ity .
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T H E  I N D I A  N

M A N U A L  OF H Y G I E N E .
------------- +-------------

C H A P  T  E  R  I .

AIR.

A tmospheric a ir  c o n s is ts  o f  a  mixture o f  o x y g e n  a n d  n i t r o ­
g e n , ‘w ith  sm a ll q u a n tit ie s  o f  c a r b o n ic  a c id  a n d  a q u e o u s  
v a p o r , a n d  tra ce s  o f  o z o n e , n itr ic  a c id , a m m on ia , a n d  m a rs li- 
g’as o r  som e  o th e r  c o m b in a t io n  o f  c a r b o n  a n d  h y d r o g e n .
A i r i s  im p u re  w h e n  it c o n ta in s  e x c e s s  o f  a n y  o f  i t s o r d iu a r y  
c o m p o n e n ts  o r  a n y  a d d it io n a l su b s ta n ce .

T h e  n orm a l p r o p o r t io n  o f  O xygen m a y  b e  ta k e n  as 2 0 9 6  
v o lu m e s  in  100 . I n  p u re  a ir  o v e r  m o u n ta in s  i t  r is e s  to  
- 0 ' 9 9 ; in to w n s  it  fa lls  to  2 0 9 0  o r  e v e u  l o w e r *  O zone is 
a  m o d ifie d  a n d  m o re  a c t iv e  fo r m  o f  o x y g e n .  I t  is  g e n e r ­
a l l y  p r e s e n t  in  th e  a tm o s p h e re , m o re  a b u n d a n t ly  a t  n ig h t  
H um  b y  d a y , a n d  is  b e l ie v e d  to  b e  b e n e fic ia l , u n le ss  w h e n  iu  
e x c e s s , in  w h ic h  ca s e  ir r ita t io n  o f  th e  b r o n c h ia l  p a s s a g e s  
1 esu lts . Ifc is a b s e n t  fr o m  th e  a ir  o f  i l l -v e n t i la t e d  s ic k -r o o m s ,
' l" d  m s a id  to  b e  a t  a  m in im u m  d u r in g  c h o le r a  e p id e m ic s .

1 is  p r o d u c e d  b y  th e  p a s s a g e  o f  e le c t r ic a l  d is c h a r g e s  t h r o u g h  
•U1, a n d  b y  o th e r  m e a n s . I t s  a m o u n t  is  e s t im a te d  b y  th e  
( ° g r e e  o f  b lu e n e ss  g iv e n  in  a  d e fin ite  t im e  to  t e s t -p a p e r s

cleoinill5 Pma,ll,MS n' e n-’ piost invariably confined to the second or third 
20 v e r r e n t V  JUt ,e u,lr hadly-ventilated mines mny contain only 

* e' cenL of oxygen or eveu less.
I
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p re p a re d  w ith  a m ix tu re  o f  p o ta ss iu m  io d id e  a n d  s t a r c l ) .
O th e r  ca u ses , h o w e v e r , are  ca p a b le  o f  p r o d u c in g  th e  sa m e  
c o lo ra t io n , an d  a q u a n tita t iv e  test fo r  o z o n e  w h ic h  ca n  b e  
d e p e n d e d  u p o n  has y e t  t o  b e  d is c o v e r e d . I t  is  c o n v e r te d  
to  o rd in a ry  o x y g e n  b y  h e a t , s lo w ly  a t 100° C ., in s ta n ta ­
n e o u s ly  a t 3 0 0 ° C.

Ozone is an allotropio modification of oxygen, and its molecnle is sup­
posed to contain three atoms, while that of ordinary oxygen contains two.
Its density is one-twelfth greater; its power of oxidation superior. Its 
oxidising powers may be ascribed to its easily yielding atomic oxygen 
°n = °s +  When strongly compressed, ozone liquefies and forms a deep 
bjne liquid and the gas itself lias a blneish tinge. All the processes of 
Nature which derelope electricity by friction, chemical action or other- » 

•wise, generate ozone. Its presence in considerable quantity is attended 
with a peculiar pungent odor, as when the electric spark is passed several 
times in succession through air, and from this fact its names is derived, 
the oxidation of the essential oils of odoriferous plants is also supposed to 
cause the evolution of ozone. In most cases the development takes place 
only under the influence of sun-light, but it also occurs in the dark. The 
cultivation of aromatic and flowering plants about unhealthy places is, 
therefore, indicated.

N itrogen is n o t d ir e c t ly  p o iso n o u s , a n d  s l ig h t  e x ce s s  o f  
it, w h ic h  m ay  o c c a s io n a lly  a n d  te m p o r a r ily  e x is t , is  n o t  
in ju r io u s . T h e  a v e r a g e  p r o p o r t io n  m a y  b e  s ta te d  as 79 
v o lu m e s  p e r  100 .

Carbonic  A cid v a r ie s  in  a m o u n t, in  p u re  a ir , f r o m  0 ‘2 to  
0 '5  v o lu m e  in  a  th o u sa n d . T h e  a v e r a g e  is  ta k e n  a t 0 -4 
a n d  th e  q u a n tity  is e x c e s s iv e  w h e n  it  e x c e e d s  0 '5 .*  T h e  
p r o p o r t io n  in cre a se s  as w e  a sce n d  fr o m  s e a -le v e l  to  a h e ig h t  
o f  1 1 ,0 0 0  fe e t ,  d im in is h in g  a b o v e  th is  e le v a t io n  ; it  is less  
o v e r  sea  th a n  o v e r  la u d , a n d  is g r e a te r  in  se a -a ir  b y  d a y  
th a n  b y  n ig h t , th e  d i f fe r e n c e  b e in g  fr o m  0 '0 5 4  to  0  0 3 3  p e r  
c e n t . I t  is d im in is h e d  b y  h e a v y  ra in , w h ic h  w a sh e s  it o u t  
o f  th e  a tm o s p h e re , b y  v e g e ta t io n  a n d  b y  s t r o n g  w in d s .
T h e  o r d in a r y  ca u se s  o f  e x c e s s  o f  c a r b o n ic  a c id  in  t lie  a t ­
m o s p h e r e  a re  th e  re sp ira t io n  o f  an im a ls , th e  e x h a la t io n  fr o m  
th e ir  sk in s , c o m b u s t io n , p u tr e fa c t io n  a u d  s tilln ess  o f  th e  
a ir . I t  is, th e r e fo r e , m o r e  a b u n d a n t  in  d e n s e ly  p o p u la te d

* This amount of CO„ is not in itself injurious ; it is considered to be exces- 
sive because it has been’ ascertained that- there is a constant ratio between 
tbe amount of CO„ present and of organic exhalations, and that when the 
CO, exceeds 0’5 volumes per 1,000 there is almost always an injurious 
amount of organic impurity in the air. v. pp. 11 a,,d 21.
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t lis tr icts . T h e  m ea n  o f  18 d e te rm in a tio n s  b y  D r . A . S m ith  
o f  c a r b o n ic  a c id  in  th e  a ir  o f  c lo s e  p la ce s  in  L o u d o n  w a s  
1 '2 8 8  v o lu m e  p e r  1 ,0 0 0 , th e  m a x im u m  3 ‘ 20. In  a  c r o w d e d  
s c h o o l-r o o m  P e t te n k o fe r  fo u n d  7’ 23  p e r  1 ,0 0 0 . R e s p ir e d  
a ir  co n ta in s  4 0  v o lu m e s  o f  c a r b o n ic  a c id  in  a  th o u s a n d , 
a n  a d u lt  m a n  a t  o r d in a r y  la b o r  g iv in g  o u t  fr o m  h is  lu n g s  
fr o m  12 to 16 c u b ic  fe e t  in  24  h o u r s .*  A n  u n d e te r m in e d  
q u a u tity  is e x h a le d  fr o m  th e  sk in  o f  l iv in g  a n im als .

A given volume of eoui-gns produces, when burnt, about twice its bulk 
of carbonic acid. The combustion of 11 pound of oil generates nearly as 
much ns 10 cubic feet of gas. A pound of dried wood requires 120 cubic 

• feet of air for complete combustion, the principal product being carbonic 
ncid ; and a pound Of coal requires twice as much.

P u tr e fa c t io n  co n s is ts  c h ie fly  in  th e  s lo w  o x id a t io n  o f  
o r g a n ic  m a tte rs  t h r o u g h  th e  a c t iv ity  o f  m ic r o -o r g a n is m s , 
b y  Avliicli, a m o n g s t  o th e r  c h a n g e s , c a r b o n  is c o n v e r t e d  
in to  c a r b o n ic  a c id . T h is  g a s  c o n s t itu te s  16 p e r  c e n t , o f  
th e  e m a n a tio n s  fr o m  s e w a g e , a n d  so m e tim e s  2 o r  3 p e r  
ce n t , o f  s e w e r -a ir . T h e  a tm o s p h e re  o f  b u r ia l -g r o u u d s  
h a s  b e e n  fo u n d  to  c o n ta in  f r o m  0 -7 to  0  0 v o lu m e  p e r  
th o u s a n d , a n d  th a t  o f  m a rsh e s  f r o m  0 '6  to  0 -8 o r  m o re .
T h e  e ffe c ts  o f  b r e a t h in g  a ir  c o n t a in in g  e x c e s s  o f  c a r b o n ic  
a c id  v a r y , n o t  o n ly  w ith  th e  q u a n t ity  p r e s e n t , b u t  a lso  w ith  
in d iv id u a l  p e c u lia r it ie s . I n  so m e  p e r s o n s  15 to  20  v o lu m e s  
p e r  th o u s a n d  p r o d u c e  s e v e r e  h e a d a c h e , w h ile  o th e r s  c a n  
in h a le  w ith  im p u n ity  a ir  c o n t a in in g  a  m u c h  la r g e r  p r o p o r ­
tion . T h e  fa ta l  d o s e  r a n g e s  b e tw e e n  5 0  a n d  1 0 0  v o lu m e s  
p e r  th o u s a n d . I t  is p r o b a b le  th a t  a m u c h  s m a lle r  a m o u n t  
th a n  15 p e r  th o u s a n d  p r o d u c e s  a  d e g r e e  o f  d is c o m fo r t  in ­
d ic a t iv e  o f  in c ip ie n t  in t o x ic a t io n . ’ I t  is  d if f icu lt  to  a s ce r ta in  
th e  e f fe c t  o f  e x c e s s  o f  c a r b o n ic  a c id  a lo n e . -In r e s p ir e d  a ir  
o r g a n ic  m a tte rs  a n d  o t h e r  d e le te r io u s  g a s e s  a re  p re s e n t  a lso , 
a n d  a re  a n s w e ra b le  f o r  m u c h  o f  th e  in ju r io u s  re s u lt  o f  its  
in h a la t io n . I n  m a n u fa c to r ie s  o f  a e r a te d  w a te rs  a ir  c o n ­
t a in in g  2 v o lu m e s  p e r  th o u s a n d  o f  c a r b o n ic  a c id  is  b r e a th e d  
w ith o u t  m is c h ie f ;  b u t  r e s p ir e d  a ir  c o n ta in in g  o n e  v o lu m e  
p r o d u c e s  p e r c e p t ib le  i l l -e f fe c t s ,  a n d  i f  f r o m  P 5  to  3 b e

* v. p. 20 and p, 23—note.
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present, h eada ch e  and v e r t ig o  result. I t  has been  co n je c ­
tured th at inhalation  o f  air con ta in in g  ex cess  o f  ca rb on ic  
a c id  is a com m on  sou rce  o f  ph th isis, bu t the facts w h ich  
appear to su p port th is v iew  relate  to a ir v it ia ted  by  a ll the 
prod u cts  o f resp iration , n ot b y  ca rb on ic  a c id  on ly . T h e  
ill-e ffe cts  o f  the la tter  are on ly  p a rtly  du e to  d ire ct  in ­
tox ica tion . I ts  p resen ce  in  ex cess  d im in ishes th e  su p p ly  o f 
o x y g e n  to  th e  b lo o d , and  im pedes e ffe ctive  e lim ination  o f  
ca rb on ic  a c id  from  the lu n gs. T h e  estim ation  o f  the am ount 
o f  ca rb on ic  a c id  p resen t in  the atm osphere  is e ffe cted  
b y  m eaus o f  a so lu tion  o f  lim e or b a ry ta  o f  k n ow n  stren gth .
A  certa in  quan tity  o f  the so lu tion  b e in g  a g ita te d  w ith  a 
k n ow n  volum e o f the air to b e  exam in ed , th e  ca rb on ic  acid  
o f  the la tter  form s a ca rb on a te  w ith  the base , d im in ish in g  
p ro p o r tio n a te ly  th e  a lka lin ity  o f  the solu tion . The loss of 
alkalin ity is, therefore, a measure of the carbonic acid ■ 
present.

T h e  qu an tity  o f  A queous V apor varies from  10 p er  cen t, 
o f  the am ount n ecessa ry  fo r  com p le te  saturation  u pw ard s.
A ir  ab sorb s  m oistu re  from  w ater w ith  w h ich  it  is in c o n ­
ta ct  ; resp ired  a ir is sa tu ra ted  w ith .w a te ry  v a p or , a*ud the 
lu n g s  an d  sk in  o f  an adu lt ex h a le  fro m  25 to 40 ou n ces o f  
w ater  in  24 hou rs ; w ater  is one o f  the p rod u cts  o f  th e  co m ­
bu stion  o f  o rd in a ry  fu e l. T h e  h y g ie n ic  e ffe ct  o f  d ryn ess  
o r  h u m id ity  u p on  hea lth , and  th e ’p rop ortion  o f  a tm osp h eric  
m oistu re  m ost fa v o ra b le  to  h ea lth  are n o t  k n ow n . T h e  
la tter  has been  su p p osed  to b e  from  05 to 75 p e r  cen t., b u t 
m a n y  h ea lth y  c lim ates e x h ib it  a m u ch  h ig h e r  d e g re e  o f  
h u m id ity -th a n  th is. T h e  am ount p resen t m ay  b e  a scer- *
ta in e d  b y  d ra w in g  a k n ow n  v o lu m e o f  a ir th ro u g h  a tu b e  
con ta in in g  p ieces  o f  p u m ice -s ton e  m oisten ed  w ith  s tro n g  
su lph u ric  a c id , w h ich  d ep r iv es  th e  a ir  o f  its w a ter , and  
w e ig h in g  th e  tu b e  b e fo re  an d  a fte r  th e  p rocess . T h e  in ­
crea se  o f  w e ig h t rep re se n ts  th e  qu a n tity  o f  w a ter  p resen t 
in  the k n ow n  v o lu m e o f  a ir. H y g ro m e te rs  o r  com p a rison  
o f  tw o th erm om eters , on e  w ith  a w et b u lb  and the o th e r  
u n d er  ord in a ry  con d ition s , en a b le  us, w ith  the a id  o f  tab les,

' GoksJx
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to  d e te rm in e  tlie  a m o u n t o f  a q u e o u s  v a p o r  in  th e  a tm o s - 

p lic r e  a t a n y  p a r t icu la r  t im e . T h e  p ro ce s s e s  w ill  b e  e x ­
p la in e d  h e r e a fte r .*

Traces of N it r ic  A cid are always present in air, and 
more distinctly after heavy rain and electrical disturbance.
I t  h a s  n o  in flu e n ce  u p o n  h e a lth . I t  m a y  b e  d e t e c t e d  a n d  
e s tim a te d  b y  a p p ly in g  to  ra in -w a te r , o r  to  d is t i l le d  w a ter  
t h r o u g h  w h ic h  a  g iv e n  v o lu m e  o f  a ir  h as p a s s e d , th e  
a p p r o p r ia te  t e s t s ;  w h ic h  w ill  b e  r e fe r r e d  to  u n d e r  th e  
au a lysis  o f  W a t e r .t

T r a c e s  o f  A m m o n ia  a lso  a re  p re s e n t  in  p u re  a ir , a n d  th e  
q u a n tity  is in c r e a s e d  a fte r  h e a v y  r a iu  : ,a s  a  ru le , h o w e v e r , 
th e  a m m on ia  is  in  c o m b in a t io n  w ith  n itr ic , c a r b o n ic  o r  
som e  o th e r  a c id . W h e n  m o is t  a n im a l m a tte rs , c o n ta in in g  
b o th  n itro g e n  a n d  h y d r o g e n , d e c o m p o s e , a m m o n ia  is  fo r m e d . 
N a s c e n t  h y d r o g e n , d e r iv e d  fr o m  w a te r  r e s o lv e d  b y  a n y  
m ea n s  in to  its  c o n s t itu e n ts , u n ite s  w ith  a tm o s p h e r ic  n it r o ­
g e n  to  fo r m  a m m o n ia . I t  is  o n e  o f  th e  p r o d u c ts  o f  th e  
c o m b u s t io n  o f  c o a l. I t  n e v e r  o c c u r s  in  su ffic ie n t  q u a n t ity  
to  b e  d ir e c t ly  h u r t fu l ,  e x c e p t ,  p e r h a p s , as a n  ir r ita n t  o f  
th e  c o n ju n c t iv a ;  b u t  its  p r e s e n c e  in  a b n o r m a l a m o u n t  
in d ica te s  th e  e x is te n c e  o f  d a n g e r  fr o m  o th e r  s u b s ta n ce s  
d ir e c t ly  n o x io u s . S e w e r -a ir  a n d  th e  l iq u id  w h ic h  c o l le c t s  
ou  s e w e r  w a lls  a re  o f t e n  a lk a lin e  fr o m  a m m o n ia . I t  is  
p r e s e n t  in  e x c e s s  in  th e  a tm o s p h e re  o f  b u r ia l -g r o u n d s , a n d  
o c c a s io n a lly  in  th a t  o f  m a r s h y  p la c e s . T h e  p r e s e n c e  o f  
a m m o n ia  in  t lie  a ir  m a y  b e  d e te r m in e d  b y  d r a w in g  th e  a ir , 
b y  m ea n s o f  an  a sp ira to r , th r o u g h  p u r e  d is t i l le d  w a te r  a n d  
a p p ly in g  th e  N e s s le r  te s t  to  th e  la tte r .J

im p u r it ie s .

I m p u r it ie s  o f  th e  a ir a re  e ith e r  S u s p e n d e d  (S o lid )  o r  
D if fu s e d  (G a s e o u s ). A n  im m e n se  n u m b e r  o f  s u b s ta n c e s  o f  
a ll k iu d s  a re  c o n s ta n t ly  p a s s in g  in to  th e  a ir , m o r e  e s p e c ia l ly

* v. Meteorology, 
f  v. Water, Examination of. 
j  v. ibid.
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in tlie case o f  la rge  cities . T h ese  im pu rities are n eces­
sarily  in h a led  to a con s id era b le  ex ten t by  person s d u rin g  
the act o f  resp iration , b u t  so p er fe ct  ai’e the a rran gem en ts 
b y  w h ich  N atu re  tends to  p u rify  the air that the in ju riou s 
effects* p ro d u ce d  are su rp ris in g ly  sm all. A s  a ru le  it  is 
on ly  w h en  such arran gem en ts are th w arted  or n eu tra lised  

* k y  hum an p erv ers ity  th at serious d iseases are p ro d u ce d
b y  these im purities. T hus, ca re fu l exam ination  show s 
that the air o f  the open  spaces o r  maidan in  the la rg es t 
tow ns is n early  as pu re  as sea o r  m ountain  a ir w h ils t°th e  
air o f  M an u factories , W o rk sh o p s  an d  even  d w e llin g  houses 
is  o ften  ex trem ely  im pu re . S u spen ded  im pu rities m ay  
be  either In o rg a n ic  (M ineral) o r  O rg a n ic  (A n im a l or 
V e g e ta b le ) .

I norganic solids are d e r iv e d  from  the so il o r  sea, fro m  
b u ild in g s , and  from  the m ateria ls w ith  w h ich  ce rta in  em - ■ 
p loy m en ts  are con cern ed . M iu u te  p a rtic les  o f  flint, c la y , 
ca rb on a te  and  p h osp h a te  o f  ca lc iu m , fe rr ic  o x id e , o f  ca rb o n , 
ta rry  m atters an d  su lphur, (arising  fro m  im p e r fe c t  co m b u s ­
tion  o f  coa l o r  w o o d ), are ra ised  from  the su r fa ce  an d  k e p t 
su spen ded  in  th e  a tm osph ere . C h lorid e  o f  sod iu m , d e r iv e d  
fr o m  the sea  o r  th e  soil, is a lm ost in v a r ia b ly  p resen t. T h e  
aii o f  coa l m ines, o f  p o tte rs ’ w ork sh op s , o f  room s w h ere  
stee l instrum ents are g ro u n d , o f  s to n e -cu tte rs ’ y a rd s  and  o f  
o th er  p la ces w h ere  the natu re  o f  th e  w o rk  in vo lv es  th e  
d isp ersion  o f  fra g m en ts  o f  m in era l m atter, b ecom es  m ore  
o r  less im p re g n a te d  w ith  in o rg a n ic  im p u rities . O rg a n ic  
su sp en d ed  m atters are m ore  n um erous, m ore  v a r ie d  a n d  
m ore  d a n g erou s . W in d s  raise du st fro m  the so il w h ich  is 
fo u n d  to con ta in  from  36 to 46  per  cen t, o f  o rg a n ic  m atter. 
E v a p ora tion  from  th e  su rfa ce  o f  w ater, e sp e c ia lly  in  m arsh y  
p laces, ra ises m inute o rg a n iz e d  p a r t ic le s "in to  the a tm os­
ph ere . T h u s th e  rem ains o f  d e a d  anim als an d  v e g e ta b le s , 
m inute l iv in g  organ ism s, as v ib r io s , b a cte r ia  o f  all k in d s  1 '  
a n d  o th er  m icro  fu n g i, iu fu soriou s , ov a  o f  variou s an im als, 
po  len , spores an d  seed s  floa t in  a ir co m p a ra t iv e ly  pu re .
In  sew er-a ir  m eat and  m ilk  are ta in ted  ra p id ly , o w in g  to.

l l |  . „  <SL
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th e  a b u n d a n t  p r e s e n ce  o£ lo w  fo r m s  o f  a n im a l a n d  v e g e ­
ta b le  l ife . S ta rc h -c e lls , h a ir , w o o l , . c o t t o n - f ib r e s  a re  a lso  
p re s e n t , e s p e c ia lly  in  d w e l l in g s /  a n d  m o re  a b u n d a n t ly  
where m a n u fa c tu re s  o f  b r e a d , c lo th in g , & e., a re  c a r r ie d  on .
P u s -c e lls  a n d  e p ith e liu m , e x c re t io n s , cu ta n e o u s , p u lm o n a ry , 
u rin a ry  o f  fee ca l, d r ie d  a n d  p u lv e r iz e d , w ill a b o u n d  in  th e  
a tm o s p h e re  o f  d ir ty  a n d  i l l -v e n t ila te d  h o u se s , a n d  in  i ll -  
k e p t  h o s p ita ls  m o r e ‘ p a r t ic u la r ly  : th e  n a tu re  a n d  a m o u n t 
o f  e a c h  im p u r ity  b e in g  in  d ir e c t  ra tio  to  th e  c le a n lin e ss  a n d  
e ffic ien t v e n t ila t io n  o f  th e  b u i ld in g s  o r  th e  re v e rse .

S uspended  a tm o s p h e r ic  im p u r it ie s  a c t  in ju r io u s ly  u p o n  
h e a lth  in  se v e ra l w a y s . T h e  p u s -c e l ls  o f  o p h th a lm ia  m a y  
floa t fr o m  a ffe c te d  to  h e a lth y  e y e s  a u d  c o m m u n ica te  th e  
d ise a se . C erta in  p a r a s it ic  s k in -d is e a s e s , e r y s ip e la s  a n d  
h o s p ita l  g a u g r e u e , p e r h a p s  m etr ia , m a y  a lso  b e  p r o p a g a t e d  
b y  g e rm s  o r  b y  d ir e c t  lo c a l  a c t io n  o f  o r g a n ic  p o iso n s  so  
c o n v e y e d . T h e  p o is o n  o f  t y p h o id  m a y  th u s  r e a c h  th e  
in te s tin a l m u co u s  m e m b ra n e  a n d  a c t . T h e  lu n g s  o r  n a sa l 
m u co u s  m e m b ra n e  m a y  b e  m e c h a n ic a lly  ir r ita te d  b y  p a r t i ­
c le s  o f  m in e ra l m a tte rs , o r  b y  fib re s  o f  c o t to u  o r  w o o l ,  a n d  
b r o n c h it is  a u d  o th e r  p u lm o n a r y  a ffe c t io n s^ o r  c o r y z a  en su e .
T h e  b lo o d  m a y  b e  p o is o n e d  b y  a ir  in h a le d  c o n ta in in g  th e  
s p e c if ic  v iru s  o f  c h o le r a , t y p h u s , t y p h o id , p a lu d a l fe v e r s , 
d y s e n te r y , v a r io la , s c a r la t in a  o r  m e a s le s . P h th is is  p o s s ib ly , 
th e  p le u r o -p n e u m o n ia  o f  c a tt le  c e r ta in ly , m a y  b e  p r o p a ­
g a te d  b y  sp u ta . W h e t h e r  d ise a se s  a re  p r o p a g a t e d  b y  
l iv in g  g e rm s  o r  b y  d e a d  a n im a l p o is o n s  th e  m o r b if ic  ca u se  
m a y  e n te r  th e  b lo o d  t h r o u g h  th e  l u n g s *  A g a in ,  su s­
p e n d e d  im p u r it ie s , e x c e p t  th e  v e r y  l ig h te s t , a re  n o t  l ik e ly  
t o  r e a ch  th e  lu n g s , b u t  w ill  l o d g e  o n  th e  m u c o u s  m e m b r a n e  
o f  th e  n o se , th e  fa u c e s  o r  th e  m o u th , a n d  p a ss  th e n c e  b y  
d e g lu t it io n  in to  th e  s to m a ch  a n d  in te s t in e s . H e r e  th e y  
m a y  s e t u p  d y s p e p s ia , & c ., b y  lo c a l  ir r ita t io n , o r  th e y  m a y  
p r o p a g a te  s p e c if ic  d ise a s e s  th r o u g h  th e  in te s t in a l t r a c t .

* The condition of the organic substances which cause specific diseases 
is unknown. They may act directly as thrown off from a diseased sur­
face, or ufter undergoing putrefactive changes.
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W hen  m aladies, n ot pul m o navy, are due to in lia lation  o f 
fo re ig n  m atters suspended  in tlic air, tliese m ore p ro b a b ly  
a ct b y  b e in g  sw a llow ed  than  b y  en terin g  th e  b lo o d  
throuedi the lu n gs. T h is  is true n ot on ly  o f  d iseases due to 
o rg a n ic  poisons, but also o f  the saturn ine, lh e rcu n a l, 
cu p rin e  and arsen ica l in tox ica tion s, to w h ich  pa in ters and 
p lu m bers and  w ork m en  em p loy ed  w ith  m ercu ry , c o p p e r  
and  arsen ic are liab le .

A ir  con ta in in g  m u ch  o rg a n ic  m atter b la ck en s su lph u ric 
a cid  th rou gh  w h ich  it m ay b e  draw n, and  redd en s a so lu ­
tion  o f  silver n itrate. T h e  natu re  o f  su sp en d ed  im purities 
is ascerta in ed  by the m icroscop e . F o r  c o lle c t in g  them  tw o 
m eth ods are ava ilab le . A  vessel o f  k n ow n  ca p a city  is filled  
w ith  w ater w h ich  is a llow ed  to  run  ou t b e low  w h ile  an 
aperture  a b ov e , to w h ich  a fu n n e l w ith  its n eck  draw n  
in to  a fine tube is fitted , adm its the air. B e low  the op en in g  
o f  th e  fu n n el a slip  "o f  g lass m oisten ed  w ith  g ly ce r in e  is 
fixed , w h ich  ca tch es  th e  so lid s  su sp en d ed  in  the a ir as it 
enters. O r a k n ow n  v o lu m e o f  air m ay be draw n  th rou g h  
d istilled  w ater  and  the sed im ent co lle c ted .

T h e  rem ed ies  fo r  this fo rm  o f  im pu rity  are heat, co rros ive  
d is in fectan ts , filtration  and  ven tila tion . C otton  w ool in te r ­
cep ts  all fo re ig n  substan ces su sp en d ed  in  th e  air d raw n  
th ro u g h  it, an d  resp irators m ad e  o f  th is m ateria l are 
ca p a b le  o f  p ro te c t in g  efficiently  persons e n g a g e d  in e m p lo y ­
m en ts w h ich  d isperse  so lid  p artic les  in the a tm osph ere , and 
all w h o  are lia b le  to d iseases d ep en d en t u pon  th e  in lia l­
a tion  o f  so lid  m orb ific  m ateria l. T h e  nasal passages, to a 
certa in  ex ten t, filter th e  a ir w h ich  passes th rou g h  them  
and th e  unnatural h a b it  o f  b re a th in g  th rou g h  the m onth  
sh ou ld , th ere fo re , b e  a v o id e d . V en tila t ion  w ill b e  c o n ­
s id ered  h erea fter . I t  is o n ly  n ecessa ry  to  rem a rk  in  th is

K p la ce  th at topical v en tila tion — b r in g in g  a s tro n g  stream  o f
air to  b e a r  upon - the im m ed ia te  n e ig h b o u rh o o d  oE to o l­
g r in d in g  and  sim ilar m a ch in es— lias been  a tten d ed  w ith  
resu lts m ost fa v ou ra b le  to th e  h ea lth  o f  th e  w ork m en . 
N atural p rocesses ten d  to  k e e p  d ow n  the am ou n t o f  sus-



p e n d e d  im p u rity . T lie  lie a v ie r  su b s ta n ce s  s p o n ta n e o u s ly  
su b s id e . R a in  w a sh e s  o th e rs  to  th e  e a rth  o r  ca rr ie s  th e m  
d o w n  in  so lu tion . P a r t  o f  th e  o r g a n ic  m a tte r  is  g r a d u a lly  
o x id iz e d  in to  c a r b o n ic  a c id  a n d  w a te r  o r  o th e r  g a se o u s  s u b ­
sta n ces .

T h e  c h ie f  D iffused im p u r it ie s  o f  a ir  a re  : o r g a n ic  v a p o r s  
o f  u n k n o w n  c o m p o s it io n , c a r b o n  d io x id e  w h e n  e x c e e d in g  
O 'o p e r  1000  p a r ts  o f  a ir, c a r b o n  m o n o x id e , m a r s h -g a s , 
su lp h u r e tte d  h y d r o g e n , s u lp h id e  o f  a m m o n iu m , su lp h u ro u s  

a n d  su lp h u r ic  a c id s , c a r b o n  d is u lp h id e , h y d r o c h lo r ic ,  n itro u s  
a n d  n itr ic  a c id s , a n d  p h o s p h id e  o f  h y d r o g e n . O f  th ese  
th e  m o st  im p o r ta n t , b e c a u s e  th e  m o s t  .in ju r io u s  to  h e a lth , 
a re  O r g a n ic  V a p o r s  o f  u n k n o w n  c o m p o s it io n , a n d  p r o b a b ly  
o f  m a n y  d if fe r e n t  k in d s . S o m e  p r o p e r t ie s  o f  th e s e  s u b -

( s ta n ce s  r e n d e r  it  e v e n  d o u b t fu l  w h e th e r  th e y  are  a e r ifo rm
o r  s o lid . T h e y  d o  n o t  a p p e a r  to  b e  d if fu s e d  l ik e  t r u e  
v a p o r s , b u t  seem  to  floa t in  c lo u d s  in  fo u l  a tm o s p h e re s , a n d  
th e  o ffe n s iv e  o d o r  w h ic h  is  c h a r a c te r is t ic  o f  th e m  is n o t  
e q u a lly  p r e v a le n t  in  a ll p a r ts  o f  a  r o o m  iu  w h ic h  t h e y  h a v e  
b e e n  g e n e ra te d . T h e y  re s is t  o x id a t io n  lo n g e r  th a n  o th e r  
im p u r it ie s , a n d  th e r e fo r e  r e q u ire  f r e e r  a n d  m o r e  p r o lo n g e d  
v e n tila t io n  th a n  th e y . I t  is p r o b a b le  th a t  t h e y  a r e  e ith e r  
in  co m b in a t io n  w ith , o r  in  s o lu t io n  in , a q u e o u s  v a p o r  ; as 
su b s ta n ce s  w h ic h  m o s t  r e a d ily  a b s o r b  w a te r  (h y g r o s c o p ic ) ,  
o r  c o n d e n s e  it  u p o n  th e ir  s u r fa ce , a re  fo u n d  to  c o l le c t  m o s t  

a b u n d a n t ly  th e  o r g a n ic  p r o d u c t s  o f  r e s p ir a t io n . T h e  c o lo r  
o f  th e  a b s o rb e n t  m a te r ia l is  sa id  to  in flu e n c e  th e  a m o u n t  o f  
o r g a n ic  m a tte r  a b s o rb e d  ; b la c k  o b je c t s  c o l le c t in g  m o s t , 
th e n  b lu e  a n d  y e llo w , w h ite  le a s t . T h e  d e c o m p o s it io n  o f  
o r g a n iz e d  s tru c tu re s  g iv e s  r is e  t o  o r g a n ic  v a p o r ; b u t  th e  
m o s t  im p o r ta n t  s o u r c e  is  th e  e x h a la t io n s , c u ta n e o u s  a n d  
re s p ir a to r y , o f  m e n  a n d  o th e r  a n im a ls . P u t r id  o r g a n ic  
v a p o r  e x is ts  iu  th e  a ir  o f  se w e rs  a n d  o f  b u r ia l -g r o u n d s ,
Im t th a t  w h ic h  a c c u m u la te s  in  i l l -v e n t i la t e d  a n d  c r o w d e d  
b u ild in g s  is  m o re  a b u n d a n t  a n d  m o r e  n o x io u s . T h e  
q u a n t ity  o f  o r g a n ic  m a tte r  g iv e n  o f f  fr o m  th e  lu n g s  a n d  sk in  
o f  an  a d u lt  m a n  is  c o n s id e r a b le  b u t  h a s  n o t  b e e n  d e te r -
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m in ed ,*  tlie org a n ic  p rod u cts  o f  the sk in  b e in g  s u s p e n d e d / 
those o f  the lungs v a p o ro u s .t  Iu  h osp ita ls and room s w here _ 
sick  or w ou n d ed  persons lie o rg a n ic  exh a la tion s are still 
m ore  abun dan t. T o  the ord in ary  p rod u cts  o f  resp iration  
increased  cu taneous exh a la tion s are a d d ed , and  effluvia 
from  variou s excretion s.

I t  is not possib le  to  iso la te  th e  e ffects  o f  inh a lation  o f 
o rg a n ic  v a p or  from  the oth er con sequ en ces  o f  b rea th in g  
air con tam in ated  w ith  sew age  em anations o r  w ith  th e  p r o ­
du cts o f r e s p ir a t io n ; th e  gen era l e ffects  w ill be  m en tion ed  
h ereafter. O f the com p lex  po ison  o f  resp ired  air the o r ­
g a n ic  v a p or  is the m ost a ctive  in g red ien t, and those  sy m p ­
tom s w h ich  can n ot b e  traced  to  d e fic ien cy  o f  o x y g e n  are 
ch ie fly  due to  it. In  cases w h ere  d eath  has resu lted  from  
o v e rcro w d in g , w ith ou t a bso lu te  ex c lu s ion  o f  fresh  su p p lies  
o f  air, o rg a n ic  v a p o r  has p ro b a b ly  b een  the cau se . T lie  
p ecu lia r  foetid  o d o r - o f  o rg a n ic  v a p or  ex h a led  from  lu n gs 
an d  sk in  en ab les  its  p resen ce  in  o c cu p ie d  room s to b e  
d e te cted . B a rra ck -room s , ja il-w a rd s , s ch oo l-room s an d  
room s w h ere  c ro w d e d  m eetin g s  h a v e  b een  h e ld  are lik e ly  
to  p resen t this con clu s iv e  e v id e n ce  o f  insu fficien t v e n t il ­
ation . F e w  h osp ita ls  are free  from  it  (th ou g h  all m ay  b e  
an d  ou g h t to  b e ) , the p ro d u ct iv e  causes b e in g  m ore  a ctive  
in  them  than  in o th er  b u ild in g s . T h e  o d o r  is t o o  o ften  
p e rce p tib le , in  b a rra ck -room s fo r  in sta n ce , b y  d a y  ; b u t 
su spected  quarters sh ou ld  be  v is ited  in  th e  early  m orn in gs  
a fte r  th e  fu ll n u m b er o f  in h ab itan ts  has o c cu p ie d  them  fo r  
som e hours. I t  is  to  b e  rem em b ered  th a t th e  inm ates 
th em selves are u n con sciou s  o f  th e  fo e t o r ; th a t it is m ore  
p e rce p tib le  in  p rop ortion  to  th e  p u rity  o f  th e  a tm osph ere  
from  w h ich  the in q u ire r  has passed  i n ;  that b re a th in g  
fo u l a ir  im pairs, a n d  g ra d u a lly  destroys fo r  the tim e, the

* Dr, Anaus Smith estimates tlie animal matter in respired air at 
3 volumes per m ille, in the form of putrescible albuminoid substance.

f  The following nfimbers represent, with reference t.o tlie quantity of 
“ organic matters” present, the comparative parity of different atmos­
pheres, ns determined by l)r. Angus Smith :—pure air on high ground 176 
and 209 j in a bed-room 56 and 64; inside a house 16 ; in a closely packed 
railway carriage 8 ; in a house sewer S ; in a cesspool 0'062,
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p ei c e p t io n  o f  its  fo u ln e ss , a n d  th a t  th is  s e n s ib ility  is  n o t  
im m e d ia te ly  re s to re d  on  re tu rn  to  p u re r  a i r ;  a n d  th a t 
a b i l ity  to  p e r c e iv e  lo w e r  d e g r e e s  o f  th is  p e c u l ia r  ta in t is  
c a p a b le  o f  c u lt iv a t io n  b y  p r a c t ic e .  Organic vapor of this 
laud being generated simultaneously w ith carbonic add, the 
quantity oj the latter arising from  respiration crjfordS a 
means of roughly estimating the degree of contamination 
by the form er. M u c h  c a r b o n ic  a c id  u su a lly  im p lie s  th e  
p r e s e n ce  o f  m u ch  o r g a n ic  v a p o r  a n d  vice versa, b u t  n o t  
in v a r ia b ly  so . W h e n  th e  a tm o s p h e re  o f  a r o o m , p r e v io u s ly  
p u re , b e c o m e s  g r a d u a lly  v it ia te d  b y  r e s p ira t io n , th e  o r g a n ic  
fcjetor is  ea s ily  p e r c e p t ib le  w h e n  th e  c a r b o n ic  a c id  r ise s  to  
0 '7  v o lu m e  p e r  m ille , a n d  v e r y  s t r o n g  w h e n  th e  p r o p o r t io n  
a m ou u ts  to TO . M o re  a c c u r a te  m ea n s  o f  d e te r m in in g  th e  
q u a n tity  o f  o r g a n ic  m a tte r  p r e s e n t  in  th e  a ir  a re  s u p p lie d  
b y  th e  p o ta ss iu m  p e r m a n g a n a te  te s t  a n d  th e  p r o c e s s  o f  
c o n v e rs io n  o f  n itr o g e n o u s  im p u r ity  in to  a m m o n ia — a k n o w n  
v o lu m e  o f  a ir  b e in g  d r a w n  t h r o u g h  d is t i l le d  w a te r .

Carbon M onoxide o r  ca r b o n o u s  o x id e  is  o u e  o f  th e  
p r o d u c ts  o f  c o m b u s t io n  o f  c o a l  a n d  w o o d . I t  is c a p a b le  o f  
p a s s in g  t h r o u g h  th e  h e a te d  w a lls  o f  ir o n  s to v e s , le ss  f r e e ly  
t h r o u g h  w r o u g h t  th a n  t h r o u g h  c a s t  ir o n , a n d  its  p a s s a g e  

^is im p e d e d  i f  th e  s to v e  b e  l in e d  w ith  f ir e -c la y . A i r  c o n ­
t a i n i n g  less th a n  f iv e  v o lu m e s  p e r  1 ,0 0 0 , b r e a th e d  b y  a  
sm a ll a n im a l, p r o d u c e s  s y m p to m s  o f  p o is o n in g , a n d  i f  m o re  
th a n  10 b e  p r e s e n t  it  p r o v e s  r a p id ly  fa ta l . I t  e n te rs  th e  
b lo o d  t h r o u g h  th e  lu n g s , d is p la c in g  a n  e q u a l v o lu m e  o f  
o x y g e n ,  a u d  c a n  o n ly  b e  r e m o v e d  g r a d u a lly  a ft e r  o x id a t io n  
a u d  c o n v e r s io n  in to  c a r b o n ic  a c id . T h e  r e d  g lo b u le s  o f  
th e  b lo o d  b e c o m e  in c a p a b le  o f  th e ir  fu n c t io n  o f  c a r r y in g  
o x y g e n  to  th e  t issu es . C o n s c io u s n e s s  is  lo s t , r e f le x  a c t io n  
d e s t r o y e d , a to n y  o f  th e  v e s s e ls  p r o d u c e d ,  d im in is h in g  
v a s cu la r  p re ssu re , c a u s in g  r e ta r d a t io n  o f  th e  c ir c u la t io n  a n d  
f iu a lly  p a r a ly s is  o f  th e  h e a r t . T h e  in h a la t io n  o f  th is  g a s  
is  fo u n d  to  p r o d u c e  v e r y  r a p id  p a r e n c h y m a to u s  d e g e n e r -  
n tio n  o f  a ll th e  m u s c le s  a n d  o f  th e  s o lid  a b d o m in a l  v is ce ra .
The so-called ( w a ter-g a s / now  largely  used as a heating
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a g en t in  A m e rica  contains 30 -40  p er  cen t, o f  ca rb on  m on ­
ox id e  and m any cases o f  p o ison in g  b a r e  a lready  o ccu rred  
from  tlie escape o f  this gas b y  lea k a ge .

M arsh-gas or lig h t  ca rb u retted  h y d ro g e n  is a p ro d u ct  o f  
th e  d ecom p osition  o f  o rg a n ic  m atter, an d  con stitu tes  73 per  
cen t, o f  th e  gases em an atin g  from  L on d on  sew a ge . I t  is 
g en era lly  fou n d  in th e  air ov er  m arshes, a ris in g  fro m  the 
p u tre fa ction  o f  v e g e ta b le  substan ces. I t  is a prin cipa l 
con stitu en t o f  co a l-g a s . In  sm all qu an tities  it d oes  not 
apjDear to p rod u ce  any  ill-e ffe c t , and air con ta in in g  as m u ch  
as 200 or even  300  v o lu m es p er  m ille  m ay b e  b rea th ed  fo r  
som e tim e w ith  app aren t im pu n ity . In  la rg e r  p rop ortion  
it  p rod u ces  h eada ch e , v om itt iu g , con vu ls ion s , stertor  w ith  
d ila ta tion  o f  the pu p il and  death . H a b itu a lly  b rea th ed  
ev en  in sm all quantities it can  sca rce ly  fa il to  b e  in ju riou s.

H ydrogen S ulphide resu lts from  th e  p u tre fa ctio n  o f 
o rga n ized  su bstan ces co n ta in in g  su lphur ; and  also from  the 
a ction  o f  o rg a n ic  m atter ou  su lph ates d isso lv e d  iu  w ater, 
w h ich  are co n v e rte d  in to  su lph ides , th ese  b e in g  d eco m p o se d  
b y  anim al or v e g e ta b le  a cid s : it  is a lso an o cca s ion a l 
p ro d u ct  o f  com b u stion  o f  co a l a n d  w o o d . H e n ce  it c o n ­
stitu tes som etim es 2 or 3 p er  cen t, o f  sew a g e  em anations 
an d  m ay am ount to 3 p e r  cen t, o r  m ore  o f  sew er a tm os­
p h e r e ;  it is fo u n d  in  th e  a ir o f  m arsh y  p la ces , e sp ec ia lly  
o f  sa lt-m arsh es , as th ose  o f  S in g a p ore  ; it is p resen t in  th e  
fo u l h o ld s  o f  s h ip s ,*  a n d  iu th e  sm ok e  o f  b r ick -k iln s . I t  
is in v a r ia b ly  p resen t in  c o a l-g a s  a n d  ra re ly  in less p r o p o r ­
t io n  th an  0 3  p er  cen t. T h ere  are g re a t  u n certa in ty  and  
co n flic t  o f  op in ion  as to  th e  e ffects  o f  this g a s  u pon  th e  
system  w h en  in h a led . B rea th ed  u n d ilu ted  it  d es troy s  l ife  
a t o n ce . In je c te d  in  so lu tion  d irectly , in to  th e  b lo o d  it  
p ro d u ce s  th e  sam e tra in  o f  sym p tom s as p u tr id  an im al flu ids 
— p ro fu se  d iarrhoea, som etim es re se m b lin g  ch o le ra  in  th e  
loss  o f  an im al h eat a n d  g en era l co lla p se , c o n g e stio n  o f  th e

* Grain saturated with sea-water becomes highly offensive from this 
cause chiefly : and in a recent case u man employed iu cleuring a wrecked 
vessel of putrid rice died poisoned or asphyxiated,
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Jungs an d  a b d o m in a l v is c e ra , ir r ita t io n  o f  th e  sp in a l c o r d  
an d  o p is th o to n o s . I n  th e  sm a ller  d o se s  o f  in h a la t ion , 
h o w e v e r , th e  lo w e r  an im als , as d o g s  a u d  h orses , su ffer  fr o m
diarrhoea w ith  p ro s tra t io n  o f  s tre n g th  w h en  th e  a tm o sp h e re  
con ta in s  fr o m  1 2 5  to  4  v o lu m e s  o f  th is  g a s  p e r  1 ,0 0 0  : w h ile  
m en  h a v e  breathed , as m u ch  as 29  p e r  m ille , fo r  a  sh o rt  
tim e  w ith  im p u n ity . In  o rd in a ry  ca ses , w h e re  in h a la t io n  
has b een  con tin u ou s  b u t  th e  p r o p o r t io n  sm all, e ffe c ts  h a v e  
been  c o n tr a d ic to r y  : som e  p erson s  su ffe r in g , o th e rs  rem a in ­
in g  a p p a re n tly  u n a ffe c te d . T h e  in te n s ity  o f  m a la riou s  
in to x ic a t io n  in  som e Ita lia n  m a rsh es  h as b e e n  a t tr ib u te d  to 
I le  a d m ix tu re  o f  su lp h u re tte d  h y d r o g e n  in  th e  a ir  • w h ile  
o th ers  h a v e  s u p p o se d  it  to  h a v e  a n e u tr a liz in g  e f fe c t  u p on  
m alaria . T h e  sy m p to m s  o f  c h r o n ic  p o is o n in g  seem  to  b e  
w ea k n ess , a n o re x ia  a n d  anaem ia. I n  a cu te  ca ses  th e  s y m p ­
tom s are so in etim es n a r c o t ic , som etim es  c o n v u ls iv e . '  T h e  
ch a ra c te r is t ic  o d o r  o f  th is  o ffe n s iv e  g a s  re n d e rs  its  p re s e n ce  
ev e n  in  sm a ll q u a n tit ie s , p e r c e p t ib le . I t  b la c k e n s  w h ite  
p a in t p r e p a r e d  fr o m  le a d  ca rb o n a te , a n d  a  s lip  o f  w h ite  
h lte r -p a p e r  d q ip e d  in a  s o lu t io n  o f  a  le a d  sa lt , (as th e  
a ce ta te ) , is  b la c k e n e d  b y  a q u a n tity  to o  sm a ll to b e  d e te c te d  
b y  th e  sm ell, th e  b la c k  le a d  su lp h id e  b e in g  fo r m e d .

S ulphide  o f  A m m onium  is  d e r iv e d  fr o m  th e  sam e so u rce s  
as su lp h u re tte d  h y d r o g e n . I n  la r g e  d o se s  it  a s p h y x ia te s  
w  len  in h a le d ; m  sm a lle r  it  p r o d u ce s  v o m it t in g  w ith o u t  
p u r g in g , q u ick n e s s  o f  p u lse , h e a t  o f  sk in , fo l lo w e d  b y  
co lla p se . I n je c t e d  in  so lu t io n  in to  th e  b lo o d ,  its  e ffe c ts  
“  th o s e  ° f  s u lp h u re tte d  h y d r o g e n . I t s  p r e s e n c e  
IS d e te c te d  b y  th e  so d iu m  m tr o -p r u s s id e  w h ic h , w ith  th is  
(a n d  th e  o th e r  a lk a lin e  s u lp h id e s ) , g iv e s  a  b r i l l ia n t  p u rp le

S ulphurous A cid, S ulphuric I cid, aud-Carbon D isulphide 
a re  p r o d u c t s  o f  th e  c o m b u s t io n  o f  c o a l  a u d , in  a  less  d e g r e e

\ o u i .  “ ’ P e r fe c t ly  p u r if ie d  • coa l-gas g e n e r a te s  w hm i
b u r n t , th e  fo r m e r  tw o , b u t  n o n e  o f  th e m  is o f  a n y  im port-"

i T Z r o f 1 T h‘* *  qU“ “ tity  b e “ S  - i g u i f i e a n t .inhalation of sulphurous arid undiluted is fatal; in small
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am ounts it p rod u ces  la crym a tion  and  s n e e z in g ; in  c o n ­
s id e ra b le  qu an tity , b ro n c liit is  a n d  u ltim a te ly  anaemia.

Hydrochloric Acid v a p ors  w ere  fo rm er ly  g iv e n  o ff in  
la rg e  qu an tities fro m  a lk a li w ork s  iu  E n g la n d , th e  resu lt 
b e in g  th e  tota l d es tru ction  o f  th e  su rrou n d in g  v e g e ta tio n .
T h is  p ra c t ic e  w as p u t an en d  to b y  le g is la tiv e  in te r fe re n ce .
I f  th e  v a p o r  is co n ce n tra te d  as iu  som e p rocesses  fo r  
m a k in g  stee l v e r y  seriou s o r  ev e n  fa ta l in flam m ation  m ay 

b e  set u p  in  th e  lu n gs .

N itrous A cid is fo rm e d  b y  th e  o x id a tio n  o f  n itro g e n o u s  
su b sta n ces  and  tra ces  o f  it  are fr e q u e n tly  p resen t. P h o s - 
p liu re tted  H y d r o g e n  arises fr o m  th e  d ecom p osit ion  o f  
o rg a n ic  an im al a n d  v e g e ta b le  m a tter  co n ta in in g  p h o s ­
p h oru s . I t  is fo u n d  o cca s io n a lly  o v e r  m arsh es a n d  in  
b u ry in g -g ro u n d s .

VITIATED AIR.
T h e  e ffe c ts  o f  b re a th in g  an  im pu re  a tm osp h ere  a re  fo u n d  

to  con sist  n o t  m ere ly  in  th e  p ro d u ct io n  o f  de fin ite , s till less 
o f  sp ec ific , a ilm ents, b u t  a lso  in  an im p a ired  co n d it io n  o f  
g en era l h ea lth , sh ow n  b y  in crea sed  lia b ility  to , an d  g re a te r  
se v e r ity  o f, d isea ses , p ro tra c te d  co n v a le s ce n ce , sh o rte n e d  
du ra tion  o f  l ife , h ig h e r  d ea th -ra te , e sp e c ia lly  o f  ch ild re n .
N o n e  o f  th e  im p u rities  a b ov e  d e s c r ib e d  o ccu rs  s in g ly  save 
o n ly  in v e r y  e x ce p t io n a l c ircu m sta n ces  : as a ru le  v a r y in g  
com b in a tion s  o f  th em  are fo u n d  to  ex is t , p r o d u c in g  v a r io u s  
e ffects . T h e se  m u st b e  b r ie fly  co n s id e re d  b e fo re  e n te r in g  
u p on  th e  su b je c t  o f  th e  m eans b y  w h ich  a tm o s p h e r ic  im p u ­
rity  is m itig a te d  o r  rem ov ed . T h e  a ir  o f  C ro w d e d  R o o m s  
o r  D w e llin g s  con ta in s  e x ce ss  o f  a q u eou s v a p o r  a n d  o f  c a r ­
b o n ic  a c id , as w ell as th e  foetid  a n d  e x c e e d in g ly  p o iso n o u s  
o r g a n ic  v a p o r  e x h a le d  fr o m  lu n g s  and  sk in . T h e  e ffe c ts  
o f  b re a th in g  su ch  an  a tm o sp h e re  are w e ll m a rk ed . A  fe w  
h ou rs  su ffice  to p r o d u ce  fe b r i le  sy m p tom s, h o t  sk in , ra p id  
p u lse , fu r re d  to n g u e , a n o re x ia , th irst, & c., a n d  th ese  e ffe c ts  
p ers is t  fo r  on e  o r  m o re  d a y s  a fte rw a rd s . I f  th e  in to x ic a ­
t io n  b e  still m o re  a cu te , as w h e n  th e  p r o p o r t io n  o f  sp a ce  to  
n u m b e r  o f  living beings is excessively lo w , asphyxia fr o m

C l| „ <SL
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d e f ic ie n c y  o f  o x y g e n  a n d  d ir e c t  p o is o n in g  f r o m  o r g a n ic  
e x h a la t io n s  c o m b in e  to  d e s t r o y  r a p id ly  th e  l i fe  o f  th e  m o s t  
s u s c e p t ib le , w h ile  th e  s u r v iv o r s  su ffe r  f o r  so m e  d a y s  s u b ­
s e q u e n t ly  fr o m  s y m p to m s  s im ila r  to  th o se  ju s t  d e s c r ib e d ; a n d  
th e  im p a irm e n t  o f  th e  v ita l  p o w e r s  is  s o m e tim e s  e v in c e d  
b y  b o i ls . L iv in g  h a b it u a l ly  in  a n  a tm o s p h e r e  ta in te d  in  
a  lo w e r  d e g r e e  w ith  th e  p r o d u c t s  o f  r e s p ir a t io n  e x e r c is e s  
a  m o st  in ju r io u s  in f lu e n c e  u p o n  th e  g e n e r a l h e a l t h ;  o f t e n  
a g g r a v a t e d  b y  w a n t  o f  e x e r c is e  as in  th e  ca s e  o f  ta ilo r s , 
s e m p stre ss e s , s c h o o l - c h i ld r e n , & c ., b y  th e  p r e s e n c e  o f  d u s t  
o f  v a r io u s  k in d s  in  m a n y  m a n u fa c tu r e s , o r  b y  id le n e s s  a n d  
e n n u i in  th e  c a s e  o f  th e  s o ld ie r . P a le n e s s , w it h  lo s s  o f  
a p p e t ite , s t r e n g th  a n d  s p ir its , s h o w s  d e te r io r a t io n  o f  h e a lth  
a n d  c o n s e q u e n t  in a b il i t y  t o  r e s is t  e p id e m ic  o r  in fe c t io n s  
d ise a s e , f f l ie  p r o p o r t io n  o f  p h th is is  a n d  o f  p u lm o n a r y  d is ­
ea se s  is h ig h e r  a m o n g s t  p e r s o n s  e x p o s e d  to  th e s e  u n fa v o r ­
a b le  c o n d it io n s  a n d  th e  d im in u t io n  o f  s u c h  a ffe c t io n s  a m o n g  
s o ld ie r s  a n d  s a ilo r s  b y  im p r o v e d  v e n t ila t io n  o f  b a r r a c k s  a n d  
sh ip s  h as b e e n  m a r k e d . C o w s , h o r s e s , & c ., s u ffe r  l ik e  
h u m a n  b e in g s ,  a n d  it  is  w e l l  k n o w n  th a t  th e  m o n k e y s  in  
th e  L o n d o n  c o l le c t io n  d ie d  in  la r g e  n u m b e r s  o f  tu b e r c u la r  
p h th is is , so  lo n g  as th e  a r r a n g e m e n t  o f  t h e ir  q u a r te r s  w a s  
s u ch  as to p r e v e n t  th e  e s c a p e  (e x c e p t  b y  d i f fu s io n )  o f  th e  
p r o d u c t s  o f  r e s p ir a t io n .

T h e  a ir  o f  s ic k  ro o m s  o r  H o s p ita ls  n e c e s s a r i ly  c o n t a in s  
a d d it io n a l im p u r it ie s . T h e  p r o p o r t io n  o f  o r g a n ic  m a tte r ,  
b o t h  s u s p e n d e d  a n d  v a p o r o u s , is  m u c h  in c r e a s e d  ; p r o d u c ­
in g ,  u n le s s  c o r r e c t e d ,  n o t  o n ly  g e n e r a l  im p a ir m e n t  o f  v it a l  
p o w e r , s h o w n  b y  in te n s if ie d  d is e a s e  a n d  r e t a r d e d  c o n v a le s ­
c e n c e ,  b u t  a ls o  s p e c i f ic  m a la d ie s  o f  w h ic h  th e  g e n e r a t in g  
ca u s e s  a c c u m u la te  i f  n o t  r e m o v e d . U n d e r  s u ch  c i r c u m ­
s ta n c e s  e r y s ip e la s  a n d  h o s p ita l  g a n g r e n e  m a y  b e  d e v e lo p e d  
a n d  th e  c o m m u n ic a t io n  o f  othfer in fe c t io u s  d is e a s e s  fa v o r e d .

J he P r o d u c ts  o f  C o m b u s t io n  r a r e ly  a c c u m u la te . B r e a t h ­
i n g  th e  a ir  o f  c lo s e  r o o m s  w h e r e  la m p s , e s p e c ia l ly  g a s -  
la m p s , a re  b u r n in g ,  s o m e t im e s  ca u s e s  h e a d a c h e  a n d  a 
f e e l in g  o f  o p p r e s s io n , o w in g  to  t h e  fo r m a t io n  o f  th e  o x id e s
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o f  c a r b o n • a n d  m u c li su lp h u ro u s  a c id  a r is in g  fr o m  th e  
co m b u st io n  o f  c o a l-g a s  m a y  p r o d u c e  som e  b r o n c h ia l  i r r i ­
ta tion . In d ir e c t ly  c o m b u st io n  m a y b e  in ju r io u s  to  p e rso n s  
c h ille d  b y  p a s s in g  from  a  h e a te d  ro o m  to  th e  c o ld e r  a tm o s ­
p h e re  w ith ou t.

S in ce  tb e  d e c o m p o s it io n  o f  a n im a l m a tte r  y ie ld s  c a r b o n ic  
a c id , m a rs h -g a s , n itro g e n  in  la r g e  q u a n tity , (s e w a g e  e m a n ­
a tion s  som etim es  c o n ta in in g  10 p e r  c e n t .) ,  s u lp h u re tte d  
a n d  p h o s p h u r e tte d  h y d r o g e n , a m m o n ia  a n d  a c e t ic  a c i d ; 
a n d  th a t  o f  v e g e ta b le  m a tte r , c a r b o n ic  a c id , n it r o g e n  a n d  
a c e t ic  a c id  ; S e w e r -A ir  m a y  co n ta in  som e  in g r e d ie n ts  
w h ic h  a re  a s p h y x ia t in g  a n d  o th e rs  w h ic h  a re  d ir e c t ly  
p o iso n o u s . I n  w e ll-c o n s t r u c te d  a n d  w e ll-v e n t ila te d  se w e rs , 
h o w e v e r , tb e  a ir  h as b e e n  sh o w n  to  b e  r e m a r k a b ly  p u re  
a n d  it  is o n ly  w h e n  d e fic ie n t  in  o n e  o r  b o th  o f  th e se  

im p o rta n t  p o in ts  th a t  d isea se  is  d ir e c t ly  ca u se d  b y  th e ir  
p r e s e n ce . T h e  o p e n in g  o f  ce ss p o o ls  h as th u s  p r o v e d  fa ta l 
to  w o rk m e n . O p h th a lm ia , b ilio u s  d ia rrh oea , a n d  c o l ic  h a v e  
b e e n  k n o w n  to  p r e v a il  a m o n g s t  p e rs o n s  e m p lo y e d  a b o u t  
sew ers . T b e  h a b itu a l in h a la t io n  o f  a ir  p o l lu te d  b y  c o m m u ­
n ica t io n  w ith  se w e rs  p r o d u ce s  h e a d a ch e , n a u sea , d ia rrh oea , 
g e n e ra l m a la is e ; a n d , i f  c o n t in u e d  lo n g , g r e a t  im p a ir ­
m e n t o f  h e a lth  a n d  a  sta te  o f  anaem ia. S o m e t im e s  b r ie f  
fe b r i le  a t ta c k s , c h a r a c te r iz e d  b y  s e v e r e  h e a d a c h e  a n d  
d e r a n g e m e n t  o f  d ig e s t iv e  o r g a n s , h a v e  b e e n  o b s e r v e d .  
D ia rrh o e a  m a y  a r ise  fr o m  th e  e m a n a tio n s  fr o m  faeca l 
m a tte rs  in  se w e rs , e s p e c ia l ly  i f  th e  p o is o n o u s  e f fe c ts  a re  
c o n c e n tr a te d  b y  h ig h  te m p e ra tu re  a n d  d r o u g h t , w h ic h  m a y  
a lso  a ss is t  b y  r e n d e r in g  th e  w a t e r -s u p p ly  im p u r e . T h e  
c o n n e x io n  o f  e n te r ic  f e v e r  w ith  s e w e r -a ir  is  s t i l l  o b s c u r e . 
I t  is  a lm o st  c e r ta in  th a t  e m a n a tio n s  fr o m  se w e rs  c o n ta in ­
in g  th e  s to o ls  o f  t y p h o id  p a t ie n ts  w ill  u n d o u b te d ly  p r o ­
d u c e  th e  d ise a s e  in  p e r s o n s  u n p r o te c te d  b y  a  p r e v io u s  
a t ta c k . I m p e r fe c t  s e w e r a g e  fa v o r s  th e  s p r e a d  o f  t y p h o id , 
im p r o v e d  s e w e r a g e  h a s  b e e n  fo l lo w e d  b y  d is a p p e a r a n c e  o f  
th e  fe v e r . O n  th e  o th e r  h a n d  fm ca l a c c u m u la t io n s  m a y  
e x is t  f o r  y e a rs , a n d  th e ir  e m a n a tio n s  p o llu te  th e  a ir  w it h o u t
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tlie  p r o d u c t io n  o f  tliis  s p e c if ic  d isease . I t  seem s p ro b a b le , 
th e re fo re , th a t , as a g e n e ra l ru le , s e w e r -a ir  m u st co n ta in  
th e  sp e c ific  p o iso n  o f  e n te r ic  fe v e r  in  o r d e r  to  g e n e ra te  
tlie  d isease  ; w h ile  th e  p o s s ib il ity  o f  de novo o r ig in a t io n , 
th ro u g h  the c o n c u rre n ce  o f  c o m p le x  a n d  u n k n o w n  c o n d i ­
tion s, ca n n o t a b s o lu te ly  b e  d e n ie d . O th e r  d isea ses , as 
e ry s ip e la s , h osp ita l g a n g r e n e , th e  e x a n th e m a ta , v e n e re a l 
a ffe c t io n s , p u e rp e ra l fe v e r , & c., h a v e  th e ir  s e v e r ity  a g g r a ­
v a te d  in  an  a tm o sp h e re  ta in te d  b y  se w e r  em a n a tion s .

T h e  e ffe c t , g e n e ra l a n d  sp e c ia l, u p o n  h e a lth , o f  F aeca l 
M a tte rs  a c cu m u la te d  a n d  c o n c e n tr a te d  in  se w e rs  is  p e r n i­
c iou s , i f  th ey_  are p e rm itte d  to  c o n ta m in a te  th e  a ir  w e  • 
b r e a t h e ; b u t , w h e n  t h e y  a re  s c a tte r e d  u p o n  th e  s u r fa ce  
o f  th e  g r o u n d , th e y  are  c o m p a r a t iv e ly  h a rm le ss , h o w e v e r  
d is a g r e e a b le *  T h e ir  e m a n a tion s  are  im m e d ia te ly  a n d  
c o p io u s ly  d ilu te d  w ith  o r d in a r y  a ir . C o lle c te d  in  h e a p s  th e y  
a re  n ea r ly  as h u r t fu l  as in  o p e n  sew ers . M ix e d  w ith  e a r th  
th e y , in m o st  ca se s , lo se  a ll d a n g e r o u s  p r o p e r t ie s ;  t h o u g h  
s p e c if ic  p o is o n s , as th a t  o f  e n te r ic  fe v e r ,  m a y  n o t  b e  th u s  
d e s tro y e d  a n d  m a y  p r o p a g a te  d isea se . E m a n a tio n s  fr o m  
strea m s in to  w h ic h  se w ers  d is c h a r g e  e x c r e m e n t a r y  m a tte rs  
w ill  g e n e r a lly  b e  d ilu te d  to  h a rm le ssn e ss , b u t  th e  e m a n ­
a tion s  from  m asses o f  s e w a g e  a n d  m u d  le f t  b a r e  b y  th e  
d r y in g  up o f  a s trea m  o r  ta n k  o r  b y  th e  e b b in g  o f  th e  t id e  
a t au e s tu a ry  a re  o fte n  m o s t  d is a g r e e a b le  a n d  d a n g e r o u s  to  
h e a lth .

R e s id e n c e  in  o r  in th e  n e ig h b o u r h o o d  oE G r a v e y a r d s  is  
n e ce ssa r ily  u n w h o le so m e . A lt h o u g h  th e  im p u re  a tm o s ­
p h e r e  m a y  ca u se  n o  d e fin ite  d isea se , it  im p a ir s  h e a lth  a n d  
d im in ish e s  p o w e r  o f  re s is ta n ce  to  m o rb if ic  ca u se s . T h e  
p o l lu te d  w a ter  o f  su ch  lo c a lit ie s  c o n tr ib u te s  to th is  re su lt .

* Tlf ' e i8 .no necessary connexion between a bad smell and iniurions 
atmospheric impurity; some offensive gases and vapors (as snlphiiretted 
hydrogen, ammonium sulphide and organic respiratory vapor) being dele- 
enous, while others, also poisonous, (as the carbon oxides and malaria) are 

not perceptible by the sense of smell. On the other band, air hnpre-nated 
with innocent odors may be exceedingly offensive to the note.
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T h e  d ecom p osition  o f  u n b u ried  anim als, as in  d issectin g - 
room s on the sm all sca le  and  b a ttle -fie ld s  on the la rge , 
som etim es appears to  p rod u ce  b ow el-com p la in ts  a n d  can 
sca rce ly  fa il to  ren d er  the air u n w h olesom e a lw ays, though, 
sa tisfa ctory  ev id en ce  is w a n tin g . A tte n d a n ce  at fu n era ls  
appears to  h ave  been  som etim es in ju riou s  to th e  h ea lth .

T h e  air o f  M arsh es, and  o f  o th er p la ces  n o t  apparently 
w et, w h ere  o rg a n ic  v e g e ta b le  m atter  is .u n d e rg o in g  d e co m ­
position , p rod u ces  in term itten t fe v e rs  and co n g e stio n  o f  th e  
sp leen  w ith  im pa irm en t o f  nutrition  an d  sh orten in g  o f  th e  
m ean d u ra tion  o f  life . M alariou s d y sen tery  som etim es 
resu lts. T h ese  e ffects , h o w ev er , are p ro b a b ly  due as m u ch  
to  th e  w ater o f  such  loca lit ies  as to  the air.

PURIFICATION OF AIR— VENTILATION.

A ir  is p u rified  b y  rain  w h ich  carries  d isso lv ed  and  sus­
p e n d e d  m atters to  e a r th ; b y  w in d s  and cu rren ts  d isp ers ­
in g  and d ilu tin g  fo re ig n  s u b s ta n ce s ; b y  the v e g e ta b le  
k in g d o m  w h ich , u n d er  th e  in flu en ce  o f  l ig h t , d e com p oses  
ca rb o n  d io x id e , re ta in in g  carbon  fo r  its  o w n  stru ctu res and  
g iv in g  ou t o x y g e n  ; b y  ox id a tio n  o f  p u trescen t o rg a n ic  
m a tte r ; b y  d iffu sion  o f  ga seou s  b o d ie s ; b y  d e o d o ra n ts*  and 
d is in fe c ta n ts * ; and b y  ven tila tion .

D iffu sion  is th e  in te rm ix tu re  o f  ga seou s  b o d ie s  w h ich  do  
n ot a c t  ch e m ica lly  on  ea ch  oth er  and  w h ich  are e ith er  
d ire c t ly  in  com m u n ica tion  o r  sep a ra ted  b y  a p orou s  m ed iu m  
su ch  as an o rd in a ry  b r ic k  wTall. T w o  g a ses  o r  v a p o rs  
th u s in te rm ix e d  can  b e  sep a ra ted  on ly  b y  ch e m ica l a ction  
o r  con d en sa tion  o f  on e  o f  th em . T h e  ra p id ity  w ith  w h ich  
d iffu s ion -ta k es  p la ce  varies  w ith  th e  d iffe re n ce  o f  den sities 
o f  th e  d iffu s in g  b o d ie s ;  th e  g re a te r  th is d iffe ren ce , the 
m ore  a ct iv e  is th e  p rocess  o f  in te rm ix tu re .t

* v. Disinfection. -
t  The diffusiveness or diffusion-volum e of a gas varies inversely ns 

the square-root of the density ; therefore, the time of diffusion (which is 
inversely as the volume diffused) varies directly as the square-root of the 
density. A-s all aeriform bodies may be taken to expand equally under the 
influence of equal increments of beat, their relative densities are constant



AY e L a v e  seen  th a t  tL e  a ir  is c o n s ta n tly  b e in g  p u r ifie d

?  V a n o u s  u a tu n a  m ea n s. I n  th e  ca se  o f  tLe g e n e ra l 
a ir -s p a ce  o f  a  tow n  a d v a n ta g e  is  la r g e ly  ta k e n  o f  su ck  
m e a n s : b y  m a k in g  th e  s tree ts  w id e  a n d  b u i ld in g  th e  
lo u se s  n o t  to o  c lo se  to g e th e r  n o r  to o  h ig h  c ir c u la t io n  o f  

tLe * u , is u n im p e d e d  a n d . a  h ig h  s ta n d a rd  o f  p u r ity  is  
M a in ta in ed . T h is  Las b e e n  c a l le d  “  e x te r n a l v e n t ila t io n  ” ■ 
a o d  it  is a m o st  im p o rta n t  p a r t  o f  tL e  d u tie s  o f  M u n ic ip a l  
A u th o r it ie s  to  see  th a t  n o  o b s tr u c t io n  o f  a n y  s o r t  to  su ch  
e x te r n a l v e n tila t io n  is  a llo w e d  to  e x is t . I n  a d d it io n  m o s t  
o th e r  im p u r it ie s  ca n  b e  p r e v e n te d  fr o m  e n te r in g  th e  a ir  b y  
th e  w a te r in g  o f  s tre e ts  to  la y  th e  d u s t , b y  t lie  e n fo r c e d  
c o n s u m p tio n  b y  m a n u fa c to r ie s  a n d  fu r n a c e s  o f  th e ir  o w n  - 
s m o k e  a n d  o th e r  n o x io u s  p r o d u c t s ,  b y  c a r e fu l  in s p e c t io n  
a n d  c le a n s in g  o f  all d ra in s  a n d  se w e rs  a n d  b y  th e  re m o v a l

I n a l l h  f  a "  ° f fe n s iv e  tra d e s  a n d  o c c u p a t io n s ,
n a ll la r g e  E n g lis h  to w n s  g r e a t  p a in s  a re  ta k e n  to  p r o v id e

o p e n  s p a c e s  o r  p a rk s  w h e r e  th e  in h a b ita n ts  o f  th e  n e ig h ­
b o u r in g  s tre e ts  a n d  a lle y s  ca n  a ss e m b le  f o r  p h y s ic a l  e x e r ­
c ise  a n d  b e  su re  o f  b r e a t h in g  r e la t iv e ly  p u r e  a ir . S u c h  
o p e n  s p a ce s  h a v e  b e e n  c a l le d  th e  c lu n g s ’ - o f  a  t o w n . I u 

m h a  n e a r ly  e v e r y  to w n  lias p le n ty  o p e n  s p a c e s  o r  m aidan  
a n d  m  a d d it io n  th e  b u i ld in g s  a re  n o t  so  h ig h , b u t  w ith a l 

ie  a ir  in  th e  n a rro w  s tre e ts  a n d  b a z a a r s  is  o f t e n  e x t r e m e lv  
im p u r e , lu l l  o f  d u s t  a n d  f i lth y -s m e ll in g . E v e r y  o p p o r t u n it y  
s h o u ld  b e  ta k e n  b y  S a n ita r y  o ffic ia ls  t o  s e c u r e  g o o d  
e x te r n a l  v e n t ila t io n  b y  th e  g r a d u a l  w id e n in g  o f  s tre e ts  
d e m o l it io n  o f  u n u se d  b u i ld in g s  a n d  so  o n . T h e  te r m  v e n -

therefore, their r e la t iv e  velocity of diffusion is unaffected i i 
of tempera.me. The total rate of diffusion of equal v o ln n i/ ’ ^  cLallSes 
,1 '"ciense of temperature, because tberehv n 'olutnes 13 '"creased
,b^  the rate of diffusion do^s n o t iL ta s e  din»"i-hed ,
lent. Whence it follows that a given weight o f ' 116 exps,is'0u hy 

diffused more rapidly at a low than at a Rich if, J  ®>as or vapoi‘ is 
and hydrogen to be the diffusing gases the densitv ,Sl,PPose a>r” b»',«»*-*, i w S t i s t
diffusion.volume =s -—= =  =  —-____ iV pqj a t ^3'»3 n.i J v'0*0602 0 2G32 ” 7sy4. Actual experiment gives

v i l h i n f h t t  « in « — * * * .mto the hydrogen. ” k 1 * 16 uu wiul6 oue volume of air pusses

frti ■ (cr
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t iiat io n  is usually restricted technically to tlie means by 
■which the air in  buildings inhabited by men or other animals 
is kept at the normal standard of purity and that implies 
the removal of vitiated air and the supply of fresh air.
T h is  is  som etim es ca lled  c in tern a l v e n tila t io n .’ H e n ce  
th e  ex trem e  im p orta n ce  o f  e ffic ien t ex te rn a l ven tila tion ^  lor  
u p on  th e  p u r ify  o r  o th e rw ise  o f  the o u ts id e  a ir d e p e n d s  
th e  p o ss ib ility  o f  g o o d  in te rn a l v e n t i la t io n *

T h e  p o in ts  r e q u ir in g  sp ec ia l a tte n tio n  in  th e  s tu d y  o f  th is 
su b je c t  are. 1. T h e  R a te  at w h ich  th e  air b e co m e s  im p u re .
2 . T h e  Q u a n tity  o f  p u re  a ir n e ce ssa ry  to  m a in ta in  h ea lth .
3 . T h e  M ea n s  o f  p r o v id in g  th e  am ou n t re q u ire d . 4. T h e  
M ea su rem en t o f  th e  su p p ly . 5. T h e  c o n d it io n s  essen tia l 
to  E ffe c t iv e  D is tr ib u tio n .

] .  T h e  R a te  a t w h ich  th e  air b e co m e s  im p u re . I t  w i l lb e  
r e m e m b e r e d  th a t n orm al o r  p u re  a ir  con ta in s  0 ‘4  v o lu m e s  
C O „ p e r  1,000 v o lu m es  o f  a ir. T o  th is  is  co n sta n tly  b e in g  
a d d e d  in d w e llin g -h o u se s  th e  C 0 3 e x h a le d  b y  th e  in h a b it ­
an ts  a n d  o fte n  a lso  th e  C 0 2 w h ich  resu lts  fr o m  th e  c o m b u s ­
t io n  o f  w o o d -t ire s , o il- la m p s , e tc . D is r e g a r d in g  fo r  th e  p r e ­
sen t th is  la tter  so u rce  o f  im p u r ity , w e  ca n  a sce rta in  b y  d ire ct  
e x p e r im e n t th a t each person gives off on an average 0 '6  cubic 
foot CO ., in  one hour. S u p p o se  th en  on e  p e rs o n  to  b e  
p la c e d  fo r  on e  h ou r  in  a  ro o m  o f  1 ,000 c u b ic  fe e t , i.e., 10 fe e t  
lo n g , 10 fe e t  w id e  a n d  10 fe e t  h ig h , a n d  th at n o  fr e s h  a ir  is 
a d m itte d  ; a t th e  e n d  o f  th a t t im e  th e  ro o m  w ill c o n ta in  0 ’4 
v o lu m e s  C O a, (th e  o r ig in a l a m ou n t in the 1 ,000  c u b ic  fe e t  o f  
aj r) 0 '6  v o lu m e  (or  cu b ic  fo o t ) ,  i.e., a  to ta l o f  1 v o lu m e  C O a 
p e r  1 ,000  v o lu m e s  o f  air. S u p p o se  n o w  th a t a p e rso n  is sh u t 
u p  fo r  on e  h o u r  u n d e r  th e  sam e c o n d it io n s  in a room  c o n ta in ­
in g  3 ,0 0 0  c u b ic  fe e t  o f  s p a c e ; at th e  en d  o f  th a t tim e  th e  
a m ou n t o f  C 0 2 p re s e n t  w o u ld  b e  (0 ‘4  x  3 =  ) D 2  c u b ic  fe e t  
CO ., o r ig in a lly  p re s e n t  in  3 ,0u 0  c u b ic  fe e t  o f  fre sh  a ir , - f  0 ‘ 6 
c u b ic  f o o t  C O  2 e x h a le d  b y  th e  m an , he., 1'8 c u b ic  fe e t  C 0 2

# Iu some large buildings, such ns concert-lialls, etc., the fresh air supply 
is drawn through a pipe from a distant, spot, by means of a revolving fan, 
owing to the constant impurity of the air immediately outside the building.
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p e r  o ;0 0 0  o r  O'G v o lu m e  CO., p e r  1 ,000 . N o w in  p r a c t ic e  it  
lias been  fo u n d  th a t w h en  th e  ra tio  o f  CO., to  th e  a ir  rea ch es  
0 7 v o lu m e  C 0 2 p e r  1 ,000  the sm ell o f  o r g a n ic  m a tte r  
b e g in s  to  b e  p e r c e p t ib le  a n d  in ju r iou s  e ffe c ts  a re  p r o d u c e d  
b y  th e  c o n t in u e d  re sp ira tio n  o f  su ch  a ir . N o te  a c c o r d -  

th a t  th e  a ctu a l a m ou n t o f  CO., p re s e n t  is n o t  
in  its e lf  h u r t fu l b u t  o n ly  se rv es  as an  indicator o f  th e  
am ou n t o f  o r g a n ic  m a tte r  p resen t. F r o m  n u m erou s e x p e r i ­
m en ts then  a ce rta in  s ta n d a rd  o f  p u rity  fo r  th e  a ir  in  
in h a b ite d  b u ild in g s  has b e e n  fix e d , viz., 0 6 v o lu m e  CO., 
p e r  1 ,000  volu m es a ir. F r o m  th is , h o w e v e r , m u st b e  s u b ­
tra c te d  th e  0 -4  v o lu m e  C 0 2 p e r  1 ,000  n o rm a lly  p re s e n t  in  
th e  a ir  a n d  th a t  le a v e s  0 2 v o lu m e  C O * p e r  1 ,000 , w h ich  h a s  
b e e n  f ix e d  as th e  m a x im u m  a m o u n t o f  A d m is s ib le  R e s p i­
ra to ry  Im p u r ity  in  w e ll v e n t ila te d  d w e llin g s .

S o , th en , i f  th e  a ir o f  a n y  ro o m  co n ta in s  m o re  th a n  0 6  
v o lu m e  C 0 2 p e r  1 ,000  in c lu d in g  th e  C 0 2 o r ig in a lly  p re se n t 
in  th e  fre sh  a ir  o r  m o re  th a n  0 '2  v o lu m e  p e r  1 ,000  e x c lu d in g  
th e  o r ig in a l C 0 2 it  is sa id  to  b e  im p u re .

2. H a v in g  f ix e d  th e  s ta n d a rd  o f  p u r ity  w e  h a v e  n e x t  to 
a s ce r ta in  th e  Q u a n tity  o f  fr e s h  a ir  w h ich  m u st be  su p p lie d  
in  o r d e r  to  co n s ta n tly  d ilu te  th e  a ir  o f  a r o o m , so  th a t it  
w ill n o t  c o n ta in  m o re  th a n  O'G v o lu m e  C 0 2 p e r  1 ,000 .

a. T h e  a m ou n t r e q u ir e d  fo r  th is  p u r p o s e  is a lw a y s  
e x p r e s s e d  in  x thousands cubic feet of fresh a ir per head per 
hour a n d  is  m o s t  c o n v e n ie n t ly  c a lc u la te d  fr o m  th e  f o l lo w ­
in g  f o r m u l a :

F -  5 .  x  1 ,0 0 0

W h e n  F =  th e  n u m b e r  o f  c u b ic  f e e t  o f  F r e s h  a ir  
r e q u ir e d  p e r  h ou r ,

E  =  th e  a m o u n t o f  C 0 2 E x h a le d  p e r  h o u r * ,

R  =  th e  a d m is s ib le  R e s p ir a to r y  im p u r ity .*

Of course, if we adopt oilierstnndaids forE and 1 U  « j; —q ;.. a  .  onse of a room occupied entirely by adults, as in barrack rooms, or make , 0 3  as is sometimes done; then the amount of fresh air required will bo correspondingly altered. , 4



Example.— F  =  ~  x 1 ,000 =  3 ,000  cu b ic  feet o f  fresh  air 

req u ired  iu  au h ou r fo r  one p erson , o r  fo r  ten  p e o p le  

F  =  ~  x 10 x 1,000 =  30 ,000 .
t

l.  F rom  th is fo rm u la  u sed  co n v e rs e ly  w e  can  ca lcu la te  
the a v e ra g e  am ou n t o f  fre sh  a ir w h ich  lias b een  su p p lie d  
a n d  v itia ted . In s te a d , h o w e v e r , o f  R  b e in g  eq u a l to  the 
a d m issib le  re sp ira to ry  im p u rity , in  this case  it is eq u a l to 
th e  A c tu a l R e sp ira to ry  Im p u r ity  as a scerta in ed  b y  ch em ica l 
exa m in a tion  o f  th e  a ir— say  •8 v o lu m es  C O „ p e r  1 ,000.

T h e n  F  =  n u m b er  o f  cu b ic  fe e t  o f  fre sh  a ir  p e r  h e a d  p e r  
h o u r  th a t has b e e n  su p p lie d  a n d  u tilised ,

E  =  as b e fo r e ,

It  =  th e  actual R e sp ira to ry  im p u rity  o f  the a ir in  the 
room .

Example.— F  =  x  1,000 — 750 c u b ic  f e e t 'o f  fre sh
a ir  u tilised  p e r  h e a d  p e r  hour.

c. A g a in , i f  a  g iv e n  a m ou n t o f  a ir is su p p lie d  p e r  h ou r  
to  on e  o r  m ore  person s in  a  room , w e  ca n  ca lcu la te  llie  ■pro­
bable am ou n t o f  C O 2 in  th e  a ir. I n  su ch  a ca se  E  a n d  F  are
k n ow n  an d  it is re q u ire d  to 'c a lc u la te  th e  v a lu e  o f  R .

»*

Exam ple.— 7 ,000  c u b ic  fe e t  o f  fr e s h  a ir p e r  h o u r  are 
su p p lie d  to a n d  u tilised  b y  10 p e o p le  o ccu p y in g ’ on e  ro o m  
estim a te  th e  p r o b a b le  a m ou n t o f  C 0 2 p e r  1 ,0 0 0  v o lu m e s  o f  
th e  a ir  in  th e  room .

R  =  ~ X 10 x 1 ,000 .
F

0 0
~  7 /100  x  10 x  M 0 0  =  0 85 v o lu m es  C 0 2 p e r

1,000.

* In all such cases it is understood that the amount of vitiated air which 
escapes from the room is the same ns that of the fresh air supplied. '
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P r o m  tlie  a b o v e  form u lae  a n d  fr o m  p r a c t ic a l  e x p e r im e n t  
it  h as b e e n  a s c e r ta in e d  th a t  u n d e r  o r d in a r y  c o n d it io n s  th e  
fo l lo w in g  a m ou n ts  o f  f r e s h  a ir  s h o u ld  b e  s u p p lie d  p e r  
h e a d  p e r  h ou r .

F o r  ch ild re n  . . .  2 ,0 0 0  c u b ic  f e e t  p e r  h e a d  p e r  h o u r .
„  W o m e n  . . .  3 ,0 0 0  „  „  „  „  „  „

”  M e n  ” • 3 -6 0 0  »  »  «  ,, „  „
(i.e., 1 c u b ic  f o o t  p e r  s e c o n d ).

D u r in g  w o r k  th e re  q u a n tit ie s  sh o u ld  b e  c o n s id e r a b ly  in ­
c re a s e d  an d  a d u lt  m en  in  h a r d  w o rk  re q u ir e  a b o u t  7 ,0 0 0  
c u b ic  fe e t  o r  m o r e .*  L a r g e  a n im a ls  su ch  as h o rs e s  a n d  c o w s  
e a ch  re q u ire  1 0 ,0 0 0 — 2 0 ,0 0 0  c u b ic  fe e t  o f  f r e s h  a ir  p e r  h o u r , 
w h ic h  is  a lm o st  th e  sa m e  as s a y in g  th e y  o u g h t  t o  b e  in  th e  
o p e n  a ir.

H o s p ita ls  o r  o th e r  p la c e s  o c c u p ie d  b y  th e  s ic k  d e m a n d  a 
h ig h e r  m in im u m  o f  s u p p ly . I n  so m e  d ise a se s  th e  a m o u n t  
o f  o r g a n ic  e x h a la t io n s  is so  la r g e  th a t  it is a lm o s t  im p o s s ib le  
t o  g iv e  p u r e  a ir  e n o u g h  to  r e m o v e  t h e ir  c h a r a c t e r is t ic  
o d o r s . A  w a r d  c o n ta in in g  m a n y  ca se s  w ith  o p e n  w o u n d s  
l e q u i i e s  a t le a s t  4 ,5 0 0  c u b ic  f e e t  o f  f r e s h  a ir  p e r  m a n  p e r  
h o u r . T\ lien  h o s p ita l  g a n g r e n e , p yaem ia , e r y s ip e la s , t y p h u s , 
v a r io la  o r  p la g u e  p r e v a ils  th e  s u p p ly  o f  a ir  s h o u ld  b e  
l im ite d  o n ly  b y  th e  n e c e s s ity  o f  p r o t e c t in g  th e  p a t ie n ts  f r o m  
v e t  o i  e x c e s s h e  c o ld .  I n  s u c h  c a s e s  f r e e  v e n t ila t io n  n o t  

p r o m o te s  th e  r e c o v e r y  o f  th e  s ic k  b u t  a ls o  o p p o s e s  th e  
s p r e a d  o f  d ise a s e . I t  h a s  b e e n  o b s e r v e d  th a t  th e  o r g a n ic  
p o is o n s  o f  s o m e  d ise a s e s  a re  m o r e  c a p a b le  o f  d e s t r u c t io n  b y  
o x id a t io n , o r  d i lu t io n  to  h a r m le s s n e s s , b y  p u r e  a ir  th a n  
th o s e  o f  o th e rs . T h u s , a fe w  fe e t  o f  f r e e ly  v e n t i la t e d  s p a c e  
s u ffice  to  p r o t e c t  f r o m  th e  p o is o n s  o f  ty p h u s  a n d  o f  p l a g u e ; 
w h ile  v a r io la  a n d  s c a r la t in a  s p r e a d  in  s p ite  o f  a b u n d a n t  a ir  
s u p p ly , a n d  th e  d is e a s e s  a re  c o m m u n ic a b le  e v e n  a f t e r  m o n th s  
o f  f r e e  e x p o s u r e  to  p u r e  a ir .

# An adult male in hard work gives oil ns much as 152 cubic feet CO,
in I hour, therefore, by formula a, (F =  X 1000 = )  7,600 cubic feet 
ere required.
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P rov is ion  lias a lso to  b e  m ade fo r  C om bu stion  and  its 
con seq u en ces . A ir  m ust b e  su p p lied  in su fficient qu an tity  
to  y ie ld  o x y g e n  fo r  fires and lig h ts , and  to d ilu te  th e  gases 
resu ltin g  fr o m  com b u stion  w h en  th ese  are p erm itted  to 
escape in to  a room . 240  cu b ic  fe e t  o f  air sh ou ld  b e  a llow ed  
fo r  th e  com p le te  com b u stion  o f  1 lb . o f  coal; 120 fo r  1 lb . 
o f  d ry  wood, the ca rb o n ic  a cid  an d  oth er gases p ro d u ce d  
e sca p in g  b y  the ch im n ey . A  cu b ic  fo o t  o f  coal-gas requ ires 
8 cu b ic  fe e t  o f  air s im p ly  fo r  com b u stion  ; th ere fo re , a bou t
25 sh ou ld  b e  a llo w e d  per h ou r  fo r  ea ch  b u rn e r , w ith ou t 
ta k in g  in to  con s id era tion  th e  v itia tion  o f  th e  a tm osph ere  o f  
th e  room  b y  th e  p ro d u cts  o f  com b u stion , w h ich  la tte r  sh ou ld , 
i f  p oss ib le , b e  c o n d u c te d  im m ed ia te ly  an d  sep a ra te ly  to  the 
op en  a i r *  A s  a cu b ic  fo o t  o f  co a l-g a s  g en era tes  w h en  bu rn t 
a b ou t tw o  cu b ic  fe e t  o f  ca rb o n ic  a c id , an o rd in a ry  b u rn er  
a d d s  s ix  cu b ic  fe e t  o f  th is g as p e r  h ou r to th e  a tm osph ere  
o f  the room , to  com p en sa te  w h ich  5 ,000  cu b ic  fe e t  o f n orm a l 
a ir m ust b e  su p p lied , u n less th e  sp ecia l ou tle ts  be  p ro v id e d .
A n  o rd in a ry  oil-lamp g en era tes  a b ou t h a lf a c u b ic  fo o t  o f  
c a rb o n ic  a c id  p e r  h ou r, re q u ir in g  400  c u b ic  fe e t  o f  a ir  fo r  
d ilu tion . F o r  a g o o d  candle 500  fe e t  p e r  h ou r  sh ou ld  b e  
a llow ed .

8. T h e  M ean s o f  s u p p ly in g  th e  req u is ite  am ou n t o f  p u re  
a ir  m a y  b e  d iv id e d  in to  N a tu ra l a n d  A rtific ia l : th e  fo rm e r  
in c lu d in g  perflation, aspiration  a n d  circu lation ;  th e  la tter , 
extraction an d  propulsion. In  tro p ica l c lim a tes  w h ere  th e  
a ir  is a lw ays w arm  th e  d ifficu lty  lies n o t  so m u ch  in  th e  
su p p ly  o f  fresh  air, as in  the su p p ly  o f  cool fr e sh  a i r ; ju st 
as in  o th e r  cou n tr ie s  th e  a ir  m u st b e  w a rm ed . In  th e  la tte r  
ca se  th e  p ro b le m  has b e e n  th o ro u g h ly  an d  sc ie n t ifica lly  
s t u d ie d ; as r e g a rd s  th e  fo rm e r  it is a lm ost u n to u ch e d .

P erflation is th e  b lo w in g  o f  a  n atu ra l stream  o f  p u re  
a ir th ro u g h  a ro o m  or  o th e r  sp a ce . G en era l p e r fla t io n  
b y  th e  p a s s a g e ' o f  w in d  th ro u g h  d o o rs  a n d  w in d o w s  o r

* By mentis of a tabe with a funnel-shaped month placed directly over 
each gas jet, the other end of the tube opening into the outer air by pass­
ing through the wull of the room,
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ofchei’ op en in g s  is the m ost efficient m eans o f  ven tila tion  
anti, in  tlie  p resen t state o f  ou r  k n o w le d g e , th a t w h ich  is, as 
a ru le , b est su ited  to this co u n try  a n d  c lim ate . A  cu rren t o f  
air m ov in g  at the ra te  o f  tw o m iles p er  h o u r— a rate  w h ich  
d oes  n ot p ro d u ce  a  p e rce p tib le  d ra u g h t— th ro u g h  a  d o o r ­
w ay  ten  fe e t  b y  fo u r  in  a rea  su p p lies  4 2 2 ,4 0 0  c u b ic  fe e t  o f  
a ir p er  h ou r, a  qu an tity  su fficien t fo r  a b ou t 150 h ea lth y  m en .
A  stron g er  w in d  w ill pass re a d ily  th ro u g h  a ten t-w a ll, or  
th io u g li  m a tt in g ; an d  perfla tion  tak es p la ce  to  som e ex ten t 
t lo u g h  sin g le  p la n k s o f  w o o d  a n d  ev en  th r o u g h  u n p la s ­
tered  p orou s b r ick  i f  th e  v e lo c ity  o f  th e  cu rren t b e  h ig h , 

oors  and  w in d ow s sh ou ld  a lw ays .be so a rra n g e d  as to.
p e rm it  fre e  perfla tion  w h en  th e  w in d  is o n ly  m o d e ra te ly  
s tron g . J

I t  is des ira b le  that th e  m ov em en t o f  th e  air b lo w in g  
n o n g  i a lo o m  sh ou ld  b e  n e a r ly  o r  a lm ost im p e rce p t ib le  

to  sen sation , so th at th ere  sh a ll b e  n o  d ra u g h t o r  ch ill.
H m ay e m o v in g  at a ra te  o f  a m ile  o r  ev en  a m ile  an d  a 

h a lf p e r  h ou r  w h ile  n o  m ov em en t is p e r ce iv e d . Im p e r ce p -  
t ib ih ty  o f  m ov em en t d ep en d s  n o t  o n ly  on  v e lo c ity  b u t  u p on  
te m p e r a tu r e ; a n d  the h ig h e r  th e  la tter  th e  m ore  ra p id  m av  
be th e  ra te  w ith ou t in c o n v e n ie n c e *  W ith  th e  th e rm o ­
m eter a t 21° C. (70° F .) o r  u p w a rd s  p erfla tion  a t a c o n s id e r ­
a b le  ra te  o f  v e lo c ity  is a tte n d e d  b y  n o  sen sa tion  o f  ch ill.

. en. afc W e r  tem peratures than  are o rd in a r ily  e x p e r ie n ce d  
m  th is co u n try  a v e lo c ity  o f  a m ile  p e r  h ou r  is  im p e rce p t i-  
. le , an d  a ra te  o f  a  m ile  a n d  a h a lf  is n o t  d isa g re e a b le . I t  

m ay  b e  ta k en  as a g en era l ru le  th at th e  ra te  o f  m ov e m e n t 
sh ou ld  n o t  e x c e e d  8*5 fe e t  p e r  se con d , i.e., 2 ‘4  m ile s  p e r  
h o u r ; a n d  a  lo w e r  ra te  w ill b e  o b je c t io n a b le  i f  th e  a ir
b e  m oist o r  i f  it  b e  o f  lo w e r  tem p era tu re  th an  th a t  it  
rep la ces .

T h ere  is a n oth er , but a less e fficien t a n d  manageable 
w a y  in w h ich  p erfla tion  m a y  b e  a p p lie d . C ow ls  tu rn ed

landluinds h.°thiBcouutrt Tln^sfc disagretlble fam] “ tremel7  ,lot ami dry 
exhaustion, Accompanied by other unpleasant symptoms"
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towards th e  d ire c t io n  fr o m  w h ich  a w in d  is b lo w in g  m ay  
b e  p la c e d  at th e  to p  o f  a b u ild in g , fr o m  w h ich  p ip e s  o f  w o o d  
o r  m eta l c o n v e y  th e  a ir r e c e iv e d  to  ro o m s  b e lo w . D ir e c t  
com m u n ica tion  b e tw e e n  th e  co w ls  a n d  th e  a p a rtm en ts  to  
b e  v e n tila te d  is  lia b le  to  lie a tte n d e d  b y  d r a u g h t s ; b u t  th e  
stream s o f  a ir  ca n  b e  c o n d u c te d  to th e  b a se m e n t s to ry  o f  a 
h ou se , th ere  w a rm e d  o r  c o o le d  as m a y  b e  d e s ire d , a n d  th e n ce  
d is tr ib u te d  b y  tu b e s  to  o th e r  p a r ts  o f  th e  b u ild in g . C o i -  
r e s p o n d in g  o u t le t  p ip e s  a n d  o p e n in g s , w ith  co w ls  tu rn e d  
from  th e  w in d , w ill  h e  p r o v id e d  fo r  th e  issu e  o f  a ir  c o m ­
m en su ra te  w ith  th a t b lo w n  i n ; a n d  th ese  b y  th e ir  a sp ira t in g  
e ffe c t  w ill a id  in  v e n tila t io n . T h is  s e c o n d  m o d e  o f  p e r fla - 

, t iou  is a p p lica b le  to  th e  h o ld s  o f  sh ip s , w h ic h  th e  d ir e c t  
m e th o d  ca n n o t  re a ch . A  fu n n e l o f  ca n v a s , w o o d  o r  m eta l 
r e c e iv e s  th e  w in d  a n d  a tu b e  c o n d u c ts  it  d o w n w a rd s . 
D is tr ib u t io n  w ith o u t d ra u g h t  is  d ifficu lt  h e re  as in  a h ou se . 
T h e  fo r c e  o f  th e  in -b lo w in g  cu rre n t  m ay b e  r e d u c e d  b y  
h a v in g  th e  c o n d u c t in g  tu b e  b e n t  a t r ig h t  a n g les , o n ce  o r  
o f t e n e r ;  o r  b y  in te r p o s in g  scre e n s  o f  p e r fo r a te d  z in c  in  th e  
p a s s a g e ;  b u t  v e n tila t io n  is im p e d e d  in  p r o p o r t io n  as f r i c ­
t io n  is  in c re a s e d  b y  th ese  e x p e d ie n ts  a n d  th e  p la te s  a re  
l ia b le  to  b e c o m e  c lo g g e d  w ith  d u s t  a n d  a re  w ith  d ifficu lty  
g o t  a t f o r  c le a n in g . T h e  s trea m  o f  a ir  a d m itte d  b y  th is
m e th o d  m a y  a lso  b e  r e g u la te d  b y  v a lv e s . •
//

A spiration is th e  d r a w in g  o f  a ir o u t  o f  a ro o m  o r  b u i ld in g  
th r o u g h  a  sh a ft  b y  m ea n s o f  th e  w in d  b lo w in g  a t r ig h t  
a n g le s  to  th e  la tte r . I n  th is  w a y  a  sm all c u r r e n t  o f  a ir  
m o v in g  w ith  a h ig h  v e lo c i t y  o v e r t h e  u p p e r  e n d  o f  a tu b e , 
p r o v id e d  w ith  a  c o w l tu rn e d  from  th e  w in d , in flu e n c e s  a 
la r g e  b o d y  o f  a ir  b e lo w , b y  p r o d u c in g  an  u p w a rd  d r a u g h t . 
T h is  m e th o d  w ith d ra w s  a ir  fr o m  a  ro o m  a n d  p r o v is io n  m u st 
b e  m a d e  fo r  fr e e  a d m iss io n  o f  p u re  a ir  in c o m p e n s a t io n . 
T h e  s t r o n g e r  th e  w in d  th e  m o r e  c o p io u s  w ill  b e  th e  u p ­
d ra u g h t  a n d  th e  m o re  e f fe c t iv e  th e  a sp ira t io n , w h ile  a 
p o w e r fu l  b la s t  ca n n o t , as w e  h a v e  seen  b e  b o r n e  in  p e r f la ­
t io n . N e ith e r  m e th o d , o f  c o u r s e , is  a p p l ic a b le  w h e re  th e  
o u te r  a ir  is a b s o lu te ly  s ta g n a n t , a n d  v e n t ila t io n  w ill th en

' c% \
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depend upon either circulation or artificial means. It is 
also to be borne in mind that wind may impede ventilation 
by blowing across unprotected exit-openings, or down 
chimneys or other shafts. ’

The movement of air caused by differences of temper­
ature is called C i r c u l a t i o n . Air heated by lights or fires 
or the bodies of men or other animals becomes lighter, 
rises and is replaced by colder air from above or from 
without, which is in turn warmed and similarly replaced.
As this circulation depends upon the generation of a 
higher temperature within a room than that of the outer 
air and is active in proportion as the former exceeds the 
latter, ventilation by this means is chiefly applicable to 
cold climates and to rooms or buildiugs artificially warmed.
In all inhabited rooms, however, it needs to be taken into • 
consideration and due provision made for ingress and 
egress of air. In this country the external air is some­
times warmer than sometimes colder than and sometimes 
of equal temperature with the inside air, the result being 
that downward upward or no currents are formed, and in 
any case the current is never very strong owing to the fact 
that the difference in temperature between the external 
and internal air is never great. Still, when in very hot 
weather houses are closed in the early morning, the air 
within is, during a great part of the day, cooler than that 
outside; so that circulation is in this way also established 
^ud there is then no necessity for direct exposure of the 
body surface to the trying hot winds.

V lleu this circulation is maintained, not by the ordinary 
sources of heat but by special contrivances, it forms one of 
1(le a^tificial methods of ventilation; namely, ventilation 
, 'y Extbaction.* In an ordinary chimney, when a ffre is 

urning below, an upward current of air, moving at a rate 
lorn three to six feet per second, is produced; and if

* Tha Vacuum Metboih >
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th e  fire b e  v e ry  la rg e  a  v e lo c ity  o f  n in e  fe e t  p er  se co n d  
m ay  b e  a tta in ed . E q u ilib r iu m  w ill b e  re s to re d  b y  stream s 
o f  air p a ss in g  fr o m  o th e r  op en in g s  tow a rd s  th e  fire -p la ce , 
or , i f  th ere  be no su ch  o p eu in g s , b y  a d o w n -d ra u g h t  iu  th e  
ch im n e y  itse lf, sim u ltan eou s w ith  th e  u p -d ra u g h t. T h is  
p r in c ip le  is ap p lied  on  th e  la rg e  sca le  to  th e  v e n tila t io n  
o f  m in es, w h ere  a  la rg e  fire  b u rn in g  at th e  b o tto m  o f  a 
sh a ft  m ain ta in s a p o w e r fu l u p w a rd  cu rren t, w h ile  fresh  
a ir  fr o m  th e  su r fa ce , d e s ce n d in g  'th ro u g h  o th e r  open in gs? 
su p p lies  th e  p la ce  o f  th a t w ith d ra w n . In  lik e  m an n er 
la rg e  b u ild in g s  are  som etim es v en tila ted . A  fire  o r  a n u m ­
b e r  o f  g a s -b u rn ers  o.r p ip es  filled  w ith  h o t  w a te r  h e a t  th e  
a ir  at th e  lo w e r  p a rt o f  a cen tra l sh a ft  in to  w h ich , o w in g  to  
th e  s tro n g  u p w a rd  cu rren t th u s set up , th e  fo u l a ir fr o m  a ll 
th e  ro o m s  is  d raw n , b y  m ean s o f  sp ecia l p ip e s  o p e n in g .iu to  
th e  sh a ft  n ear its  b a se . T h e  fresh  a ir is  su p p lie d  to  ea ch  
ro o m  b y  w in d o w s  o r  sp e c ia l in lets .

S e v e ra l d isa d v a n ta g e s  a tte n d  th is m o d e  o f  v e n tila t io n , 
e sp e c ia lly  in  th e  ca se  o f  sm all b u ild in g s  su ch  as d w e ll in g - 
h ou ses . H e a t  su p p lie d  b y  a fire , w h ic h  is th e  so u rce  m ost 
g e n e ra lly  a v a ila b le , is n o t  ea sily  k e p t  a t a  f ix e d  te m p e r ­
a tu re  n o r  r e g u la te d  to su it th e  v a r y in g  c ircu m s ta n ce s  o f  
d iffe re n t  r o o m s ;  i f ,  fr o m  a n y  ca u se , th e  re q u is ite  u p ­
d ra u g h t  is  n o t  m a in ta in e d  fr o m  b e lo w , a d o w n -d r a u g h t  w ill 
b e  g e n e ra te d  in  th e  sh a ft , w h ic h  m a y  b r in g  w ith  it  in to  th e  
b u ild in g  sm ok e  o r  o th e r  p ro d u cts  o f  c o m b u s t io n ; a n d , u n d e r  
c e r ta in  c o n d it io n s , th e  a ir  w h ic h  is thus w ith d ra w n  m a y  he 
r e p la ce d  b y  a ir  e n te r in g  fro m  a n y  so u rce , as f o r  in sta n ce  
f r o m  se w e rs  o r  th ro u g h  w a te r -c lo s e ts . E x t r a c t io n  b y  a 
s cre w -s h a p e d  F a n  h as b e e n  s u g g e s te d  a n d  p ra c t is e d , e s p e c i­
a lly  in  m ills  w h e re  a  g r e a t  d ea l o f  d u st is  th ro w n  in to  
th e  a ir  : b u t  th e  m e ch a n ica l p o w e r  w h ich  it re q u ire s  ca n , as 
a  ru le , b e  m ore  e co n o m ica lly  a n d  e ffic ie n tly  a p p lie d  to  v e n ­
t i la t io n  b y  p ro p u ls io n .

P kopulsion is the forcing in of pure air by mechanical 
means, either directly or through hues constructed for the

%
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To face p. 28
P L A T E  I .

VENTILATION OP THE HOUSE OP COMMONS—LONDON.

(After GAlton).—To illustrate ventilation by artificial means. Fresh air is 
supplied from the adjacent courtyards of the House by revolving fans which 
propel it along special conduits. On entering the basement it is filtered, 
washed, warmed or cooled, according to the season, and passed through four 
large circular openings (3' 6" diam. ea ) into the chamber under the floor, 
which latter is perforated to allow of the free passage of the air into the gen. 
eral body of the If ouse. The vitiated air rises gradually and passes through the 
perforated glass ceiling into a space above, from whence it is drawn down an 
exhaust shaft opening into the basement at the foot of the clock-tower, where 
a large fire is kept burning in order to create a draught. The heated air then * 
rises again and finally passes out through the heated upcast shaft. As much 
as 1,500,000 cubic feet have been passed through per hour, a quantity equiva­
lent to 2,000 cubic feet per head per hour if the house was quite full, which it 
very rarely is for any length of time. The method above described is a com- 
biuation of ‘ extraction’ and ‘ propulsion’ . [A simple modification of the above 
plan could easily be adapted for the ventilation of Indian hospitals, etc., the 
air being cooled before entrance, and an upward current created in the shaft by 
means of the sun or of a fire, according to circumstances (i>. p. 227).]

\ . -
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p u r p o s e .*  W h e n  la b o r  is ch e a p  a u d  th o r o u g h  v e n tila t io n  
b y  n a tu ra l m e th o d s  n o t  a tta in a b le  p r o p u ls io n  m a y  b e  
a p p lie d  w ith  g re a t  a d v a n ta g e . T h e  q u a n t ity  o f  a ir  th ro w n  
in  ca n  r e a d ily  b e  m e a su re d  a n d  r e g u la te d , a n d  its  te m p e r ­
a tu re  ra ise d  o r  lo w e re d . T h e  co m m o n  th e r m a n t id o te  is  a 
fa m ilia r  iu s ta u ce  o f  th is m e th o d . I t  su p p lie s  a  c o n s ta n t  
s trea m  o f  p u re  a ir  to  a r o o m 'o r  b u i ld in g , w h ic h  m a y  b e  
p a ssed  th ro u g h  a m o is te n e d  ta tty  a n d  th e r e b y  c o o le d . T h e  
m ech a n ism  o f  th e  m a ch in e  is s im p le  a u d  n o t  e a s ily  d e r a n g ­
e d , a n d  litt le  la b o r  is  r e q u ir e d  fo r  w o r k in g  i t ;  b u t  th e  
d is tr ib u t io n  o f  th e  s u p p ly  is  g e n e r a lly  fa u lty . A i r  e n te rs  
a t a h ig h  v e lo c i t y  a n d  is l ia b le  to  p a ss  d ir e c t ly  th r o u g h  a 
ro o m  in  strea m s to  th e  o u t le ts  in s te a d  o f  in te r m ix in g , th u s  
p r o d u c in g  d r a u g h ts  a n d  in e ffic ie n t  v e n t ila t io n .

D is t r ib u t io n  ca n  b e  m o re  s a t is fa c to r i ly  m a n a g e d  b y  
th e  u se  o f  th is  m e th o d  o n  th e  la r g e  s ca le . L a r g e  fans* 
w o r k e d  b y  m e n  o r  c a tt le  o r  s te a m -p o w e r , f o r c e  a ir  d r a w n  
th r o u g h  a  s h a ft , a t  le a s t  f o r t y  fe e t  h ig h  a n d  s itu a te d  w e ll  
a w a y  fr o m  a ll b u ild in g s , ( to  e n su re  p u r it y  o f  s u p p ly ) ,  in to  
flu es  w h ic h  co m m u n ica te  b y  b r a n c h e s  a n d  p ip e s  w ith  
e v e r y  p a r t  o f  th e  b u ild in g - to  b e  v e n t ila te d . T h is  p la n  is  
su ita b le  f o r  a jailf* i f  th e  a b s e n c e  o f  w in d  f o r  long* p e r io d s  
re n d e rs  n a tu ra l v e n t ila t io n  in su ffic ie n t , c h e a p  la b o r  b e in «- 
su p e ra b u n d a n t  ; b u t  th e  first  c o s t  o f  m a c h in e r y  a n d  b u i ld ­
in g s  m u st b e  c o n s id e r a b le . I t s  in v e n t o r  s u g g e s t s  th a t  
c a n v a s  sh a fts  m a y  b e  s u b s t itu te d  f o r  m a s o n r y  flu e s  in  
a p p ly in g  th is  m e th o d  to  b u i ld in g s ; a u d  a lso  th a t  p o r t a b le

* The Plenum Method.
t  Mr. Stuart Clark introduced his “ plenum method” into Agra Jail.

One fan, 3£ feet in diameter, worked by hand at a speed of less than 300 
revolutions per minute, was found sufficient to ventilate a corridor 2S3 feet 
n> length with G8 cells opening from it. The machinery is placed to 
windward, about 3t)0 feot from the middle of the line of buildings. An 
underground main-flue of masonry (4£ feet by 3) conveys the nir°to the 
lad. Smaller flues (2£ X 2 feet) pass under the floor of each block, aud 
Hum these diffusion-pipes of earthenware, 9 inches in diameter' are 
distributed through the walls, communicating with the rooms by openings 
covered with perforated zine. Besides the diffusion-pipes, “ diffusion cases”

>e placed over the central flue and connected with it, 20 feet apart in 
bv tlm"lding' ,  Wich reference, however, to the foregoing, I am informed 
t« ® P^seut superintendent that the method has fallen into disuse.

11 meutly because it did not prove a success."—[Ed.]
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fa n s , e t c . ,  s h o u ld  a c c o m p a n y  t r o o p s  m a r c h in g  in  th e  h o t  
sea son , f o r  th e  v e n t ila t io n  o f  t e n ts .*

T o  a s ce r ta in  w h e th e r  su ffic ie n t  p r o v is io n  h a s  b e e n  m a d e  
f o r  th e  v e n t ila t io n  o f  a n y  r o o m  th e  n u m b e r  o f  o c c u p a n ts  
a n d  th e  v o lu m e  o f  fr e s h  a ir  e n te r in g  th e  r o o m  p e r  h o u r , 
e ith e r  b y  n a tu ra l o r  a r t ific ia l m ea n s , m u st b e  k n o w n . 
D iv id in g  th e  la t te r  q u a n t ity  (a ft e r  r e d u c t io n s  f o r  l ig h ts ,  
fires , e t c . , )  e x p r e s s e d  in  c u b ic  f e e t ,  b y  th e  fo r m e r , th e  
v o lu m e  o f  p u re  a ir  s u p p lie d  f o r  e a c h  p e r s o n  is  o b t a in e d  f o r  
c o m p a r is o n  w ith  t h e  q u a n t ity  s ta te d  a b o v e  to  b e  n e c e s -  
s a r y .t  T h e  a m o u n t  o f  a ir  e n te r in g  a n d  e s c a p in g  is  d e t e r ­
m in e d  b y  th e  a n e m o m e te r , o r , in  th e  ca se  o f  v e n t ila t io n  b y  
c ir c u la t io n , b y  c a lc u la t io n 4  T h e  a n e m o m e te r  is  an  in s t r u ­
m e n t  w h ic h  sh o w s  th e  v e lo c i t y  o f  a  c u r r e n t  o f  a ir  in  fe e t  
p e r  s e c o n d . T h e  o p e n in g s  th r o u g h  w h ic h  a ir  e n te rs  ’ 
h a v in g  b e e n  a s c e r ta in e d  b y  th e  d e f le c t io n  o f  a  c a n d le - f la m e , 
o r  b y  th e  d ir e c t io n  ta k e n  b y  th e  s m o k e  o f  s m o u ld e r in g  
b r o w n  p a p e r , th e  ra te  o f  th e  e n te r in g  c u r r e n t  a t  e a c h  is 
d e te rm in e d . T h e  ra te  p e r  s e c o n d  m u lt ip lie d  b y  3 ,6 0 0  
g iv e s  th e  ra te  p e r  h o u r ;  a n d  th is  m u lt ip lie d  b y  th e  ' 
a re a  o f  an  o p e n in g  in  f e e t  is  th e  n u m b e r  o f  c u b ic  f e e t  p e r  
h o u r  w h ic h  th a t  o p e n in g  y ie ld s . T h e  in s tru m e n t  s h o u ld  
b e  jDlaced as n e a r ly  as p o s s ib le  in  th e  m id d le  o f  th e  le n g t h  
o f  th e  p a s s a g e  a n d  a b o u t  tw o - f i f th s  o f  th e  b r e a d t h  fr o m  
th e  s id e  m  o r d e r  th a t  th e  m e a n  v e lo c i t y  m a y  b e  g iv e n . I t  
o f t e n  h a p p e n s  th a t  th e  o u t le t  o p e n in g s  a re  le s s  n u m e r o u s

* The Punkah is a form of air propeller, but only to a limited extent.
Opinions as to its efficacy differ considerably and exact experiments are 
wanting, lbe  splendid steam-driven punkahs in the General Hospital,
Madras, show this method of causing air-propulsion to its fullest extent 
A punkah promotes intermixture and diffusion : when the temperature is 
lower than that of the body, it cools, by removing the layer of heated ill 
conducting and vapor-loaded air from the surface, substituting a colder 
film and favoring evaporation ; when the temperature is higher it acts 
only in the latter way. Its use is favorable to comfort and to health, but 
not by promoting ventilation. *

t  Tins can be ascertained more directly by the chemical examination of 
the air coupled with the use of the formula 16) on p. 22

J By the use of Montgolfier’s formula (v. Parkes’ Hygiene, 8th ed„ 
p. 186), but ventilation by circulation is so imperfect in the tropics ns a 
rule (v. p, 27) that this method of calculation is very rarely of any use
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tlian th ose  o f  in gress  o f  a ir , as, fo r  in sta n ce , w h en  a ch im ­
n e y  d is c h a r g e s  fr o m  a ro o m  a v o lu m e  a d m itte d  b y  sev era l 
in le ts . I t  m a y  th en  b e  m o re  c o n v e n ie n t  to  estim ate  th e  
o u tg o in g  a ir, w ith  w h ich  th e  su p p ly  w ill n e ce ssa r ily  c o r ­
re sp o n d . C asella ’ s a n em om eter  o r  a ir -m e te r  w ill  b e  fo u n d  
b e s t  a d a p te d  to th e  p u rp ose .

T h e  R e la t iv e  V a lu e  o f  N a tu ra l a n d  A r t if ic ia l  V e n tila t io n  
is a question  th a t m ust b e  d e c id e d  b y  th e  sp e c ia l c ir c u m ­
stan ces o f  a n y  g iv e n  ca se .*  In  v e r y  la rg e  b u ild in g s  b o th  
m eth od s  m ay b e  ava ila b le . In  a c o ld  c lim a te  lik e  th a t o f  
G rea t B rita in , b y  fa r  th e  la r g e r  n u m b er  o f  h ou ses  are 
v e n tila te d  p a r t ly  b y  p erfla tion  (when* th e  w ea th er  p erm its) 
an d  p a r t ly  *by e x tra c t io n , th e  ch im n ey  o f  each  ro o m  b e in g  
u sed  as an e x h a u st sh a ft  and th e  fresh  a.ir d e r iv e d  fr o m  
any  a v a ila b le  sou rce  su ch  as p a r t ia lly -o p e n e d  w in d o w s , th e  
ch in k s  o f  the d o o r , th e  e n tra n ce  h a ll, e tc . S u ch  a m e th o d  
is u su a lly  e x c e e d in g ly  fa u lty , as any on e  w h o  has o cca s io n  
to  en ter  an in h a b ited  room  on  c o m in g  fr o m  th e  fresh  ou ter  
a ir can te s t ify . “ In  som e c ircu m sta n ce s  h o w e v e r , as in th e  
t io p ic s , w ith  a s ta g n a n t a n d  w arm  a ir ;  a n d  in  tem p era te  
c lim ates , in ce rta in  b u ild in g s  w here th ere  are a  g re a t  
n u m b er  o f  sm all room s, o r  w h ere  su d d en  a sse m b la g e s  o f  
p e o p le  ta k e  p la ce , m ech a n ica l v en tila t ion  m u st be  u sed ., , i*

In  th is co u n try  th ere  is u su a lly  n o  d ifficu lty  in  o b ta in in g  
f le s h  air, an d  E u rop ea n s  la r g e ly  ow e  th e ir  h ea lth  to  th e  
fa c t  th a t th e y  pass a g re a t  p a r t  o f  th e ir  tim e  in w h a t is 
p ra c t ica lly  th e  o p e n  a ir. B u t a t tim es  w h e n  th e  a ir is 
v e ry  s ta g n a n t a n d  the' d iffe re n ce  b e tw e e n  e x te rn a l a n d  
in tern a l tem p era tu re  a lm ost n il, v en tila tion  b ecom es  m ost 
im p e r fe c t  an d  th e  h ea t is p ro p o r t io n a te ly  tr y in g . • T h is  
is  e sp ecia lly  th e  ca se  in  la rg e  b u ild in g s  su ch  as to w n -h a lls , 
re cep tion  room s, e tc ., w h ich  are  lia b le  to  b e c o m e  su d d en ly  
c ro w d e d . U n d e r  such  c ircu m sta n ces , i f  th e  a ir  w as first 
c o o le d  a n d  th en  d r iv e n  th ro u g h  th e  h ou se  o r  o th e r  b u ild in g

* As also in the case of \Vatei--Snpi.ly and Disposal of Sewage 
t v. Rai'kes Hygiene, 8th ed., p. 214.
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b y  m e a n s  o f  a  fa n , e.g., t b e  B la c k m a n  a ir -p r o p e l le r ,  c a r e  

b e in g  t a k e n  f o r  its  p r o p e r  d is t r ib u t io n , t l ie r e  is  n o  d o u b t  
th a t  g r e a t  im p r o v e m e n t  in  h e a lth  w o u ld  fo l lo w , s o u n d  s le e p  
w o u ld  b e  o b ta in e d  an d . th e  c l im a te  w o u ld  p r o v e  le ss  t r y in g ,

CUBIC SPACE AND SUPERFICIAL AREA.

H a v in g  s e t t le d  u p o n  th e  a m o u n t  o f  f r e s h  a ir  w e  a re  
g o in g  t o  s u p p ly  t o  a n y  g iv e n  r o o m , w e  h a v e  n e x t  t o  c o n s id e r  
th e  s ize  o f  th e  r o o m  in to  w h ic h  th e  a ir  m u st  b e  s u p p l ie d , 
i . e. ,  th e  C ubic S pace. I f  3 0 ,0 0 0  c u b ic  f e e t  o f  f r e s h  a ir  p e r  
h e a d  p e r  h o u r  h a v e  t o  b e  s u p p lie d  to  a  r o o m  c o n t a in in g  
10  m e n , it  is  o b v io u s  th a t  i f  th e  c u b ic  s p a c e  o f  th e  r o o m  is

3 0 ,0 0 0  c u b i c  f e e t  t h e  a ir  in th e  r o o m  w il l  h a v e  t o  b e  
c h a n g e d  o n c e  in  th e  h o u r ;  i f  it  is  1 0 ,0 0 0  c u b ic  f e e t  th e  a ir  
m u s t  b e  c h a n g e d  th r e e  t im e s , a n d  i f  3 ,0 0 0  c u b ic  f e e t  th e  
a ir  m u st  b e  c h a n g e d  te n  t im e s  a n d  s o  o n . I f  th e  a ir  is  
c h a n g e d  to o  f r e q u e n t ly  d r a u g h t s  w ill b e  p r o d u c e d ,  a n d  in  a  
c o ld  c l im a te  th is  is  a  v e r y  s e r io u s  m a t te r  ; f o r  n o t  o n ly  
d o e s  s e r io u s  illn e s s  f r e q u e n t ly  r e s u lt , b u t  th e  in d iv id u a ls  
f o r  w h o s e  b e n e f it  th e  v e n t ila t io n  o f  t h e  r o o m s  is  c a r r ie d  o n  
f r e q u e n t ly  r e n d e r  a b o r t iv e  a ll  s u ch  a t te m p ts  b y  b l o c k i n g  
u p  th e  c h ie f  p la c e s  o f  e n tr a n c e  o f  f r e s h  a ir . I t  h a s , 
a c c o r d in g ly ,  b e e n  f o u n d  n e c e s s a r y  t o  a llo t  1 ,0 0 0  c u b i c  f e e t  
o f  s p a c e  p e r  h e a d , a n d  in  th is  w a y  3 ,0 0 0  c u b i c  f e e t  o f  
f r e s h  a ir  p e r  h e a d  p e r  h o u r  ca n  b e  s u p p l ie d  w it h o u t  th e  
c r e a t io n  o f  a  p e r c e p t ib le  d r a u g h t , th e  a ir  o f  th e  r o o m  b e i n g  
c h a n g e d  o n ly  th re e  t im e s  an  h o u r . T h is  o f  c o u r s e  is  th e  
a m o u n t  th a t  should  b e  a l lo w e d , b u t  in  p r a c t i c e  f a r  le s s  is  
g iv e n  as a  ru le  t h o u g h  p u b l i c  o p in io n  is  g r a d u a l ly  b e in g  *
e d u c a t e d  u p  t o  r e a lis e  th e  im p o r ta n c e  o f  p u r e  a ir . A s  w e  

sh a ll see  la te r , in  c a lc u la t in g  th e  a m o u n t  o f  c u b i c  s p a c e  
c e r ta in  d e d u c t io n s  m u s t  b e  m a d e  fo r  s o l id  o b je c t s  o f  f u r ­
n itu r e , e t c . ,  w h ic h  d im in is h  th e  c u b ic  s p a c e , a n d  i t  is  
n e c e s s a r y  t o  r e m e m b e r  a ls o  th a t  th e  a ir  is  a p t  t o  s t a g n a t e  
in  th e  c o r n e r s  o f  a  r o o m  a n d  th u s  th e  u s e fu l  c u b i c  s p a c e  is 
still fu r th e r  d im in is h e d . H e n c e ,  i t  is  e a s ie r  t o  v e n t i la t e  a 
la r g e  r o o m  th a n  a  sm a ll o n e .
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I n  th e  t r o p ic s  a  s o m e w h a t  s m a lle r  s p a c e  m ig h t  b e  
a llo t te d  so  fa r  as th e  l ia b il i t y  t o  th e  fo r m a t io n  o f  d r a u g h ts  
is  c o n c e r n e d , b u t  o th e r  -c o n s id e ra t io n s , s u c h  as f r e q u e n t  
s ta g n a t io n  o f  th e  a ir , th e  h e a t  a b s o r b e d  b y  a n d  a fte r w a r d s  
r a d ia te d  fr o m  b u ild in g s , e t c .,  h a v e  t o  b e  ta k e n  in t o  a c c o u n t  
so  th a t  in s te a d  o f  a  sm a lle r  a  s o m e w h a t  la r g e r  s p a c e  is  
n e c e s s a ry . T h u s , it  is o r d e r e d  th a t  in  b a r r a c k -r o o m s  in  th e  
p la in s  1 ,800  c u b ic  fe e t  s h o u ld  b e  a l lo t t e d  t o  e a c h  m a n  ; in  
h ill -s ta t io n s  1 ,200  to  1 ,4 0 0 ;  iu  E u r o p e a u  h o s p ita ls  2 ,4 0 0  in  
th e  p la in s , 1 ,6 0 0  to  1 ,8 0 0  in  th e  h i l l s ;  in  N a t iv e  h o s p ita ls  
1 ,5 0 0  ; in  J a i l -w a r d s  6 4 8  c u b ic  f e e t .*

I n  a ll ca s e s  th e r e  is  a  d a n g e r  o f. o v e r r a t in g  th e  im ­
p o r ta n c e  o f  s p a c e  a llo tm e n t . In  an ill-ventilated room 
abundant space cannot postpone the consequence of deficient 
ventilation, a n d  th e  m o s t  c a r e fu l  o b e d ie u c e  t o  ru le s  
p r o v id in g  a g a in s t  o v e r c r o w d in g  s h o u ld  n e v e r  s u p e r s e d e  
e x a m in a t io n  in to  th e  q u a n t ity  o f  p u re  a ir  e n t e r in g  a n d  
th e  q u a lity  o f  th e  a tm o s p h e r e  w ith in .

B u t  th e re  is  a n o th e r  m a tte r  w h ic h  r e q u ir e s  v e r y  c a r e ­
fu l c o n s id e r a t io n , a n d  th a t  is  th e  a m o u n t  o f  S u p e r f ic ia l  
A rea o r  ‘ f lo o r -s p a c e ’  a v a i la b le  f o r  e a c h  o c c u p a u t  o f  a 
ro o m . I f  th e  w a lls  o f  a r o o m  a re  b u i lt  v e r y  h ig h  th e  
a m o u n t  o f  c u b ic  s p a ce  m a y  b e  la r g e  b u t  th e  f lo o r -s p a c e  
{ie ., th e  le n g t h  o f  th e  r o o m  x  th e  b r e a d t h )  m a y  b e  p r o p o r ­
t io n a te ly  v e r y  sm a ll. W h e n e v e r  p o s s ib le ,  th e  f lo o r -s p a c e  
s h o u ld  b e  a t le a s t  o n e - t w e l f t h  o f  th e  c u b ic  s p a c e  a n d  n e v e r  
le s s  th a n  80 sq u a re  fe e t  p e r  h e a d . T h e  c o n s id e r a t io n s  l im it ­
in g  th e  a m o u n t o f  c u b ic  s p a c e  a n d  s u p e r fic ia l  a re a  a re  c h ie f ly  
th o s e  o f  e x p e n s e  a n d  it is  th e  d u ty  o f  th e  S a n ita r ia n  t o  
in s is t  u p o n  th e  im p o r ta n c e  o f  c o m p lia n c e  w ith  th o s e  
s ta n d a rd s  as c o m p a r e d  w ith  th e  e x te r n a l o r  in te r n a l d e c o -

* In the English Poor Law Regulations on this subject the minima are 
850 cubic feet for ordinary patients, 1,200 for puerperal or offensive cases,
700 for the infirm and aged occupying the room day and night (otherwise 
500), for healthy adults 300. The common Induing house allowance is 240 
cubic and 30 superficial feet. The Educational Department allotment is 80 
cubic feet per head ns a minimum ; much too little unless mechanical von- 
lation is used.
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r a t io n  o f  a b u i ld in g .  H o r s e s  a n d  o th e r  c a t t le  r e q u ir e  a b o u t  
1 ,5 0 0  c u b ic  fe e t  a n d  120  sq u a re  f e e t  m o r e  o r  le s s  a c c o r d ­
in g  as t h e y  a re  s ic k  o r  in  g o o d  h e a lth . I t  s h o u ld  b e  
r e m e m b e r e d  th a t  d e f ic ie n c y  in  c u b ic  s p a c e  is  le ss  l ik e ly  t o  
b e  h u r t fu l th a n  in s u ffic ie n t  su p e r fic ia l a re a  a n d  s h o u ld  
th e r e fo r e  b e  p r e fe r r e d  w h e n  th e r e  is  o n ly  a c h o ic e  o f  e v ils .

Measurement of cubic space.— M e a s u r e m e n ts  s h o u ld  b e  
m a d e  in  f e e t  a n d  te n th s  o f  a  f o o t .  I f  a  m e a su re  so  d iv id e d  
is  n o t  r e a d i ly  o b t a in a b le  o n e  in c h  s h o u ld  b e  d is r e g a r d e d , 
tw o  in c h e s  a re  c o u n te d  as 0 1 5 ,  th re e  as 0 2 5 ,  f o u r  as 0 3 0 ,  
f iv e  as 0 '4 0 , s ix  as  0 -5 0 , s e v e n  as 0 ‘ GO, e ig h t  as 0 -65 , n in e  
as 0 ’ 75 , te n  as 0 -8 0 , a n d  e le v e n  as 0 -9 0 . S q u a r e  in c h e s  
m a y  b e  t u r n e d  in to  s q u a r e  f e e t  b y  m u lt ip ly in g  b y  0 '0 0 7 .
I n  th e  ca se  o f  an  o r d in a r y  r e c t a n g u la r  r o o m  th e  c u b ic  s p a ce  
is  fo u n d  b y  m u lt ip ly in g  t o g e t h e r  th e  le n g t h ,  b r e a d t h  a n d  
h e ig h t .  I n  th e  ca s e  o f  i r r e g u la r ly -s h a p e d  room s,- te n ts , 
e t c .,  th e  s p a c e  t o  b e  m e a s u r e d  m u st  b e  d iv id e d  iu t o  its  
c o m p o n e n t  p a r t s  a n d  th e  w h o le  a d d e d  t o g e t h e r .  B y  th e  
u se  o f  th e  f o l lo w in g  t a b le *  th e  c u b ic  s p a c e  o f  a n y  r o o m , 
te n t , e t c . ,  ca n  b e  c a lc u la te d  w h a te v e r  its  s p a c e  m a y  b e .

1. A r e a  o f  c i r c le  = D 2 x  0 7 8 5 4 .

2 . D ia m e te r  o f  c i r c le  =  C -r- 3 T 4 1 6 .

3 . A r e a  o f  a  sq u a re  =  L e n g t h  x  b r e a d t h .

4 . A r e a  o f  r e c t a n g le  =  L e n g t h  x  b r e a d t h .

5 . A r e a  o f  t r ia n g le  = B a s e  x  4 h e ig h t  o r  h e ig h t
x  £ b a s e .

6 . A r e a  o f  a n y  f ig u r e  \ r D iv id e  in to  t r ia n g le s  a n d
b o u n d e d  b y  r ig h t  > =  < ta k e  t h e  su m  o f  th e ir  
l in e s . J L a re a s .

" T o  §• p r o d u c t  o f  c h o r d  
a n d  h e ig h t  a d d  th e  c u b e

7. A r e a  o f  s e g m e n t  o f  I  o f  phe h e ig h t  -r- tw ic e

^ th e  c h o r d  § (C h  x  I I )

+ J L 3
l  +  2 C h .

# Abridged from Farkes’ Hygiene, Sfcb ed., p. 210.
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8. C u b ic  ca p a c ity  o f  a \ / , r ,
i • v  t . I | M u ltip ly  t o g e t h e r  t h e

angle .01 ^  ^  I  = i  lengfcb> b re a d th  &  h e ig h t.

9. C u b ic  ca p a c ity  o f  a  1 __ ( A r e a  o f  se ct io n  (tr ia n g le )
so lid  tr ia n g le . J —  \ x  th e  d e p th .

10. C u b ic  ca p a c ity  o f  a  y r . ,  . . , . ,
„  . ,  s =  \ A r e a  o f  b ase  x  i  h e ig h t .cone or pyramid, j  ( G

11. C u b ic  ca p a c ity  o f  a -) f  . „ , . ,
dome. j  =  j Area of base x § height.

12. C u b ic  ca p a c ity  o f  a ") ( ,
cy lin d e r . j = { Area of base x l ie iS llfc-

In  th is cou n try  th e  g re a t  m a jo r ity  o f  room s are  r e c ta n g u ­
lar, th e  ce ilin g s  b e in g  f la t ;  b u t  w h e re  th ere  is  a  r id g e d  
i o o f , as seeu  in m a n y  h osp ita ls , e tc .,  th e  c u b ic  co n te n ts  a re  
lo u n d  b y  d iv id in g  th e  room  in to  a  r e c ta n g le  au d  a so lid  tr i­
a n g le  a n d  a d d in g  th e  cu b ic  c o n te n ts  oE th ese  tw o  to g e th e r .
S om e fo rm s o f  ten t are  m ere ly  so lid  tr ia n g le s  o r  co n e s , 
w h ils t  o th ers  are m ore  c o m p lic a te d ; b u t , as s ta te d  a b o v e , 
th e  cu b ic  con ten ts  o f  a n y  co n fin e d  sp a ce  ca n  b e  c a lc u la te d  
fro m  the fo r e g o in g  tab le .

H a v in g  thus d e te rm in ed  the c a p a c ity  o f  a  ro o m  o r  o th e r  
sp ace  in  cu b ic  fe e t , w ith  recesses  o r  o th e r  a d d it io u s  n o t  
in c lu d e d  in th e  g e n e ra l m ea su rem en t, d e d u c t io n s  are  to  b e  
m ad e  fo r  the b u lk ie r  a rtic les  o f  fu rn itu re  a u d  fo r  th e  b o d ie s  
o f  o ccu p a n ts . L a r g e  presses , ch ests  o f  d ra w ers , e tc  w ill  
b e  m easu red . I n  h osp ita ls , b a rra ck -ro o m s  a n d  b e d ro o m s  
10 cu b ic  fe e t  are a llo w e d  fo r  ea ch  se t o f  b e d d i n g ; a n d  in  
a ll cases 3 c u b ic  fe e t  f o r  e a ch  p e r s o n .*

INLETS AND OUTLETS— THEIR POSITION, NUMBER, SIZE 
AND FORM. ■

T h e  o p e n in g s  w ith  w h ich  v e n tila t io n  is c o n c e r n e d  are  
d !v is ib le  in to  tw o  g r o u p s ; th o se  o f  In le t  o r  A d d u c t io n

* Women ..ml children do not reqnhe so much f .^ h  «ir nor so much
cubio space os adult mules ; but abundance of pure uir is so imnnrto, m * 
ia the test and elsewhere ao reduction is suggested on this aocouut *
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th r o u g h  w h ic h  p u re  a ir  en ters  a n d  th o se  o f  O u tle t  o r  A b d u c ­
t io n  f o r  th e  e sca p e  o f  v it ia te d  a ir . T h e  d ir e c t io n  an d  fo r c e  
o f  th e  a ir  cu rre n ts  a n d , th e r e fo r e , th e  p r o p e r  d is t r ib u t io n  
o f  th e  s u p p ly  d e p e n d  u p o n  th e  m a n a g e m e n t  o f  th e  o p e n in g s  
a n d  th e  m u tu a l re la t io n s  o f  th e  tw o  c la sse s . I n  w a rm  
c lim a te s  it  o fte n  h a p p e n s  th a t  d o o r s  a n d  w in d o w s  s u p p ly  
a ll n e ce s s a ry  v e n t ila t io n  w ith o u t  p r o d u c in g  d r a u g h ts  o r  
ch ill a u d  in  som e  ca ses  p e r v io u s  w a lls , as o f  m a ts  o r  b a m b o o , 
a llo w  o f  f r e e  p e r fla t io n  w ith o u t  d is a d v a n ta g e .*  I n  c o ld e r  
c lim a te s  d o o rs  a n d  w in d o w s  m u st g e n e r a lly  b e  c lo s e d , a n d  
s p e c ia l  o p e n iu g s  p r o v id e d  f o r  in le t , a n d  f o r  o u t le t  a lso  
i f  th e  c h im n e y  is  n o t  su ffic ien t. I n  th e  c o ld e r  p a r ts  o f  
th is  c o u n tr y  p o r t io n s  o f  ■walls o f  r o o m s  m a y  b e  fo r m e d  o f  
t ile s  so  as to  b e  f r e e ly  p e r v io u s  d u r in g  th e  liQt m o n th s , 
b u t  r e q u ir in g  to  b e  c lo s e d  (as Avith m o v a b le  w o o d e n  
c o v e r in g s )  d u r in g  th e  c o ld  sea son , w h e n  o th e r  o p e n in g s  
w ill  b e  n e ce ssa ry  f o r  v e n t ila t io n . T h e  c o n s id e r a t io n  o f  
su ch  s p e c ia l a p e r tu re s , th e r e fo r e , as w e ll  as o f  th e  o r d in a r y  
o p e n in g s  o f  a r o o m , te n t  o r  b u i ld in g  is  o f  g r e a t  im p o r ta n c e

* Wo linve usually in India to depend upon the wind for natural venti- 
]ation,and it is manifest that unless revolving cowls or artificial ventilation 
he resorted to, the same openings must serve somtimes for ingress and 
sometimes for egress of air. The most simple and direct methods of venti­
lation are therefore the best ; and tubes, shafts, and valves, should, as a 
rule, be dispensed with. In single-storied buildings, with low roofs, ridge- 
ventilation may be nil that is required. Jn higher buildings ventilators 
maybe placed in doors or windows at a height of six or seven feet, or 
separate ventilators may be placed in the walls. Direct ventilation at the 
ground level through the walls is generally to he deprecnted, as foul air is 
more likely to be found near the ground than higher. In the huts of the 
poor, and even in the houses of the wealthy, there is often an insufficiency 
of windows for good ventilation, even when they are open. Where this is 
found to be the caso ventilators can, as a rule, be inserted at a very small 
cost. Tiled roofs, even where no ridge ventilation is provided, generally 
afford a. pretty free passage to air. When, as occasionally happens, the 
wind fails entire]}7, and there is no difference of temperature outside aud 
in, to cause any movement of air, natural ventilation is impossible, and the 
air can be but slowly purified by the diffusion of gaseons and the subsidence 
of suspended impurities. In such circumstances, doors and windows 
Bbould bo fully opened and people should, if possible, remain in the open 
air. The creation of movement by artificial means, as fans and pnnkahs,
is particularly valuable-under such circumstances. Ventilation by shafts
with revolving or fixed tops of various kinds, is only efficient as long as the 
wind is pretty strong, that is, when they aro least wanted ; but when the 
wind fails they cease to act as intended, and are less useful than ordinary 
fixed openings. Such contrivances are therefore, as a rule, lo be avoided 
for house ventilation,—
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in  v e n t ila t io n . T h e y  m a y  h e  e x a m in e d  w ith , r e f e r e n c e  to  
P o s it io n ,  N u m b e r ,  S iz e  a n d  F o r m .

I n le t  o p e n in g s  a r e  to  b e  s e le c t e d  o r  m a d e  in  s u c h  P o s i t io n s  
. th a t  th e  e n t e r in g  a ir  m a y  n o t  b e  p o l lu t e d  b e f o r e  a d m is s io n , 

as  b y  m a r s h  e x h a la t io n s ,  s e w e r  e f f lu v ia , e m a n a t io n s  f r o m  
la t r in e s  o r  w a t e r -c lo s e t s ,  d i s c h a r g e  f r o m  o u t le t s  o f  o t h e r  
r o o m s  o r  b u i ld in g s ,  e t c . ; s e c o n d ly ,  e q u a b le  d is t r ib u t io n  
a n d  t h o r o u g h  in t e r m ix t u r e  o f  th e  p u r e  s u p p ly  a r e  e s s e n t ia l .
H e n c e ,  w h e r e  p e r f la t io n  is  p o s s ib le ,  th e r e  s h o u ld  b e  d o o r s  
a n d  w in d o w s  in  o p p o s i t e  s id e s  o f  t h e  r o o m . I n  o t h e r  c a s e s  
s p e c ia l  in le t s  s h o u ld  b e  p r o v id e d  n e a r  t h e  f lo o r ,  u n le s s  
w h e n  th e  s u p p ly  is  s o  c o l d  th a t  it  c a n n o t  b e  b o r n e  w it h  
c o m fo r t  a n d  m e a n s  o f  h e a t in g  it  a r t i f ic ia l ly  b e f o r e  e n t r a n c e  
a re  n o t  a v a i l a b l e ; t h e n  i t  m a y  b e  a d m it t e d  a t  a b o u t  t e n  
fe e t  f r o m  th e  f lo o r  a n d  d i r e c t e d  u p w a r d s  so  t h a t  f a l l in g  
s u b s e q u e n t ly  b y  its  g r e a t e r  w e i g h t  i t  m a y  b e  e q u a l ly  d i f ­
fu s e d  t h r o u g h  th e  a t m o s p h e r e  o f  t h e  r o o m . I n  o u r  c l im a t e  
t h e  f lo o r  o p e n in g s  W ill g e n e r a l ly  b e  f o u n d  s u i t a b le .*  
R e s p ir e d  a ir  f ir s t  r i s e s ;  t h e r e fo r e  o u t le t  o p e n in g s  a r e  
p r o v id e d  a t  th e  u p p e r  p a r t  o f  th e  r o o m , t e n t ,  e t c .  I n  s in g le ­
s t o r e y  b u i ld in g s  w it h  s lo p in g  r o o f s ,  as m o s t  o f  o u r  h o s p it a ls ,  
n o  a r r a n g e m e n t  c a n  b e  b e t t e r  f o r  d i s c h a r g e  o f  v i t ia t e d  a ir  
th a n  p r o p e r ly  p r o t e c t e d  r i d g e - o p e n i n g s  a l o n g  th e  e n t ir e  
t o p .  A s  a  g e n e r a l  r u le  th e  h ig h e s t  o u t le t  is  th a t  f r o m  
w h ic h  d is c h a r g e  is  m o s t  r a p i d ; b u t  th e  a p p l ic a t io n  o f  
a r t i f ic ia l  h e a t , w h e t h e r  s p e c ia l ly  f o r  f a v o u r in g  e g r e s s  o f  
a ir  o r  f o r  o t h e r  p u r p o s e s ,  p o w e r f u l ly  a f f e c t s  t h e  r a t e  o f  
d is c h a r g e  t h r o u g h  a n d  p o s it io n  o f  o u t le t s .  T h u s  th e  c h im ­
n e y  o f  a  r o o m  in  w h ic h  a  f ir e  is  b u r n in g  is  a lw a y s  t h e  
p r in c ip a l  a n d  o f t e n  th e  s o le  c h a n n e l  o f  d i s c h a r g e ;  a n d  
h e a t in g  a n  o u t le t - t u b e  w it h  g a s , w h a t e v e r  it s  p o s it io n ,  in ­
c r e a s e s  i t s  e f f e c t iv e n e s s .  * F in a l ly ,  t h e  re lative  p o s it io n s  
o f  in le t s  a n d  o u t le t s  m u s t  b e  c o n s id e r e d .  I t  s h o u ld  n o t  b e  
p o s s ib le  f o r  f r e s h  a ir  t o  e s c a p e , w i t h o u t  in t e r m ix t u r e ,  
t h r o u g h  a n  o u t le t  p la c e d  t o o  n e a r  th e  a p e r t u r e  b y  w h ic h  i t

* v, however, note on previous pnge,

' Co$ X



• e°feXIII* <SL
e n t e r e d ,  a n d , g e n e r a l ly ,  th e  o p e n in g  s h o u ld  b e  so  a r r a n g e d  
th a t  th e  m o v e m e n t  o f  a ir  in  t h e  r o o m  w i l l  b e  v e r t ic a l ,  
n o t  h o r iz o n t a l ;  s o  th a t  a ir  v i t ia t e d  b y  o n e  p e r s o n ’ s  r e s p ir ­
a t io n  (o r ,  in  h o s p ita ls ,  b y  o n e  p a t ie n t ’ s e x h a la t io n s )  s h o u ld  
n o t  p a s s  a c r o s s  th e  p o s it io n  o f  a n o t h e r .

.The N u m b e r  o f  in le t  a p e r tu r e s  w i l l  b e  d e t e r m in e d  b y  
th e  n e c e s s i t y  f o r  e q u a b le  d is t r ib u t io n  o f  th e  f r e s h  a ir , 
s o  th a t  w h e t h e r  t h e y  b e  t h e  o r d in a r y  o p e n in g s  o f  th e  
r o o m , o r  s p e c ia l ly  p r o v id e d  f o r  v e n t i la t io n ,  t h e y  s h o u ld  
b e  ( i f  c o r r e s p o n d e n t  in  s iz e )  a t  e q u a l  d is t a n c e s  f r o m  e a c h  
o th e r . I n  h o s p it a l  w a rd s , b a r r a c k -r o o m s ,  e t c . ,  f o r  e a c h  b e d  
t h e r e  s h o u ld  b e  a n  in le t  a p e r tu r e . P r o v id e d  th e  n u m b e r  o f  
in le t s  is  s u f f ic ie n t  f o r  p r o p e r  d is t r ib u t io n ,  th a t  o f  o u t le t s  

is  u n im p o r t a n t . A n  o r d in a r y  c h im n e y , w h e n  a  f ir e  is  
b u r n in g ,  w i l l  g iv e  s u f f ic ie n t  d i s c h a r g e  f o r  a  r o o m  in  w h ic h  
f o u r  o r  f iv e  p e r s o n s  b r e a t h e  ;  a n d  o n e  la r g e  o u t le t ,  m o t h e r  
c a s e s  a ls o , w i l l  s u ff ic e  f o r  a  b u i ld in g  w h ic h  r e q u ir e s  m a n y  
iu le ts .

P h e  S iz e  o f  s p e c ia l  v e n t i la t o r y  o p e n in g s  w i l l  v a r y  w ith  
t h e  n u m b e r  o f  o c c u p a n t s  o f  th e  r o o m , th e  d e g r e e  in  w h ic h  
v e n t i la t io n  is  d e p e n d e n t  u p o n  s u c h  a p e r tu r e s  a u d  th e  d i f f e r ­
e n c e  b e t w e e n  in te r n a l  a n d  e x t e r n a l  t e m p e r a t u r e s ,  o n  w h ic h  
r a p id i t y  o f  c i r c u la t io n  d e p e n d s .  I n  th e  t r o p i c s ,  a s  e x ­
p la in e d  b e f o r e ,*  w h e r e  v e n t i la t io n  b y  c i r c u la t io n  is  f r e ­
q u e n t ly  v e r y  im p e r fe c t  a u d  w h e r e  th e  c h a n g e s  in  t e m p e r ­
a tu r e  w h e n  t h e y  d o  o c c u r  a r e  a p t  t o  b e  v e r y  m a r k e d ,  i t  is  
im p o s s ib le  t o  a p p ly  th e  r e s u lts  o f  a n y  g iv e n  fo r m u la  s a t is ­
f a c t o r i ly  s o  a s  t o  h a v e  a  s y s te m  o f  iu le t s  a n d  o u t le t s  
s u ita b le  f o r  a ll  o c c a s io n s .  I n  t h e  c o ld e r  p a r t s  o f  th is  
c o u n t r y  w h e r e  th e  d i f f e r e n c e  b e t w e e n  th e  e x t e r n a l  a n d  
in te r n a l  t e m p e r a t u r e  m a y  b e  10° F .  o r  m o r e ,  i t  is  u s e fu l  to  
h a v e  a  s e r ie s  o f  in le t s  a u d  o u t le t s  w h ic h  c a n  b e  c lo s e d  o r  
o p e n e d  a t  w ill ,  so  th a t  w h e n  v e n t i la t io n  b y  p e r f la t io n  is  
im p o s s ib le  a n d  th e  d o o r s  a n d  w in d o w s  a r e  c lo s e d ,  v e n t i l ­
a t io n  b y  c i r c u la t io n  c a n  b e  b r o u g h t  in t o  p la y .  W h e r e

# v, Note $ p. 30,
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f ir e s  a r e  u s e d  th e  o n ly  o u t le t  n e c e s s a r y ,  s a v e  in  l a r g e  
b a r r a c k  r o o m s , e t c . ,  w i l l  b e  t b e  c l iin n ie jr . T h e  o u t f l o w in g  
a ir  b e i n g  w a r m e r  a n d  t l ie i 'e fo r e  b u lk ie r  t l ia n  th e  in c o m in g ,  
t h e  a p e r t u r e s  o f  e x i t  s h o u ld ,  t h e o r e t i c a l l y ,  b e  s o m e w h a t  
la r g e r  th a n  t h o s e  o f  e n t r a n c e  a n d  t h e  p r o p o r t io n  is  s o m e ­
t im e s  g iv e n  a s  11 : 10 , b u t  in  p r a c t ic e  t l i is  is  a  p o in t  o f  n o  
im p o r t a n c e .  A s  r e g a r d s  a b s o lu t e  s iz e  o f  t h e  t w o  c la s s e s  o f  
a p e r t u r e s  i t  is  la id  d o w n  t h a t  t h e  d is t r ib u t io n  o f  t h e  
e n t e r in g  a ir  is  m o s t  s u c c e s s fu l  w h e n  e a c h  in le t  d o e s  n o t  
e x c e e d  4 8  t o  6 0  s q u a r e  in c h e s  ( t h e  a l lo w a n c e  f o r  t w o  o r  
t h r e e  p e r s o n s ) ,  a n d  e a c h  o u t le t  is  n o t  m o r e  t h a n  a  s q u a r e  
f o o t  in  s iz e  (o r  s u f f ic ie n t  f o r  s ix  p e r s o n s ) .*  W h e n  a  b u i l d ­
i n g  is  t o  b e  v e n t i la t e d  b y  o n e  o f  th e . v a r io u s  s y s t e m s  o f  
a r t i f ic ia l  v e n t i la t io n  t h e  n a tu r e , s iz e  a n d  a r r a n g e m e n t  o f  
t h e  in le t s  a n d  o u t le t s  s h o u ld  b e  s e t t le d  b y  s k i l l e d  s a n it a r y  
e x p e r t s ,  a s  t h e y  v a r y  v e r y  m u c h  a c c o r d i n g  t o  th e  s y s t e m  
a d o p t e d .

L a s t ly ,  th e  F o r m  a n d  jn a n a g e m e n fc  o f  v e n t i l a t o r y  o p e n ­
in g s  h a v e  t o  b e  c o n s id e r e d .  I n  t h e  c a s e  o f  perflation , i f  t h e  
w iu d  h a v e  a  h i g h  v e lo c i t y ,  m e a n s  m u s t  b e  a d o p t e d  f o r  
e f f ic ie n t  d is t r ib u t io n  w it h o u t  th e  p r o d u c t i o n  o f  d r a u g h t s .  
W in d o w s  s h o u ld  o p e n  a t  t h e  t o p ,  o r  s l o p i n g  f r o m  b e l o w  u p ­
w a r d s  a n d  in w a r d s ,  s o  t h a t  t h e  c o o l e r  e n t e r i n g  a ir  m a y  b e  
d i r e c t e d  t o w a r d s  th e  r o o f  o r  c e i l i n g  t o  s in k  e q u a b l y  b y  i t s  
s u p e r io r  w e ig h t .  O r  a  w in d o w  m a y  b e  d i v i d e d  in t o  
s e c t io n s  e a c h  o p e n in g  s e p a r a t e ly  w i t h  s u c h  a n  u p w a r d

* The Barrack Commissioners allow 11 square inches of outlet aperture 
for each healthy person occupying a room, i.e., nearly a sqnare foot for 12 
men, in addition to the chimney. This may be taken as from 20 to 24 
square inches per head for inlet and outlet, and the space should he doubled 
m hospitals. In Netley Hospital the total inlet area in nine-patient 
wards (besides doors and windows) is 162 square inches, or 18 square inches 
per man; in fourteen-patient wards, 15J square inches per man. The out­
lets are 17 and 16 square inches respectively. There is great difference of 
opinion among hygienists in this matter of inlet and outlet areas, probably 
due partly to variations in the difference of temperatures and partly to 
estimating with reference to cubic space. One authority lavs down that a 
square inch of inlet should be allowed for 120 cubic feet, or 60 square indies 
for a room occupied by 12 men with 600 cubic feet per head. As to outlet 
Parkes recommended 1 square inch of inlet for 60 cubic feet and for outlet 
1 inch for 60 enbic feet on the ground flour, for 55 on first floors and 50 on 
second or for a one-storeyed building.
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s lo p e . I n  w in d o w s  o p e n in g  in  th e  o r d in a r y  E n g l is h  w a y , 
h e ., w ith  th e  sa sh  m o v in g  v e r t ic a l ly ,  th e  r e q u is ite  d ir e c t io n  
m a y  b e  g iv e n  to  th e  s tre a m  o f  a ir  b y  a  s lo p in g  b o a r d .
S o m e  p a n e s  o f  th e  g la z in g  m a y  b e  d o u b le , w ith  o p e n in g s  
b e lo w  in  th e  o u te r  a n d  a b o v e  in  th e  in n e r  g l a s s ; o r  o n e  o r  
m o r e  p a n e s  m a y  b e  f i t t e d  w ith  g la s s  lo u v r e s . S o m e  m a y  
b e  o f  w ir e  g a u z e  o r  p e r fo r a t e d  z in c  in s t e a d  o f  g l a s s ; o r  
m o v e a b le  fr a m e s  w ith  o n e  o f  th e s e  m a te r ia ls  m a y  r e p la c e  
th e  sash  w h e n  r a is e d  o r  th r o w n  o p e n . I n  I n d ia  th e  
w in d o w s  n e a r ly  a lw a y s  o p e n  o u tw a r d s  o r  in w a r d s  in s te a d  
o f  u p w a r d s  a n d  in  s u ch  a  c a s e  it  is  nob  e a s y  t o  r e g u la te  th e  
d ir e c t  f o r c e  o f  th e  w in d . I n  th e  d a y - t im e  th e  o u te r  
w o o d e n  V en etia n s  m a y  b e  k e p t  p a r tia lly - c lo s e d  w h ils t  th e  
in n e r  g la s s  w in d o w s  a re  o p e n  a n d  th u s  e x c e s s  o f  s u n - l ig h t  
a n d  w in d  b e  p r e v e n t e d  f r o m  e n te r in g . W h e n  aspirating  
tu b e s  a n d  s h a fts  a re  u se d  th e  u p p e r  e n d s  s h o u ld  b e  p r o t e c t e d  
f r o m  th e  e n tr a n c e  b o t h  o f  r a in  a n d  o f  w in d , w h i le  th e ir  
s p e c ia l  a c t io n  is  fa v o u r e d  b y  w id e n in g  th e  a p e r tu r e  so  th a t  
its  s iz e  e x c e e d s  c o n s id e r a b ly  th a t  o f  th e  p a s s a g e  i t s e l f .
T h is  e x p a u s io u  o r  c o w l  r e v o lv e s ,  so  th a t  th e  o p e n in g  is  
a lw a y s  tu r n e d  fr o m  t h e  d ir e c t io n  o f  th e  w in d , a n d  its  
u p p e r  r im  p r o je c t s  a  l it t le  so  as to  e x c lu d e  ra in  f r o m  th e  
s h a ft . L o u v r e d  te r m in a t io n s  to  a s p ir a t io n  sh a fts  a re  a p t  to  
a d m it  ra in  a n d  a lso  d o w n -d r a u g h t s ,  a n d  a s p ir a t io n  is  n o t  so  
p o w e r fu l  as w h e n  a  r e v o lv in g  c o w l  i s  e m p lo y e d . I t  is  a 
g o o d  a r r a n g e m e n t  t o  m a k e  th e  s h a ft  te r m in a te  in  a  r e v o lv ­
in g  c y l in d e r  o p e n  a t  o n e  s id e  a n d  m o v e d  b y  a  v a n e  so  th a t  
its  a p e r tu r e  sh a ll a lw a y s  b e  a w a y  fr o m  th e  w in d ,  th e  w h o le  
b e in g  p r o t e c t e d  b y  a f ix e d  lo u v r e d  c o v e r in g .*

W h e r e  v e n t ila t io n  is d e p e n d e n t  u p o n  circu lation  in le t  
p a s s a g e s  s h o u ld  b e  sh o r t  so  as to  a d m it  o f  b e in g  r e a d i ly  
c le a n e d , as d ir t  l o d g in g  in  th e m  m a y  c o m m u n ic a te  im p u r it y  
t o  th e  e n te r in g  a ir  ; e x t e r n a lly  th e  o p e n in g s  s h o u ld  b e  p r o -

* For detailed description of the numerous forms of shafts, cowls, etc., 
iu nse in temperate climates, a. the works of Buchan, lSassie, Stevenson and 
Murphy, etc. There are still many points unsettled and a 1 perfect’ cowl is 
a thing of the future. The latest investigations seem to indicate that a 
revolving cowl does not increase the aspirating power of the wind.
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To face p. 40.
P L A T E  I I .

VENTILATORS.
Figure 1. Form of Ventilator commonly used in India and placed above 

doors or windows to form a Clerestorey. It may act as inlet 
or outlet, or both, according to circumstances. It may be 
opened or closed at will.

Figure 2. The Sherringham Valve. Externally it consists of a perforated 
brick or iron box placed in the wall, through which the air 
enters and is directed upwards by the valve. It sometimes acts 
as an outlet (v. fig. 4). Its chief advantage is that it prevents 
the wind blowing in directly and causing a perceptible draught.
It can be opened or closed at will, and can be easily cleaned.
(Usual size of inlet opening is 9" x 3" = 27" square, the ex- 
ternal opening being slightly smaller).

Figure 3. Tobin s Tube. The.a,ir enters from without through a perforated 
biick or iron plate at the floor level and passes up the tube.
At. a height of about 8 feet (3 or 4 feet above the top of the 
tube) it spreads out and mixes with the air of the room. In 
time, the tube is apt to become a receptacle for dust, insects, 
etc., and thus to render impure the incoming air. In addition, 
owing to its length, there is considerable friction, with a 
resulting diminished velocity of the air current.

Figure 4. Diagram of a Room Ventilated by Means of a Tobin’s Tube 
(inlet), A., and Sherringham Valve (outlet), B.

Figure 5. Hinckes-Bird’s Ventilator (seen in section). B. Block of wood 
placed under the lower sashjframe, A., of the window, where­
by the top of the lower sash is raised above the bottom rail of 
the upper sash, and an air-space left between, through which 
air enters in an upward direction. This method is only avail- 
able for windows opening vertically, the use of which in India 
is chiefly confined to certain Hill stations.



— \ \ \  ^

r. (  J  )  • }  inlets and outlets— etc . 4 ^ ^ 1 1

t e c t e d  f r o m  th e  w in d  b y  h o o d s  a n d  p r o v i d e d  w ith , m e a n s  
f o r  d im in is h in g  t h e ir  a p e r t u r e  o r  c l o s i n g  th e m  a l t o g e t h e r  
s h o u ld  c i r c u m s t a n c e s  r e q u i r e ;  w it h in  th e  r o o m , i f  t h e y  
o p e n  a b o v e  th e  h e a d s  o f  th e  o c c u p a n t s ,  t h e y  m a y  e x p a n d  
m  s iz e  a n d  b e  d i r e c t e d  u p w a r d s  ; i f  t h e y  e n t e r  n e a r  th e  
f lo o r ,  c o v e r in g s  o f  w ir e  g a u z e  o r  p e r f o r a t e d  z in c  m a y  b e  
e m p lo y e d ,  c a r e  b e i n g  t a k e n  t h a t  t h e  m e s h e s  o r  p e r f o r ­
a t io n s  a r e  n o t  s o  s m a ll  a s  t o  im p e d e  t h e  f r e e  e n t r a n c e  o f  
a ir , a n d  t h a t  t h e y  d o  n o t  g e t  c l o g g e d  w it h  d i r t .  E l l iu s o n ’ s  
p e r f o r a t e d  c o n ic a l  b r i c k s  in  w h ic h  t h e  in t e r n a l  o p e n in g s  a r e  
la r g e  t h a n  th e  o u t e r  m a y  b e  u s e d .  M r .  T o b i n ’ s m e t h o d  o f  
i n t r o d u c in g  a ir  m a y  b e  u s e fu l  i n ‘h i l l - s t a t i o n s : v e r t i c a l  t u b e s ,  
c o m m u n ic a t in g  w it h  th e  a t m o s p h e r e  w it h o u t ,  t e r m in a t e  
a b o u t  f o u r  f e e t  f r o m  th e  f lo o r ,  a n d  a d m it  c o o l  a ir  in  s t r e a m s  
w h ic h  r is e  f o r  s o m e  d is t a n c e  a n d  th e n  f a l l  o v e r  a n d  
d e s c e n d .  I f  n e c e s s a r y ,  t h e  a ir  m a y  b e  w a r m e d ,  c o o le d *  
w a s h e d , m o is t e n e d  o r  s c r e e n e d  t h r o u g h  c o a r s e  J u t e  c lo t lm  
b e f o r e  e n t r a n c e  in t o  th e  r o o m . O u t le t  p a s s a g e s  s h o u ld  b e  
a s  d i r e c t  a s  p o s s ib le  a n d  s h o u ld  h a v e  s m o o t h  in t e r n a l  s u r ­
f a c e s  so  t h a t  f r i c t i o n  w i l l  b e  r e d u c e d  t o  a  m in im u m  ; t h e y  
s h o u ld  b e  p r o t e c t e d  f r o m  c o l d ,  a n d , t h e r e f o r e ,  n o t  e x p o s e d  
b u t  c a r r ie d  u p  t h r o u g h  th e  w a l ls .  W h e n  c o n v e n ie n t ,  
o u t le t  t u b e s  s h o u ld  b e  h e a t e d .  T h u s  g a s - f la m e s  m a y  b e  
u s e d  e x p r e s s ly  f o r  th is  p u r p o s e  ;• o r ,  w h e n  a  s p e c ia l  t u b e  is  
p r o v id e d  f o r  r e m o v in g  th e  p r o d u c t s  o f  c o m b u s t i o n  o f  g a s ,  a n  
o u t le t  s h a f t  w it h  o p e n in g s  n e a r  t h e  c e i l i n g  m a y  e n c lo s e  it , 

w it h  a n  in t e r v a l 'b e t w e e n  th e  t w o  ; in  t h is  w a y  a  d o u b l e  o u t ­
f lo w  w i l l  b e  p r o d u c e d .  T h e  e x t e r n a l  a p e r t u r e s  m u s t  b e  
p r o t e c t e d  f r o m  r a in , n o t  o n l y  o n  a c c o u n t  o f  t h e  d i r e c t  
in c o n v e n ie n c e  w h ic h  w o u ld  a r is e  f r o m  it s  a d m is s io n , b u t  
a ls o  b e c a u s e  th e  e v a p o r a t io n  o f  m o is tu r e  f r o m  a n y  p a r t  o f  
t h e  p a s s a g e  te n d s  t o  c o o l  it  a n d  s o  in t e r f e r e s  w it h  o u t f lo w  
d e p e n d e n t  u p o n  d i f f e r e n c e  o f  t e m p e r a t u r e .  A  c o w l ,  r e v o l v ­
i n g  s o  a s  to  b e  a lw a y s  t u r n e d  f r o m  t h e  w in d ,  w i l l  s e r v e  to  
p r o t e c t  f r o m  r a in  a n d  a ls o  t o  f a v o r  a s p ir a t io n  t h r o u g h  th e  
o u t le t ,  w h i le  it  p r e v e n t s  r e v e r s e  p e r f la t io n .  F o r  h o t  c l im a t e s

* 1 tie quality known as L ig h t  H e s s ia n  is ttie best.

G a
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^  ŝ r e c o m m e n d e d  t lia t  o u t le t  s h a fts  s h o u ld  r is e  s o m e  d is ­
t a n c e  a b o v e  th e  r o o f ,  th e  u p p e r  p o r t io n  b u i l t  o f  b r i c k  a n d  
b la c k e n e d .  F in a l ly ,  i t  is  t o  b e  b o r n e  in  m in d  th a t  an o u t le t  
m a y , u n d e r  c e r t a in  c ir c u m s t a n c e s ,  b e c o m e  a n  i n l e t ; a n d  
p r o v is io n  m u s t  b e  m a d e  f o r  th e  p r o p e r  d is t r ib u t io n  o f  th e  
e n t e r in g  a ir , s h o u ld  th is  o c c u r .

EXAMINATION OP THE VENTILATION OF A ROOM 0 li BUILDING.

1. F o r  th is  t o  b e  d o n e  t h o r o u g h ly  th e  b u i ld in g  a n d  its  
p i e c in c t s  m u s t  f ir s t  b e  c a r e f u l ly  in s p e c t e d  w ith  a  v ie w  to  ‘ 
th e  d i s c o v e r y  o f  a n y  n u is a n c e  in  th e  s h a p e  o f  a c c u m u ­
la t io n s  o f  r u b b is h ,  fo u l  d r a in s  o r  la t r in e s , s t a g n a n t  w a te r  
e t c . ,  e t c *

2 . T h e  c u b i c  s p a c e  a n d  s u p e r f ic ia l  a r e a  o f  th e  v a r io u s  
r o o m s  m u s t  b e  e s t im a t e d  in  th e  m a n n e r .-d e s c r ib e d  a b o v e  
a n d  th e  o r d in a r y  n u m b e r  o f  o c c u p a n t s  o f  e a c h  r o o m  a s c e r ­
ta in e d .

o. T h e  n u m b e r ,  s iz e  a n d  r e la t iv e  p o s it io n  o f  th e  in le t s  
a n d  o u t le t s  m u s t  b e  n o t e d  a n d  w h e th e r  th e  in le t s  w ill  a c t  
a s  o u t le t s  u n d e r  c h a n g in g  a t m o s p h e r ic  c o n d it io n s  a n d  rice  
versa. T h e  a c t u a l  a m o u n t  o f  a ir  e n t e r in g  o r  l e a v in g  th e  
r o o m , p r e f e r a b ly  th e  la t t e r ,  is  e s t im a te d  b y  C a s e l la ’ s a ir -  
m eter,^ o r , u n d e r  s u it a b le  c o n d i t io n s ,  b y  c a lc u la t io n  T h e  
m o s t  im p o r t a n t  p o in t  to  a t t e n d  t o ,  b e s id e s  t h e  a c tu a l  

a m o u n t  o f  f i  e sh  a ir  e n t e r in g ,  is  w h e t h e r  t h e  d is t r ib u t io n  
o  th e  a ii is  e q u a b le  a n d  t h o r o u g h .  I n  m a n y  c a s e s  i t  w i l l  

j e  f o u n d ,  b y  th e  u s e  o f  a  s m o u ld e r in g  p ie c e  o f  r a g  o r  
s o m e  s t i o n g - s c e n t e d  s u b s t a n c e , t h a t  t h e  a ir  p a s s e s  a lm o s t  
d ir e c t ly  f r o m  a n  in le t  t o  an  o u t le t .  A l ig h t e d  c a n d le  h e ld  
c lo s e  t o  an  o r i f ic e  w ill  s h o w  w h e t h e r  a ir  is  e n t e r in g  o r  
p a s s in g  o u t , e v e n  w h e n  th e  c u r r e n t  is  e x t r e m e ly  s lo w

4 . A  s p e c im e n  o f  t h e  a ir  o f  th e  r o o m  t a k e n  d u r in g  
o c c u p a t io n  o f  th e  r o o m , e.g., in  th e  c a s e  o f  b e d  r o o m s  a b o u t
3 -4  A m  , s h o u ld  b e  e x a m in e d  a s  c o m p le t e ly  as p o s s ib le  b y  
a p p r o v e d  c h e m ic a l ,  m ic r o s c o p ic a l  a n d  b io lo g i c a l  t e s ts  •

* v. under Bui Id wigs.
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5. I f  th is  (4 ) c a n n o t  b e  d o n e ,  t w o  r o u g h  a u d  r e a d y  te s ts  
m a y  b e  e m p lo y e d , a. S m e l l  te s t . T h e  e x a m in e r  c o m in g  
s t r a ig h t  f r o m  th e  o u t e r  a ir  s h o u ld  e n t e r  t h e  r o o m  a t  a  
s e le c t e d  t im e  o f  o c c u p a t io n  a u d  n o t e  w h e t h e r  t h e r e  is  a n y  
p e r c e p t ib l e  o d o r  o r  n o t .  I f  t h e r e  is  u o n e  t h e  v e n t i la t i o n  
is  p r o b a b ly  s a t i s fa c t o r y .  I f  t h e r e  is  a n y  s m e l l  h e  s h o u ld  
n o t e  w h e t h e r  t h e  a t m o s p h e r e  is  “  c l o s e / ’  “  c l o s e  a u d  u n ­
p le a s a n t ”  o r  “  v e r y  c lo s e  a n d  f o u l . ”  A  l it t le  p r a c t i c e  
e n a b le s  v e r y  c o n s id e r a b le  a c c u r a c y  t o  b e  o b t a in e d  b y  th is  
te s t .  b. L im e  w a t e r  te s t .  A  c le a n  d r y  e i g h t - o u n c e  b o t t l e  
is  f i l le d  w ith  t h e  a ir  o f  t h e  r o o m  b y  p u m p in g  in t o  i t  w it h  a  
s m a ll  p a ir  o f ,  b e l l o w s ,  a n d  t h r e e  a u d  a  h a l f  d r a c h m s  o f  
f r e s h ly - m a d e  a u d  c le a r  lim e  w a t e r  is  a d d e d .  T h e  b o t t l e  is  
t h e n  t h o r o u g h ly  s h a k e n  a n d  p u t  a s id e  f o r  s i x  h o u r s .  A t  
th e  e n d  o f  t h a t  t im e  t h e  l im e  w a t e r  s h o u ld  s t i l l  r e m a in  
c l e a r ;  i f  f o u n d  t u r b id  i t  in d ic a t e s  th a t  a  t o t a l  o f  m o r e  
t h a n  0  7 v o lu m e s  C 0 3 p e r  1 ,0 0 0 , ( i .e .,  0 T  v o lu m e  C 0 3 p e r
1 ,0 0 0  in  e x c e s s  o f  a d m is s ib le  r e s p ir a t o r y  im p u r i t y )  w a s  
p r e s e n t  in  th e  a ir .

6 . F in a l ly ,  th e  a m o u n t  o f  a ir  s u p p l ie d  a n d  u t i l is e d  (a s  
a s c e r t a in e d  b y  c h e m ic a l  e x a m in a t io n )  s h o u ld  b e  c o m p a r e d  
w i t h  th e  a m o u n t  i n d i c a t e d  b y  t h e  a i r -m e t e r .  I f  t h e  d i s t r i ­
b u t i o n  o f  t h e  a ir  is  e q u a b le  t h e r e  s h o u ld  n o t  b e  m u c h  
d i f f e r e n c e  in  th e  t w o  e s t im a t io n s .  I f  t h e  a m o u n t  r e g is t e r ­
e d  b y  th e  a ir -m e t e r  is  in  e x c e s s  t h e  d is t r ib u t io n  is  b a d ,  i f  

i t  is  r e la t iv e ly  d e f i c i e n t  th e n  s o m e  in le t  h a s  e s c a p e d  notice.

*
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C H A P T E R  II.

, WATER.

T h e  provision of a sufficient and suitable water supply 
is of supreme importance in tlie tropics. The very exis­
tence of the population may be said to depend upon it, for 
famine in India is almost always the direct I’esult of a 
deficient supply and consequent failure of the crops.
Next in importance to the sufficiency of supply comes the 

* question of 'purity of supply. An enormous proportion of 
the mortality and of chronic disease in. this country is due 
to the fact that the use of impure water is the rule and 
not the exception. Hence for many centuries great and 
wise rulers wishing to perpetuate the memory of beloved 
friends and at the same time to confer lasting benefit 
upon their subjects have caused to be executed works for 
the collection and storage of water, in some cases for the • 
purposes of irrigation and in others for the supply of good 
drinking water. The subject can only be treated of here 
in a very condensed form, but it is evident that it is 
steadily claiming greater attention from those in authority 
and from the educated classes of the Indian community, 
and while Irrigation works on a very large scale are being 
carried out on the one hand,* on the other the supply of 
pure water for household purposes to all towns, and ulti­
mately, let us hope, to all villages, is being pushed for­
ward. That the annual waste of water during the rainy 
season is enormous is evident to the most aasual observer, 
and the consideration of the methods by which the surplus 
water may be conserved and utilised, as far as practicable,
—— — —-------------------------------- ------------- — ——-------------------------------- ' r""—— ■

*  E .g ., tlie so-called Periyar Projeob in Southern India, by which, when 
completed, a large portion of the excess of the rainfall that naturally runs 
seaward down the western side of the ghtlts, will be dammed up ancT caused 
to run down the drier eastern slopes so as to irrigate the adjacent country,
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is  w e ll  w o r t h y  th e  c o n t in u e d  a t te n t io n  o f  M e t e o r o lo g is t s ,  
E n g in e e r s  a n d  S a n ita r ia n s  a lik e .

T h e  s u b je c t  fa l ls  to  b e  c o n s id e r e d  u u d e r  th e  f o l l o w i n g  
h e a d s  : 1. T h e  S o u r c e  o f  th e  s u p p ly ,  in c lu d in g  t h e  S e a r c h  f o r  
v ra te r . 2 . T h e  M o d e  o f  S u p p ly  a n d  E s t im a t io n  o f  S u p p ly  
A v a i la b le .  3 . T h e  S t o r a g e  o f  w a te r . 4 . T h e  D is t r ib u t io n  
o f  w a te r  a n d  th e  A m o u n t  R e q u ir e d  f o r  v a r io u s  p u r p o s e s .
5 . D r in k in g  w a te r , it s  N a t u r e  a n d  I m p u r it ie s .  6 . D is e a s e s  
r e s u l t in g  f r o m  a n  I m p u r e  s u p p ly .  7. T h e  P u r i f ic a t io n  
a n d  F i lt r a t io n  o f  w a te r . 8 . T h e  E x a m in a t io n  o f  w a te r .

SOURCE OF THE SUPPLY AND THE SEARCH FOR WATER.

W h a t e v e r  b e  th e  n a tu r e  o f  th e  w a t e r  s u p p ly  in  a n y  
p a r t ic u la r  p la c e  it  is  p r im a r i ly  d e r iv e d  f r o m  th e  r a in f a l l .*  
S o m e  o f  th e  w a t e r  th a t  fa l ls  a s  ra in  is  e v a p o r a t e d ,  s o m e  o f  
i t  f lo w s  o v e r  th e  s u r fa c e  o f  th e  g r o u n d  a n d  g o e s  t o  s w e ll  
a lr e a d y  e x is t in g  la k e s  a n d  s t r e a m s , w h i ls t  t h e  r e m a in d e r  
g r a d u a l ly  s in k s  t h r o u g h  th e  in t e r s t ic e s  o f  t h e  s o i l  t i l l  i t  is  
s t o p p e d  a n d , i t  m a y  b e , p a r t ly  a b s o r b e d ,  b y  a  s o - c a l l e d  
im p e r m e a b le  s t r a tu m  o f  r o c k  o r  c la y .  T h e  w a t e r  w h i c h  
h a s  th u s  f i l t e r e d  d o w n  t o  th e  d e e p e r  s t r a ta  is  k n o w n  a s  
th e  G r o u n d - w a t e r f  a n d  fo r m s  a  m o s t  im p o r t a n t  s o u r c e  o f  
s u p p ly  b y  m e a n s  o f  n a tu r a l  s p r in g s ,  o r  w e l ls  m a d e  a r t i f i ­
c ia l ly .  T h e  e x a c t  p r o p o r t io n  o f  t h e  r a in fa l l  w h i c h  is  
e v a p o r a t e d ,  f lo w s  a w a y  o r  s in k s  in t o  t h e  n e ig h b o u r in g  s o i l  
d e p e n d s  o n  m a n y  fa c t o r s  v a r y i n g  w it h  t h e  s e a s o n  a u d  t h e  

l o c a l i t y ,X b u t  ^  m a y  b e  r o u g h ly  e s t im a t e d  a t  o n e - t h i r d  in  
e a c h  c a s e . T h e  r e m o t e  s o u r c e  o f  a n y  w a t e r  s u p p ly  is  
t h e r e fo r e  th e  r a in fa l l ,  w h i ls t  t h e  im m e d ia te  s o u r c e  is  o n e  
o f  t h e  f o l l o w i n g  :—

1. R a in  w a t e r  i t s e l f  c o l l e c t e d  a s  i t  fa l ls .  2 . L a k e s  o r

* In some cases ns frozen rain or snow. The snow-clad mountain ranges 
of India and Thibet form immense natural reservoirs which yearly, at the 
time of melting of the snows, send down vast quantities of water to the 
parched plains below, by the great rivers that take their rise in these dis­
tant valleys.

f  t\ uuder Soil. Chapter III, J ibid,
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T a n k s , w h ic h  m a y  b e  n a tu r a l  d e p r e s s io n s  in  th e  e a r th s  
s u r fa c e ,  o r  a r t i f ic ia l ly  c o n s t r u c t e d  b y  d a m m in g  u p  t h e  
m o u th  o f  a  n a r r o w  v a l l e y .  S o m e t im e s  a  s m a ll  la k e  e x is t s  
a lr e a d y  a n d  b y  d e e p e n in g  its  b e d  a n d  e r e c t in g  a  band  i t s  
s iz e  m a y  b e  v e r y  m u c h  in c r e a s e d .  I n  I n d ia  m a n y  o f  th e  

. ta n k s  a re  a l t o g e t h e r  a r t i f ic ia l  a n d  c o n s is t  o f  a n  o b l o n g  
o r  c i r c u la r  a r e a  c o m p le t e ly  banded r o u n d , a n d  w h ic h  is  
c h ie fly  f e d  b y  th e  d i r e c t  r a in fa l l .  3 . W e l l s — S h a l lo w ,  D e e p  
o r  A r t e s ia n . T h e r e  is  n o  f ix e d  l im it  o f  d iv is io n  b e t w e e n  a  
s h a l lo w  a n d  a  d e e p  w e l l  b u t  th e  f o r m e r  is  g e n e r a l ly  d e f in e d  
as a  w e ll  w h i c h  is  o f  a n y  d e p t h  u p  t o  5 0  f e e t ,  th e  la t t e r  a s  
a b o u t  1 0 0  f e e t  in  d e p t h  o r  m o r e . P r a c t i c a l ly ,  a n y  w e l l  
w h ic h  d o e s  n o t  p a s s  t h r o u g h  a n  im p e r m e a b le  s t r a tu m  is  a  
s h a l lo w  w e ll .  A r t e s ia n  w e l ls  a r e  m a d e  b y  b o r in g ,  g e n e r a l ly  
t o  a  g r e a t  d e p t h ,  t h r o u g h ‘ v a r io u s  s t r a ta  u n t i l  a  w a t e r ­
b e a r in g  s t r a tu m  ly i n g  u n d e r n e a t h  a ii u p p e r  im p e r m e a b le  
s t r a tu m  is  r e a c h e d .  T h e y  m a y  b e  r e g a r d e d  a s  a  v a r ie t y  o f  
d e e p  w e ll  o r  a g a in  a s  a r t i f ic ia l  s p r in g s .  T h e  w a t e r  in  th e  

d e e p  p e r m e a b le  s t r a tu m  is  f r e q u e n t ly  u n d e r  c o n s id e r a b le  
p r e s s u r e  s o  th a t  i t  m a y  b e  d is c h a r g e d  in  th e  f o r m  o f  a  
f o u n t a in  o r  je t  f r o m  th e  o r i f ic e  o f  th e  w e l l .  4 . S p r in g s .
5 . R iv e r s  a n d  r a r e ly  C a n a ls . G. D is t i l la t io n ,  c h ie f ly  o f  s e a  
w a te r .

The Search  fo r W ater .— T h e  in d ic a t io n s  o f  th e  p r e s e n c e  
o f  w a te r  a n d  th e  S earch  f o r  it  m a y  n o t  im p r o b a b ly  b e  p o in t s  
o f  g r e a t  im p o r t a n c e  t o  e x p l o r in g  o r  s u r v e y  p a r t ie s ,  t o  t r o o p s  
m a r c h in g  in  a n  u n k n o w n  c o u n t r y  o r  to  o f f ic e r s  s e l e c t in g  a  
s ite  f o r  a  c a m p  o r  a  s t a t io n . I n  t h e  fir s t  p la c e ,  w e l ls  s h o u ld  
b e  s u n k  in  p e r m e a b le  s t r a ta  o n ly ,  u n le s s  g e o lo g i c a l  e x a m in ­
a t io n  o f  t h e  c o u n t r y  h a s  s h o w n  th a t  im p e r m e a b le  r o c k s  
o v e r l i e  p e r m e a b le ,  a n d  th a t  t h e  la t t e r  c r o p  o u t ,  s o  a s  t o  
r e c e iv e  th e  r a in fa l l  o r  w a te r  f r o m  o t h e r  s o u r c e s .  O n  th is  
p r in c ip le ,  o n  t h e  la r g e  s c a le ,  a r te s ia n  w e l ls  a r e  s u n k  to  
e n o r m o u s  d e p t h s  t h r o u g h  im p e r m e a b le  r o c k s  in t o  u n d e r ­
l y i n g  p e r m e a b le  a n d  w a t e r - b e a r in g  s t r a ta . S e c o n d ly ,  
r iv e r s  a p p a r e n t ly  d r y  f lo w  s u b t e r r a n e o u s ly  a n d  w a t e r  w ill  
a lm o s t  a lw a y s  b e  f o u n d  b y  d i g g i n g  in  t h e ir  b e d s .  S im i la r ly ,
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th e  d ry  c o u r s e s  o f  n u lla h s  a re  p r o m is in g  s ite s  f o r  w e lls , 
a n d  m o re  e s p e c ia l ly  a t t lie  p o in t  w h e r e  tw o  u n ite . T h ir d ly ,  
g r e a te r  a b u n d a n c e  o r  v e r d u r e  o f  v e g e t a t io n  o fte n  in d ic a te s  
c lo s e r  p r o x im it y  o f  w a te r  to  th e  s u r fa c e  : a n d  w h e r e  th e re  
is  n o  v e g e ta t io n , as o n  a  s a n d y  p la in , f o g s  in  th e  e a r ly  
m o r n in g  g iv e  re a so n  to  e x p e c t  w a te r  a t  n o  g r e a t  d is ta n c e  
b e lo w . F o u r t h ly , a m o n g s t  liills  th e  lo w e s t  c o n v e n ie n t  p a r t  
o f  a  v a l le y  s h o u ld  b e  c h o s e n , a n d  a s p o t  w h ic h  is  n e a r e r  
t o  th e  h ig h e r  b o u n d in g  h ill : a n d  th e  ju n c t io n  o f  tw o  
v a l le y s  w ill b e  p r e fe r r e d .  F i f t h ly ,  i f  th e r e  is  a n y  in d ic a t io n  
o f  an  e x te n s iv e  g e o lo g i c a l  c fa u lt ’ in  th e  n e ig h b o u r h o o d , th e  
p r o b a b le  p r e s e n c e  o f  s p r in g s  a l o n g  th e  l in e  o f  f a u l t in g ' 
m u st n o t  b e  fo r g o t t e n .  L a s t ly ,  o n  th e  c o a s t , th e  im m e d ia te  
n e ig h b o u r h o o d  o f  th e  se a  s h o u ld  b e  a v o id e d ,  u n le ss  a n  
im p e r m e a b le  b a r r ie r  o f ' c la y  o r  r o c k  p r e v e n t  th e  p e r c o la ­
t io n  o f  s a lt  w a ter . I n  s o m e  p a r ts  o f  I n d ia  as a t B e r h a m - 
p o r e  in  G fan jam  a n d  M a d r a s , e t c .,  m o s t  o f  th e  w e lls  y ie ld  
b r a c k is h  w a te r  u n fit  f o r  d r in k in g ,  w h ils t  c lo s e  b y  a  w e ll  
m a y  b e  fo u n d  to  y ie ld  p e r fe c t ly  s w e e t  w a t e r .*  N o r t o n ’ s 
tu b e -w e lls  a re  s o m e t im e s  o f  g r e a t  u se  i f  th e  s o il  is  n o t  t o o  
s a n d y , t h e y  c o n s is t  o f  le n g t h s  o f  iro n  t u b in g  w h ic h  a re  
d i iv e n  in to  th e  g r o u n d ,  s e c t io n  b y  s e c t io n , th e  f ir s t  s e c t io n  
b e in g  p o in te d  a n d  p e r fo r a t e d  w ith  sm a ll h o le s .  I f  th e  
p r e s s u r e  o f  th e  w a te r  is in s u ffic ie n t  t o  c a u s e  it to  rise, to  th e  
s u r fa c e  an  o r d in a r y  p u m p  w ill d o  so  e f fe c t u a l ly  u p  to  2 5  
f e e t ;  b e y o n d  th a t  d e p t h  it  is n e c e s s a r y  to  u se  a  s p e c ia l  
f o r c e  p u m p .

METHOD OF SUPPLY AND ESTIMATION OF SUPPLY AVAILABLE.

In  th e  ca se  o f  sm all In d ia n  to w n s  a n d  v i l la g e s  th e  m e t h o d  
o f  s u p p ly  is  c o m m o n ly  th e  D irect  o n e , i.e., th e  w a te r  
f o r  d o m e s t ic  u se  is d r a w n  b y  h a n d  fr o m  w e lls  o r  ta n k s , o r  
s o m e tim e s  fr o m  a  r iv e r . S u c h  w a te r  is u s u a lly  h ig h ly

* line to the existence of strata containing much ch loric of sodium the 
..■regularity m the d.shuhntion of salt and sweet water heing^a se.lbv 
irregular and impermeable beds of Hnv The wntm- y ” T ' ^
Madras is filtered natural!* through abed of fine sand 300 or 7 0"o van la ?n 
breadth and from 1 to 15 feet deen which e x t e n d s  no ,  ti i r ™ 8 
miles, and water drawn from below this bed is brackish,' ° ‘'
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'  - ^ im p u r e  a n d  t o  its  c o n t in u e d  u s e  m a y  b e  t r a c e d  a  la r g e  p o r ­

t io n  o f  th e  a n n u a l  m o r t a l it y  in  I n d ia .  I n  th e  la r g e r  t o w n s  
a ls o  th is  c u s to m  s t i l l  o b t a in s  b u t  o f  la te  y e a r s  a  g o o d  m a n y  
to w n s  h a v e  a d o p t e d  th e  m u c h  m o r e  s a t i s fa c t o r y  I ndirect 

. m e t h o d ,  w h e r e  t h e r e  is  o n e  c o m m o n  r e g u la r  s o u r c e  o f  
s u p p ly ,  g e n e r a l ly  s i tu a te d  a t  s o m e  d is t a n c e  f r o m  th e  t o w n , 
a n d  f r o m  w h ic h  th e  w g ,ter  is  c o n v e y e d ,  a f t e r  p u r i f i c a t io n ,  
b y  o p e n  o r  c lo s e d  c h a n n e ls ,  t o  a  s u ita b le  s p o t  f o r  d is t r ib u ­
t io n  t h r o u g h o u t  th e  t o w n .  B e fo r e  a n y  s u c h  s c h e m e  c a n  

b e  a d o p t e d  t h e r e  a re  v e r y  m a n y  im p o r t a n t  q u e s t io n s  t o  b e  
s e t t le d ,  e.g., c o s t  o f  th e  w o r k ,  p e r m a n e n c e  o f  th e  s u p p ty , 
e t c . ,  w h ic h  q u e s t io n s  h o w e v e r  d o  n o t  fa l l  t o  b e  c o n s id e r e d  
b y  th e  S a n ita r ia n . T h e  w o r k  o f  th e  la t t e r  r e la t e s  e n t ir e ly  

t o  th e  p u r i t y  o r  th e  r e v e r s e  o f  t h e  p r o p o s e d  s u p p ly  a n d  
b e f o r e  t h is  c a n  b e  s e t t le d  t h e  g r o u n d -s u r fa c e  w h e r e o n  
th e  r a in  fa l ls ,  t h e  s o - c a l l e d  ‘ c a t c h m e n t  a r e a /  m u s t  b e  m o s t  
c a r e fu l ly  e x a m in e d , a ll  p o s s ib le  s o u r c e s  o f  c o n t a m in a t io n  
o f  th e  w a t e r  s u p p ly  a t  anj^ p o in t  m u s t  b e  in v e s t ig a t e d  a n d  
o f  c o u r s e  a  c a r e fu l  a n a ly s is  o f  th e  w a t e r  i t s e l f  m u s t  b e  
m a d e  t o  s e e  th a t  i t  is  f r e e  f r o m  h u r t fu l  im p u r it ie s  b o t h  
o r g a n ic  a n d  in o r g a n ic .

Estim atio n  o f Su p p ly .— I t  is  o f  g r e a t  im p o r t a n c e  to  
k n o w  th e  p r o b a b le  a m o u n t  o f  w a t e r  w h ic h  w ill  b e  a v a i l ­
a b le  f o r  u se  u n d e r  a n y  k n o w n  m e t h o d  o f  s u p p ly .  T h is  is 
c h ie f ly  a  q u e s t io n  f o r  e n g in e e r s ,  b u t  a  m e d ic a l  o f f ic e r  m a y  
h a v e  t o  c a l c u la t e  i t  r o u g h ly  in  th e  a b s e n c e  o f  s k i l le d  a s s is t ­
a n c e .

1. R a in fa l l .  I n  e s t im a t in g  th e  a n n u a l  y ie l d  o f  w a te r  f r o m  
r a in fa l l ,  o r  th e  y ie ld  a t  a n y  o n e  t im e , i t  is  n e c e s s a r y  

t o  k n o w : (a) th e  g r e a t e s t ; (h) t h e  l e a s t ; a n d  (c ) t h e  
a v e r a g e  a n n u a l r a i n f a l l ; (d) th e  p e r io d  o f  th e  y e a r  w h e n  
i t  f a l l s ; a n d  (e) t h e  l e n g t h  o f  th e  r a in le s s  s e a s o n . T h e  
g r e a t e s t  is  g e n e r a l ly  a b o u t  o n e - t h i r d  m o r e , a n d  t h e  le a s t  
o n e - t h i r d  le s s  t h a n  th e  a v e r a g e .  A  s a fe  b a s is  is  to  ta k e  
t h e  a v e r a g e  o f  th e  t h r e e  d r ie s t  y e a r s ;  t h is  w il l  g e n e r a l ly  
b e  a b o u t  f iv e - s ix t h s  o f  th e  a v e r a g e  a n n u a l r a in fa ll .  T h e  
r a in fa l l  v a r ie s  in  a m o u n t  o f t e n  in  p la c e s  v e r y  n e a r
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t o g e t h e r . T h e  a m o u n t  o f  w a te r  g iv e n  b y  r a in  is  c a lc u la t e d  
f r o m  th e  a m o u n t  o f  th e  r a in fa ll  a n d  th e  a re a  o f  th e  r e c e n  - 
in g  s u r fa c e . T h e  fo r m e r  is ascertained b y  a  r a in -g a u g e .
T h e  a re a  m u st  b e  m e a s u r e d  in  s q u a re  f e e t  a n d  t h e  to ta l  
m u lt ip lie d  b y  1 4 4  to  b r in g  i t  to  s q u a re  in c h e s . 1 h is  
m u lt ip lie d  b y  th e  r a in fa l l  (iu  in c h e s )  g iv e s  th e  t o ta l  
a m o u n t , in  c u b ic  in ch e s , o f  th e  fa l l  o n  th e  m e a s u r e d  a re a  
in  a  g iv e n  t im e . T h is  m u lt ip l ie d  b y  th e  s h o r t  fa c t o r  
0  0 0 3 6 0 7  g iv e s  th e  n u m b e r  o f  g a l lo n s . O n e  in c h  o f  r a in ­
fa l l  is  —  4 -6 7 3  g a llo n s  o n  e v e r y  sq u a re  y a r d ,  i.e .} 2 2 ,6 1 7  
g a llo n s  (101  to n s  b y  w e ig h t )  o n  e a c h  s q u a re  a c r e .

2 . W e l l s .  T h e  y ie ld  o f  w e lls  is  l ia b le  to  v a r y  g r e a t ly  in  
d i f fe r e n t  y e a r s . I n  th e  c a s e  o f  s h a llo w  w e lls  th is  v a r ia ­
t io n  d e p e n d s  u p o n  th e  r a in fa ll  d i r e c t l y : in  d e e p  w e lls , 
m a n y  ca u s e s , w h ic h  c a n n o t  b e  d e ta ile d  h e r e , c o m b in e  t o  
p r o d u c e  a  v a r y in g  y ie ld .  T h e  w a t e r  s u p p ly  f r o m  a n y  
w e l l  m a y  b e  m e a s u r e d  b y  m a k in g  a  m a r k  a t th e  th e n  le v e l  
o f  th e  w a t e r  a n d  p u m p in g  o r  b a le in g  o u t  w a t e r  t i l l  th e  
le v e l  is  s o m e  f e e t  l o w e r ; th e n  m e a s u r in g  th e  s p a c e  f r o m  
w h ic h  th e  w a te r  h a s  b e e n  r e m o v e d  a n d  n o t in g  th e  t im e  
th a t  i t  ta k e s  to  f ill  a g a in . T h e  c u b ic  c o n te n ts  o f  th e  s p a c e  
a re  f o u n d  b y  m u lt ip ly in g  th e  cross area  o f  th e  w e l l  b y  th e  
d e p t h  o f  w a te r  r e m o v e d . E x .  A  c ir c u la r  w e ll  5 f e e t  
in  d ia m e te r , f r o m  w h ic h  3  v e r t ic a l  f e e t  o f  w a te r  h a d  b e e n  
p u m p e d  o u t , t o o k  6 h o u r s  f o r  th e  w a te r  t o  r e a c h  it s  f o r m e r  
le v e l .  T h e n , th e  c r o s s  a r e a *  is  5 ? x .  0 -7 8 5 4  =  19 0 s q u a re  
fe e t .  19-G x  3 =  5 8 ‘ 8 c u b ic  fe e t  th e  c u b ic  c o n t e n t s  o f  th e  
s p a c e . N o w  1 c u b ic  f o o t  o f  w a t e r  is  =  6 ‘ 2 4  g a l lo n s ,  a n d  
s in ce  th e  s p a c e  t o o k  6 h o u rs  to  fi ll , th e  to ta l  y ie l d  in  0 h o u r s  
w a s  (5 8 -8  x  6 ' 2 4 = )  3 6 6  g a l lo n s  ( n e a r l y ) ; i.e., in  2 4  h o u r s  
th e  to ta l  y ie ld  w o u ld  b e  (6  : 2 4  : :  3 6 6  : « )  —  1 4 6 4  g a llo n s .
I f  a  c a s k  b e  u s e d  f o r  m e a s u r e m e n t , its  c o n t e n t s  in  g a l lo n s  
m a y  b e  e s t im a te d  as —  26  (7f2 . 2 5  +  b2. 39  +  bh. 2 6 ) 
x  0  0 0 0 0 3 1 4 7 3 ? :  w h e r e  h =  le a s t  a n d  b =  g r e a t e s t  w id t h ,  
a n d  l —  le n g t h ,  iu  inches. S h o u ld  th e  o n ly  a v a i la b le  
m e a s u re  b e  a p a r t  o f  a  c a s k  o r  a  tu b , th e  c o n t e n t s  in  g a l lo n s

# v. p. 31.
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.  o f  e a c h  10  in c h e s  a r e  t h e  q u o t ie n t  o f  th e  s q u a r e  o f  th e  m e a n
d ia m e te r  o f  t h o s e  10  in c h e s  b y  3 5 3 0 ’4 . T h e  m e a n  d ia m e te r  
o f  th e  l o w e s t  10  in c h e s  ( f o r  e x a m p le )  w i l l  b e  h a l f  th e  su m  
o f  th e  d ia m e t e r s  a t  5 a n d  a t  15  in c h e s  f r o m  th e  b o t t o m . 
T h e s e  m e t h o d s  a re  o n ly  a p p r o x im a t iv e  b u t  r i g i d  a c c u r a c y  
is  o b v io u s ly  u n n e c e s s a r y  in  th e  ca s e .

3 . • S p r in g s .  F r o r p  th e  t im e  w h ic h  is  r e q u ir e d  f o r  f i l l in g  
a  v e s s e l  o f  k n o w n  c a p a c i t y  f r o m  a  s p r in g  its  y ie l d  is 
c a lc u la t e d .  T h e  y ie l d  o f  a  s p r in g  o r  o f  a  s m a ll s tr e a m  
o f t e n  v a r ie s  a t d i f fe r e n t  h o u r s  o f  t h e  d a y ;  a n d  d e t e r m in ­
a t io n s  s h o u ld , t h e r e fo r e ,  b e  m a d e  a t  s e v e r a l  d i f fe r e n t  

t im e s .

4. S t r e a m s  a n d  S m a ll  R iv e r s .  T h e  y ie ld  m a y  b e  c a l c u ­
la t e d  in  th e  f o l l o w i n g  m a n n e r . C h o o s e  o r  m a k e  a  s t r a ig h t  
l e n g t h  o f  as  m a n y  f e e t  a s  p o s s ib le  in  th e  c o u r s e  o f  th e  
s t r e a m . I f  t h e  b r e a d t h  a n d  d e p t h  o f  t h is  p a r t  o f ’ th e  
c h a n n e l  a r e  n o t  u n i fo r m , m e a s u r e  t h e m  in  s e v e r a l  d i f f e r e n t  
p la c e s  a n d  t a k e  t h e  m e a n  o f  t h e  p r o d u c t s  f o r  t h e  s e c t io n a l  
a r e a  (a ) .  M a r k  w it h  t w o  s t o n e s  a  d is t a n c e  o f  1 5 0  t o  2 0 0  
f e e t  a t  le a s t ,  a n d  n o t e  t h e  t im e  w h i c h  a  p i e c e  o f  w o o d  a b o u t  
4  in c h e s  s q u a r e  a n d  §  in c h  t h i c k ,  p u t  in t o  t h e  m id d le  o f  
t h e  s t r e a m  a b o v e  th e  u p p e r  m a r k , t a k e s  t o  r e a c h  th e  l o w e r  

o n e . T h is  o b s e r v a t io n  g iv e s  th e  s u r fa c e  v e l o c i t y  ; a n d  t h is ,  
m u lt ip l ie d  b y  0 -8 ( f o r  sm a ll s tr e a m s , 0 -9 f o r  r i v e r s ) ,  is  t h e  

m e a n  v e lo c i t y  ( V ).  T h e n  D  =  a V, T) b e i n g  th e  d i s c h a r g e  
o f  w a t e r  s o u g h t *  I t  m a y  b e  m o r e  c o n v e n ie n t  t o  c a l c u la t e  
b y  m e a n s  o f  a  S lu i c e -g a t e  t h r o u g h  w h ic h  th e  s t r e a m  is m a d e  
t o  p a s s . H e r e  D  — a  5  yf h ; a  b e i n g  th e  a r e a  o f  th e  o p e n - ,  

i n g  t h r o u g h  w h ic h  t h e  w a t e r  p a s s e s , a n d  h th e  h e i g h t  o f  
t h e  w a t e r  l e v e l  a b o v e  th e  s lu ic e  f r o n t  t h e  c e n t r e  o f  th e  
a p e r t u r e .  O r  a g a in , t h e  w h o le  s t r e a m , i f  a  s m a ll  o n e ,  m a y  
b e  d a m m e d  u p  a n d  d ir e c t e d  in t o  a  w o o d e n  t r e u g h  o r  c h a n n e l  
o f  k n o w n  d im e n s io n s . T h e n , b y  m e a s u r in g  th e  d e p t h  o f

* For example, let surface velocity be 50 feet per minute V =  50 X 0 ‘8 =  40 
feet per minute. Let mean depth be 1‘5 foot, mean breadth 2 feet; 
mean sectional area =  3 feet. D =  40 x 3 =  120 cubic feet per minute, which, 
multiplied by 6 23 =  747’6 gallons per minute.
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w a te r  a n d  n o t in g  t lie  t im e  a  sm a ll f lo a t  ta k e s  to  t r a v e l  
f r o m  o n e  e n d  to  th e  o th e r , th e  n e c e s s a r y  c a lc u la t io n  c a n  
e a s ily  h e  m a d e .

STORAGE OF WATER.

In  a n y  ca se  w h e r e  th e  in d ir e c t  m e th o d  o f  s u p p ly  is  d e t e r ­
m in e d  u p o n  it  b e c o m e s  n e c e s s a r y  to  a r r a n g e  f o r  th e  S torage 
o f  a  f ix e d  a m o u n t  o f  w a te r  so  th a t  th e r e  m a y  b e  n o  c h a n c e  
o f  its  r u n n in g  s h o r t  b y  r e a s o n  o f  d r o u g h t  o r  a  s u d d e n ly  
in c r e a s e d  d e m a n d . I n  a d d it io n , th e  w a te r  h a s  in  n e a r ly  
e v e r y  c a s e  t o  b e  m o r e  o r  le ss  p u r if ie d  b y  a r t i f ic ia l  m e a s u r e s  
b e fo r e  i t  is  f it  f o r  d is t r ib u t io n . S u p p o s in g  th e n  th a t  th e  
s u p p ly  f o r  a n y  g iv e n  t o w n  is  fr o m  o n e  o r  m o r e  ta n k s  
c o n n e c t e d  t o g e t h e r  b y  o p e n  ch a n n e ls , th e  ta n k s  b e in g  f i l le d  
b y  th e  r a in fa ll  o v e r  a  c h o s e n  g a t h e r in g  g r o u n d  o r  ‘ c a t c h ­
m e n t  a re a  ’  o r  fr o m  a  r iv e r  a t s o m e  f ix e d  p o in t  s itu a te d  w e l l  
a b o v e  th e  t o w n  ; o r  f r o m  a  se r ie s  o f  n a tu r a l s p r in g s  o r  d e e p  
w e lls  a t  th e  b a s e  o f  a  r a n g e  o f  h i l l s ; th e  fir s t  t h in g  t o  b e  
c o n s id e r e d  is  w h a t  a m o u n t  o f  w a te r  m u s t  b e  k e p t  s t o r e d  
r e a d y  f o r  u se . I n  th e  fir s t  t w o  ca s e s  it  w o u ld  o n ly  b e  
n e c e s s a r y  t o  b u i ld  c o m p a r a t iv e ly  sm a ll s t o r a g e  r e s e r v o ir s  
h o ld in g  su ffic ie n t  p u r if ie d  w a te r  f o r  a  m o n th ’ s s u p p ly  o r  so , 
b u t  w h e r e  th e r e  is  o n ly  o n e  la r g e  a r t i f ic ia l  o r  s e m i-a r t i f ic ia l  
r e s e r v o ir  i t  is  e s s e n t ia l  t o  s to r e  a  s u p p ly  f o r  a  m u c h  l o n g e r  
p e r io d .  “  T h e  d im e n s io n s  o f  th e  r e s e r v o ir  m u s t  d e p e n d  
u p o n  th e  d is t r ib u t io n  o f  th e  r a in fa ll ,  a n d  it  m a y  b e  la id  d o w n  
as a  r u le , th a t  t h e y  s h o u ld  b e  c a lc u la t e d  m o r e  w it h  r e f e r ­
e n c e  t o  th e  m a x im u m  d e m a n d  a n d  th e  m iu im u m  s u p p ly  th a n  
t o  th e  a v e r a g e  o f  e ith e r . A  c a p a c i t y  o f  s t o r a g e  e q u a l  t o  
a b o u t  s ix  m o n th s  c o n s u m p t io n , in  a d d it io n  t o  t h e  q u a n t it y  
w h ic h  is  l ik e ly  t o  b e  e v a p o r a t e d ,  a p p e a r s  t o  b e  th e  le a s t  
w h ic h  s h o u ld  b e  a d m it te d  w h e n  i t  is  p r o p o s e d  to  s u p p ly  a n y  
a g g lo m e r a t e d  p o p u la t io n  in  th is  m a n n e r .” *  H a w k s le y ’ s

fo r m u la  f o r  s t o r a g e  is  as f o l lo w s  :— D  =  ^ ° p °  w h e r e  F

e q u a ls  th e  m e a n  a n n u a l r a in fa l l  in  in c h e s , s a y  o f  a v e r a g e  
a n n u a l y ie ld  ; D  is  th e  n u m b e r  o f  d a y s ’  s u p p ly  t o  b e  s t o r e d .

* Law— Clark. Civil Engineering, 7th eel., p. 82,
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T h u s , w it h  a  r a in fa l l  o f  3 6  in c h e s ,  w e  h a v e  —  1 6 6  d a y s ’  

s u p p ly .*

L a r g e  r e s e r v o ir s  a re  m a d e  b y  e x c a v a t io n  o r  e m b a n k ­
in g .  T h e  band  s h o u ld  h a v e  a  c o r e  o f  c la y  p u d d le  a n d  
b e  f a c e d  in t e r n a l ly  w i t h  s to n e  s e t  in  h y d r a u l ic  m o r ta r . 
E v a p o r a t io n  a t a  g iv e n  t e m p e r a t u r e  b e i n g  p r o p o r t io n a l  to  
e x t e n t  o f  s u r fa c e , th e  la t t e r  s h o u ld  b e  as  s m a ll  a n d  th e  
d e p t h  as g r e a t  as p o s s ib l^ .t  B e fo r e  e n t e r in g  th e  r e s e r v o ir  
th e  w a t e r  is  m a d e  t o  p a s s , g e n e r a l ly ,  t h r o u g h  a  r o u g h  f i lt e r  
c o n s is t in g  o f  a  ‘ g r a t in g ’  o r  a  c s u b m e r g e d  s lu ic e ’  w h ic h  
s to p s  a ll f l o a t in g  m a tte r ,  a  f c a t c l ip i t ’  o r  a  s m a ll  f s e t t l in g  
r e s e r v o ir ’ in  w h ic h  th e  h e a v ie r  s u s p e n d e d  m a tte r s  s in k  to  
th e  b o t t o m , a n d  f iu a l ly  t h r o u g h  s e v e r a l  la y e r s  o f  g r a d u a t e d  
g r a v e l  a n d  s a n d , th e  w a t e r  p a s s in g  u p w a r d s  ( f u p w a r d  
f i l t r a t io n ’ ). I n  a d d i t io n ,  a n  o v e r f lo w  p ip e  o r  ‘ w a s te  w e ir ’ 
a n d  ‘  s c o u r in g ’  o r  f c le a n s in g  p i t s ’ a r e  p r o v id e d  so  th a t  th e  
a m o u n t  a n d  n a tu r e  o f  th e  Avater e n t e r in g  c a n  b e  r e g u la t e d  
a n d  th e  Avhole r e s e r v o ir  b e  e m p t ie d  a n d  c le a n e d  i f  n e c e s ­
s a r y . F in a l ly ,  t h e  r e s e r v o ir  m a y  b e  c o v e r e d  in  o r  l e f t  
o p e n .  I n  th e  f o r m e r  c a s e  th e  in c r e a s e  in  th e  c o s t  is  v e r y  
g r e a t ,  a n d  it  is  r a r e ly  n e c e s s a r y .

W a t e r  th u s  s t o r e d  in  l a r g e  r e s e r v o ir s  is  v e r y  a p t , l ik e  a ll  
AA'ater w h i c h  is  s t a g n a n t ,  o r  n e a r ly  so , t o  d e t e r io r a t e  b y  th e  
g r o w t h  a n d  d e c a y  o f  l o w  fo r m s  o f  a n im a l a n d  v e g e t a b le  
l i f e  a n d  g r e a t  t r o u b le  m u s t  b e  t a k e n  t o  p r e v e n t  th is . 
C e r ta in  p la n ts  s u c h  a s  V a llisn e ria  a n d  C lia ra  s e e m  to  a c t  
b e n e f i c ia l l y  b y  g i v i n g  o u t  a  l a r g e  a m o u n t  o f  o x y g e n  : th e  
p r e s e n c e  o f  f is h  a n d  m o l lu s c s  in  l im it e d  a m o u n t  is  a lso  
desirab le .J  S o m e t im e s  t h e  Avater is  a e r a t e d  artificia lly  
b e f o r e  d i s t r ib u t io n  b y  e x p o s i n g  i t  f o r  s e v e r a l  h o u r s  t o  th e  
a t m o s p h e r e  in  f in e  je t s .

I n  t h in ly -p o p u la t e d  d is t r i c t s  o r  i s o la t e d  h o u s e s  s m a lle r

* v. Parkes—Nofctor. Hygiene, 5tli od., p. 38.
t  Loss by evaporation has been known in Calcutta to amount to as ranch 

as * o  ms, m Z4i hours.
t  v , Chevers—Indian Diseases, p, 136.
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r e s e r v o ir s  m a d e  o f  s to n e  o r  c e m e n t  a re  u s e d , b u t  th e  p r in ­
c ip le  is  t lie  sa m e . I n  p la c e s  w h e r e  th e  a n n u a l r a in fa l l  is  
lo w , a n d  c o n s e q u e n t ly  w a te r  is  s c a r c e ,  s u b te r r a n e a n  reser­
voirs m a y  w ith  g r e a t  a d v a n t a g e  b e  c o n s t r u c t e d  f o r  th e  
s to r a g e  o f  r a in  w a te r  fa l l in g  o n  th e  r o o fs  o f  la r g e  b u i ld in g s .
S u c h  r e c e p t a c le s  s h o u ld  b e  b u ilt  o f  s to n e  o r  w e l l-b u r n t  
b r ic k ,  s e t  in  h y d r a u l ic  m o r ta r  a n d  l in e d  w ith  p o r t la n d  o r  
o th e r  s u ita b le  c e m e n t ;  th e y  s h o u ld  b e  d a r k , b u t  A vell-ven ti- 
la te d , d e e p  r a th e r  th a n  w id e  a n d  c a p a c io u s  in  p r o p o r t io n  
t o  th e  m a x im u m  r a in fa ll .  T h e r e  s h o u ld  b e  n o  p o s s ib i l i t y  
o f  p o l lu t io n  b y  p e r c o la t io n  f r o m  d r a in , s e w e r  o r  c e s s -p o o l .
T h e  r a in  s h o u ld  n o t  e n te r  d ir e c t ly  f r o m  th e  r o o f ,  b u t  
s h o u ld  b e  r e c e iv e d  in  a  s h a llo w , c a r e fu l ly  l in e d  w e l l ,  h a v in g  
t w o  o r  th re e  f e e t  o f  sa n d  a n d  g r a v e l  t h r o u g h  w h ic h  th e  
w a te r  p a sse s  o n  its  w a y  t o  th e  r e s e r v o i r ; a n d  a  s e c o n d  
f ilt ra t io n  b y  a s c e n t  m a y  b e n e f ic ia l ly  b e  in t e r p o s e d  b e fo r e  
th e  la t te r  is  r e a c h e d . T h e  f i l t e r in g -w e ll  s h o u ld  b e  c o v e i ’e d  
i n ; a n d  th e  f ilte r s  r e n e w e d  b e fo r e  th e  s e t t in g  in  o f  e a c h  
r a in y  sea son . F in a lly ,  w h e n e  v e r  a  r e s e r v o ir  b e c o m e s  e m p ty , 
i t  s h o u ld  b e  t h o r o u g h ly  c le a n s e d .

Cisterns a re  u s e d  w ith  g r e a t  a d v a n t a g e  f o r  s t o r in g  
s m a lle r  q u a n t it ie s  o f  w a te r  f o r  d o m e s t ic  u se . T h e s e  a re  
m a d e  o f  s to u e , b r ic k  f a c e d  w ith  c e m e n t , s la te , w o o d  l iu e d  
w ith  g la s s , t ile s , le a d , z in c  o r  ir o u . S la te  is  v e r y  g o o d ; le a d  

is  d a n g e r o u s  u n d e r  a ll c i r c u m s t a n c e s ; z in c  f r e q u e n t ly  so  o n  
a c c o u n t  o f  th e  le a d  it  c o n ta in s . C is te rn s  s h o u ld  b e  e m p t ie d  
p e r io d ic a l ly  a n d  c a r e fu l ly  c l e a n s e d ; t h e y  s h o u ld  b e  c o v e r e d  
in , a n d  th e  p ip e  w h ic h  c o n v e y s  a w a y  o v e r f lo w in g  w a te r  
f r o m  th e m  s h o u ld  n e v e r  p a s s  in to  a  s e w e r  o r  c lo s e d  d r a in  
( le s t  o f fe n s iv e  g a s e s  s h o u ld  a s c e n d  a n d  b e  a b s o r b e d  b y  th e  
w a t e r ) ; b u t  it  s h o u ld  t e r m in a te  e ith e r  in  a n  o p e n  s u r fa c e  
d r a in  o r  a t s o m e  d is ta n c e  a b o v e  th e  o p e n in g  o f  a  c o v e r e d  
p a s s a g e . A s  t o  th e  sufficiency a n d  strength o f  a  t a n k  o r  
o th e r  r e s e r v o ir ,  it s  c a p a c i t y  in  c u b ic  fe e t ,  m u lt ip l ie d  b y  
6 '2 3 , g iv e s  its  c o n te n ts  in  g a l l o n s ; a n d  th e  w e ig h t  o f  a  c u b ic  
f o o t  o f  w a te r , a n d , t h e r e fo r e ,  its  p r e s s u r e  o n  a  s q u a r e  f o o t  
o f  s u r fa c e , m a y  b p  ta k e n  as 6 2  lb s .
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W lie u  w e l ls  a r e  u s e d , a s  is  s o  c o m m o n ly  th e  c a s e  in  I n d ia ,  
g r e a t  c a r e  s h o u ld  b e  e x e r c is e d  t o  p r e s e r v e  t h e  w a t e r  f r o m  
c o n ta m in a t io n . T h a t  p o r t io n  o f  t h e  r a in  w h ic h  s in k s  iu to  
th e  g r o u n d  p e r c o la t e s  in t o  w e l ls ,  d i s s o lv in g  t h e  s o lu b le  
m a t te r s  w it h  w h ic h  i t  .m e e ts  in  i t s  c o u r s e ,  a id e d ,  a s  w e  
s h a ll  s e e , b y  c a r b o n ic  a c id  d e r iv e d  f r o m  t h e  s o il .  T h e  
s p a c e  th u s  d r a in e d  b y  a n y  w e l l ,  a u d  c o n s e q u e n t ly  th e  s u p p ly  
o f  im p u r i t ie s  o n  w h ic h  i t  d r a w s , v a r ie s  w i t h  it s  d e p t h  a n d  
th e  n a tu r e  o f  th e  s o i l .  T h u s  i f  th e  s o i l  is  v e r y  lo o s e  a  w e l l  
o f  8 0  t o  1 0 0  f e e t  in  d e p t h  m a y  d r a in  a  c o n e  w h o s e  a p e x  
is  a t  t h e  b o t t o m  o f  t h e  w e l l ,  a n d  w h o s e  b a s e  is  a c i r c le  o f  
5 0  f e e t  r a d iu s . A  w e l l  m a y  b e  c o n s id e r e d  s e c u r e  f r o m  
p o l lu t io n  s i tu a te d  e x t e r n a l  t o  a  c o n e  o f  h a l f  a  m ile  r a d iu s , 
w h a t e v e r  b e  its  d e p t h  o r  th e  lo o s e n e s s  o f  its  s o i l ; b u t  i t  is  
n o t  p o s s ib le  t o  la y  d o w n  p r e c i s e  r u le s  o n  th is  p o in t .  S e a ­
w a t e r  w i l l  p e n e t r a t e  t h r o u g h  c o n s id e r a b le  d is t a n c e s  u n le s s  
im p e r m e a b le  c l a y  o r  r o c k  p r o t e c t  t h e  w e l l .  C e s s -p o o ls ,  
s e w e r s ,  p o o ls  o f  s t a g n a n t  w a t e r  m a y  c o n t a m in a t e  w e l ls  
w i t h  o r g a n ic  m a t te r s  in  s o lu t io n  a n d  e v e n  in  s u s p e n s io n , i f  
s i t u a t e d  w i t h in  th e  d r a in a g e - c o n e .  S o  a ls o  e x c r e m e n t it io u s  
a n d  o t h e r  r e fu s e  s u b s t a n c e s  l y i n g  o n  th e  s u r fa c e  o f  th e  
g r o u n d  w i l l  c o n t r ib u t e  o r g a n ic  im p u r i t ie s  t o  th e  s o i l  a u d  
t h e n c e  t o  t h e  w e l l  w a te r . I t  is  t r u e  th a t  t h e  s o i l  a t  f ir s t  
a c t s  p o w e r f u l ly  a s  a  f i lt e r ,  in t e r c e p t in g  m o s t  o f  th e  s u s ­
p e n d e d  im p u r it ie s  a n d  t h o s e  m o s t  l ik e ly  t o  b e  in ju r io u s  t o  
h e a lth  ; b u t  t h e  p u r i f y in g  e f f e c t  n e c e s s a r i ly  d im in is h e s  in  
t im e , a n d  m a y  e v e n  b e  r e v e r s e d  w h e n  t h e  s o i l  b e c o m e s  
s a t u r a t e d  w it h  f i l t h  c a r r ie d  in  f r o m  t h e  s u r fa c e  b y  p e r c o l a t ­
i n g  w a t e r .  B e s id e s  t h e  im p u r it ie s  t o  w h i c h  th e  w a t e r  o f  
w e l ls  is  l ia b le ,  d e r iv e d  f r o m  th e  s o i l  in  w h ic h  t h e y  a r e  
s u n k , t h e y  m a y  r e c e iv e  f o r e i g n  s u b s t a n c e s  d i r e c t ly  f r o m  
t h e ir  m o u th s . S u r fa c e  f lo o d s  m a y  w a s h  in t o  th e m  e v e r y  
k in d  o f  im p u r i t y ,  o r g a n ic  a n d  i n o r g a n i c ; a n im a ls  m a y  f a l l  
i n ;  p e r s o n s  s u f fe r in g  f r o m  p a in fu l  d is e a s e s  n o t  u n fr e q u e n t ly  
c h o o s e  t h r o w in g  t h e m s e lv e s  in t o  a  w e l l  a s  a  c o n v e n ie n t  
m o d e  o f  s u i c i d e ; th e  w in d  w i l l  bloAv in  d u s t ,  le a v e s ,  e t c . ; 
f o u l  v e s s e ls  w i l l  b e  u s e d  f o r  d r a w in g  w a t e r ; d i r t y  p e o p le  
m a y  w a s h  t h e m s e lv e s  a t  t h e  e d g e .
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P L A T E  I I I .

WATEE SUPPLY, FILTEATION, Etc.

Figure 1. Deep Well shown (a) in elevation and (5) in section. The water 
is here derived from the •permeable strata of sand and gravel 
enclosed between the two (practically) impermeable strata 
of clay. The masonry of the well is impermeable as far as the 
bottom of the upper stratum of clay, open-jointed through the 
two following strata, to allow of the passage of the water, 
whilst the bottom of the well is made of solid concrete bedded 
in the lower stratum of clay.

Figure 2. Diagrammatic section through a Valley, showingthe Arrangement 
of the Strata, and illustrating how a Well is ‘ Shallow ’ ,
‘ Deep, ’ or 1 Artesian ’ according to circumstances.

Figure 3. Section through a * Filtration Reservoir, ’ whero the water is 
filtered downwards through layers of sand and gravel (after 
Clark). A. Water to bo filtered ; B. 21" layer of coarse Bilici- 
ous sand ; C. 6" layer of coarse sand or of fine gravel the size 
of peas or dbAl; D. G" layer of coarser gravel the size of small 
limes ; E. 12" layer of. rubble stones the size of oranges and 
small cocoanuts. Underneath the lowest layer are open- 
jointed drains connected with the pipe (shown in section) 
which leads the filtered water to the pure-water reservoir.
The impurities in the water are nearly all retained by the first 
two or three inches of the sand, and a thin slimy pellicle is 
formed on the surface which offers a most effective barrier to 
micro-organisms, etc. (Koch).

Figures 4 & 5. To illustrate the ‘ Interception’ System of Water Supply by 
a process of Natural Filtration. In both cases the river 
from which the supply is to be taken is seen in section, as 
also the strata of the soil in which the bed of the river is 
formed. A channel of the requisite length is dug at a certain 
distance from the river and parallel with it. In this is laid 
either a large aqueduct with one of its sides open-jointed 
(tig. 4, s) or else a series of small open-jointed pipes (fig. o).
Into these the water from the river flows through the natural 
filter made by tlio strata of sand and gravel between beds of 
clay, and finally runs into one or more wells, from which it is 
pumped up for use. After tlio work of laying the aqueduct, 
etc., is finished the channel is carefully filled up, as Bhewn in 
fig, 5, to prevent the water from contamination.
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W e lls  su n k  in  g r a n ite , m e ta m o r p h ic  r o c k  o r  b a s a lt  g e n e ­
r a l ly  y ie ld  p u r e  w a t e r ; in  m o s t  ca se s , h o w e v e r , sa n d , g r a v e l  
o r  a llu v iu m  is th e  m a te r ia l t h r o u g h  w h ic h  th e  w a te r  p e r c o ­
la te s  ; th e  la s t  o f  w in c h  is th e  le a s t  d e s ir a b le . C h o ic e  o f  so il 
in  w h ich  to  d ig - a  w e ll is  r a r e ly  a f fo r d e d , a n d , in  g e n e r a l,  
it  is  o n ly  p o s s ib le  to  p r e s e r v e  w e lls  a lr e a d y  e x is t in g  f r o m  
a v o id a b le  p o l lu t io n  a n d  t o  s e le c t  f o r  u se  th o s e  w h ic h  a re  
f r e e  f r o m  o b v io u s  e x te r n a l  s o u r c e s  o f  im p u r ity . T h u s  th e  
n e ig h b o u r h o o d  o f  b u r ia l -g r o u n d s ,  c e s s -p o o ls ,  s e w e r s  o r  i l l -  
c o n s t r u c te d  s u r fa c e -d r a in s , n u lla h s  ( in v a r ia b ly  u s e d  as 
la t r in e s ) ,  ta n n e r ie s  a n d  s la u g h te r -h o u s e s , u n c le a n  d w e l l in g s ,  
s ta g n a n t  s u r fa c e  p o o ls  o r  ta n k s  in  w h ic h  h u m a n  b e in g s  o r  
a n im a ls  h a b itu a lly  b a th e  o r  c lo th e s  a re  w a s h e d , f ie ld s  w h ic h  
a re  f r e e ly  m a n u r e d , s h o u ld  b e  a v o id e d  in  c h o o s in g  a  w e ll 
f o r  d o m e s t ic  u se . T h e  s u r fa c e  a r o u n d , w ith in  th e  d r a in a g e  
area,, s h o u ld  b e  k e p t  f r e e  f r o m  a n im a l a n d  v e g e t a b le  r e fu s e ,  
a n d  s h o u ld  b e  c a r e fu l ly  d r a in e d , s o  as  t o  a f fo r d  n o  l o d g ­
m e n t  to  w a te r . .1 h e  m o u th  o f  th e  w e ll  s h o u ld  b e  p r o t e c t e d  
b y  a  p a r a p e t ,  a n d  a n  im p e r m e a b le  p la t fo r m  s lo p in g  f r o m  
its  b a s e  a n d  p r o v id e d  w ith  a  d r a in , s o  th a t  s p il le d  w a te r  
m a y  n o t  r e t u r n  t o  th e  w e ll.  S h o u ld  c a t t le  b e  u s e d  f o r  
d r a w in g  th e  w a te r , th e  p a th  in  w h ic h  t h e y  t r a v e l  m u st  b e  
d r a in e d  a n d  k e p t  c le a n . T h e  w e l l  s h o u ld  b e  c o v e r e d  w ith  
a  s h e d  as lo w  as is  c o m p a t ib le  w ith  c o n v e n ie n c e  m  d r a w iu g  
w a te r , a n d  th e  a p e r tu r e  s h o u ld  b e  r e s t r ic t e d  b y  th e  sa m e  
l im i t ;  in d e e d , i t  is d e s ir a b le  th a t  w e lls  o f  a v e r a g e  d e p t h  
s h o u ld  b e  c o m p le t e ly  c o v e r e d  in  a n d  t h e ir  w a te r  d r a w n  b y  
a p u m p . \\ h en  a  b u c k e t  is  u s e d , w o o d  o r  g a lv a n iz e d  ir o n  
is  p r e fe r a b le  t o  l e a t h e r ;  a n d  n o  p r iv a te  v e s s e l  s h o u ld  b e  
e m p lo y e d , b e c a u s e  th e r e  c a n  b e  n o  s e c u r it y  f o r  its  fr e e d o m  
fr o m  d ir t , a n d  it  is p r o b a b le  t h a t  c h o le r a  a n d  o t h e r  
d ise a s e s  a re  th u s  d is s e m in a te d . T h e  v e s s e l  f o r  g e n e r a l  u se  
s h o u ld  b e  e x a m in e d  f r e q u e n t ly ,  a n d  c le a n e d  w h e n  n e c e s ­
sa ry . L a s t ly ,  a  w e l l  w h ic h  h a s  b e e n  lo n g  d is u s e d  s h o u ld ,  
i f  r e q u ir e d  f o r  u se , b e  e m p t ie d , c le a n e d , a l lo w e d  t o  r e fill , 
a n d  th e  f r e s h  w a te r  le f t  l o n g  e n o u g h  to  d e p o s i t  s u s p e n d e d  
m a tte rs .
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DISTRIBUTION OR WATER.

R e s e r v o ir s  a r e  p la c e d  i f  p o s s ib le  a t  a  h ig h e r  le v e l  t h a n  
t l ie  t o w n  s o  th a t  th e  w a t e r  h a s  s u ff ic ie n t  ‘ h e a d ’ t o  a l lo w  
o f  i t s  f lo w in g  a lo n g  th e  d is t r ib u t in g  c h a n n e l ,  b u t  in  s o m e  
c a s e s , e.g., w h e r e  th e  s u p p ly  is  f r o m  a  r iv e r  c l o s e  t o  th e  
t o w n ,  i t  is  n e c e s s a r y  t o  e r e c t  a  p u m p in g  s t a t io u  b y  w h ic h  
t h e  w a t e r  is  r a is e d  a r t i f ic ia l ly  t o  t h e  n e c e s s a r y  h e i g h t . *  
F r o m  t h e  r e s e r v o ir s  th e  w a t e r  p a s s e s  o u t , a f t e r  s e c o n d ­
a r y  f i l t r a t io n  in t o  a  s m a lle r  r e s e r v o ir  i f  n e c e s s a r y ,  b y  

m e a n s  o f  a  c u r v e d  p ip e  w h ic h  o p e n s  a t  t h e  m id d le  d e p t h  
o f  th e  r e s e r v o ir  s o  a s  t o  a v o id  b o t h  s e d im e n t  a n d  f lo a t in g  
m a tte r . F r o m  t h is  p ip e  i t  e n te r s  th e  aqueduct w h ic h  
m a y  b e  a n  o p e n  c h a n n e l t  b u t  is p r e f e r a b ly  a  c l o s e d  ir o n  
p ip e . S o m e  o f  t h e s e  a q u e d u c t s  a r e  o f  im m e n s e  le n g t h ,  
e.g., t h a t  o f  t h e  G la s g o w  w a t e r -s u p p ly  f r o m  L o c k  K a t r in e  
w h ic h  is  m o r e  th a n  2 5  m ile s  l o n g  a n d  c o s t  £ 4 6 8 ,0 0 0 .  I n  
s o m e  c a s e s  s u p p le m e n t a r y  s e r v i c e  r e s e r v o ir s  a r e  p la c e d  a t 
th e  h ig h e r  p a r t s  o f  th e  t o w n  t o  f a c i l i t a t e  a n d  r e g u la t e  th e  
d is t r ib u t io n  o f  w a t e r  b u t  m o r e  f r e q u e n t ly  t h e  a q u e d u c t  
le a d s  d ir e c t ly  t o  th e  s m a lle r  p ip e s  w h i c h  ru n  a lo n g  t h e  s t r e e t s  
a n d  a r e  k n o w n  a s  th e  distributing conduits a n d  m ains. I f  
t h e r e  is  a  w e t  s y s te m  o f  s e w e r a g e  in  th e  t o w n  i t  is  im p o r t a n t  
t o  l a y  t h e  w a t e r  m a in s  a s  fa r  a s  p o s s ib le  f r o m  th e  s e w e r -  
p ip e s  f o r  f e a r  o f  l e a k a g e  a n d  c o n t a m in a t io n .  F r o m  th e  
m a in s  t h e  s m a lle r  service pipes  c a n y  t h e  w a t e r  to  th e  h o u s e s  
w h e r e  th e  house pipes c o n v e y  th e  w a te r , i f  t h e  p r e s s u r e  is  
s u ff ic ie n t , a l l  o v e r  t h e  h o u s e .  A s  r e g a r d s  m a t e r ia l ,  a ll th e  
p ip e s  w it h  t h e  e x c e p t i o n  o f  th e  h o u s e  p ip e s  a r e  m a d e  o f  i r o n  
a s  a  r u le  a n d  a r e  f r e q u e n t ly  c o a t e d  in t e r n a l ly  w it h  b i t u m in ­
o u s  o r  o t h e r  s u b s t a n c e s  t o  p r e v e n t  c o n t a m in a t io n  o f  t h e  
w a te r . T h e  h o u s e  p ip e s  a re  u s u a l ly  m a d e  o f  l e a d  o n  a c c o u n t  
o f  t h e  n u m e r o u s  tu r n s  n e c e s s a r y  in  l e a d i n g  th e  w a t e r  
t h r o u g h  th e  h o u s e ,  b u t ,  h o w e v e r  c o n v e n ie n t  in  p r a c t i c e ,  it  
c a n n o t  b e  d e e m e d  a  s u i t a b le  m a t e r ia l  f r o m  h y g i e n i c  p o in t  

o f  v ie w .

*This can be most conveniently done in places where the Shone system 
of wet Hewerage is in use, by means of compressed air, ns at Rangoon, 

f  As in Madras v. Appendix. Water supply of Madras.
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In  th e  e a r ly  clays o f  im p r o v e d  w a te r  s u p p ly  in  E n g la n d  
th e  w a te r  w a s  d e l iv e r e d  on  w h a t  is  k n o w n  as th e  I n ter ­
m ittent S ystem  w h ic h  is  s t i l l  c o n t in u e d  in  a  f e w  to w n s  
b u t  is  r a p id ly  fa l l in g  in to  d is u s e .*  U n d e r  th is  sy s te m  
w a te r  is  d e l iv e r e d  o n ly  a t  c e r ta in  t im e s , g e n e r a l ly  in  th e  
m o r n in g  a n d  e v e n in g  a n d  f o r  .an h o u r  o r  tw o  o n ly , th e  
s u p p ly  b e in g  th e n  c u t  o f f  in  o r d e r  to  s a v e  w a s te . E a c h  
h o u s e  m u st h a v e  o n e  o r  m o r e  c is te r n s  in  w h ic h  to  s t o r e  a  
s u p p ly  o f  w a te r  f o r  u se  u n til  s u c h  t im e  as it  is  t u r n e d  o n  
a g a in  a t  th e  w a te r -w o r k s . T h e  p r in c ip le  d is a d v a n ta g e s  o f  
th is  s y s te m  a re  as  fo l lo w s  : (1 ) T h e  p r e s e n c e  o f  c is te rn s  in  
a  h o u s e  : th e y  a re  a lm o s t  c e r ta in  to  b e c o m e  fo u l .  (2 ) T h e  
w a te r  is s ta g n a n t  a n d  a b s o r b s  im p u r it ie s , e.gr., S e w e r  g a s . (3) 
T h e  s u p p ly  p ip e s  a re  l e f t  e m p ty  a n d  a re  th u s  l ia b le  t o  d r a w  
in  im p u r it ie s , l iq u id  o r  g a s e o u s , b y  s u c t io n . (4 ) T h e  p ip e s  
a re  e x p o s e d  a lt e r n a te ly  to  th e  a c t io n  o f  a ir  a n d  w a te r  a n d  
a re  th u s  m o re  l ik e ly  to  b e c o m e  c o r r o d e d  a n d  th e  w a te r  
r e n d e r e d  im p u r e  b y  m e ta ll ic  im p u r it ie s , s u ch  as le a d . (5) 
I n  th e  e v e n t  o f  a  tire  o c c u r r in g  in  th e  n e ig h b o u r h o o d  th e re  
m a y  b e  n o  w a te r  a t h a n d  to  q u e n c h  it . " ( 6 )  -T h e  n o is e  o f  
th e  w a te r  r u s h in g  in to  th e  c is te r n s  tw ic e  a  d a y  is  o f t e n  
d is t r e s s in g  to  in v a lid s , p a r t ic u la r ly  in  sm a ll h o u s e s . I f  
c is te r n s  m u st b e  u se d , th e y  s h o u ld  b e  o f  s u ita b le  m a t e r ia l , t  
c o v e r e d  b u t  v e n t ila te d , s itu a te d  in  a c o n v e n ie n t  p la c e  f o r  
in s p e c t io n , e.g., th e  r o o f  o f  th e  h o u s e , a n d  w h e n  th e  w e t  
s y s te m  o f  s e w e r a g e  p r e v a ils  a  sm a ll a n d  e n t ir e ly  s e p a r a te  
c is te r n  f o r  f lu s h in g  th e  w a t e r  c lo s e t s  m u s t  b e  p r o v id e d .  
T h e y  s h o u ld  b e  f r e q u e n t ly  in s p e c t e d  a n d  c le a n e d . U n d e r  
th e  Constant S ervice  S ystem , w h ic h  h a s  a lm o s t  e n t ir e ly  
r e p la c e d  th e  In te r m it te n t , th e s e  e v i ls  a r e  r e d u c e d  to  a  
m in im u m . H e r e  th e  s u p p ly  p ip e s  a r e  c o n s ta n t ly  k e p t  
fu l l  u n d e r  c o n s id e r a b le  p r e s s u r e , so  th a t  w a t e r  c a n  b e  
o b t a in e d  a t a n y  t im e  a n d  in  a n y  a m o u n t, b y  s im p ly  t u r n in g

* Not necessarily in (lie East. In Calcutta there is an 
water-supply, during 11 hours daily, of over 41 gallons per head (u 
appendix). IV lien an unlimited supply of clean water is furnished to an 

.!'opu!afc,°">. bl,ey ai'a very apt to go to the opposite extreme
• T U the!1 lisna from the common use of a filthy pool to recklessindividual waste of good water. icckiess

t  v. under Storage of Water.
8a
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a ta p . I n  o r d e i ’ t o  p r e v e n t  l e a k a g e  t l ie  f i t t in g s  m u s t  b e  
v e r y  g o o d ,  a n d  m e te r s  o r  g a n g e s  m u s t  b e  p la c e d  o n  th e  
p ip e s  a t  in t e r v a ls  s o  t l ia t  w a s te  o f  w a t e r  in  a n y  p a r t i c u la r  
in s t a n c e  m a y  b e  d e t e c t e d .  C is te r n s  w it h  a ll  t h e ir  a t t e n d ­
a n t  e v ils  ai’e , o f  c o u r s e ,  u n d e r  th is  s y s te m  u n n e c e s s a r y .

S a v e  in  th e  la r g e s t  t o w n s , th e  d is t r ib u t io n  o f  w a t e r  
t h r o u g h o u t  I n d ia  is  a t  p r e s e n t  a lm o s t  e n t ir e ly  b y  t h e  
D i r e c t  M e t h o d .  O w in g  t o  c a s te  r u le s  a n d  o t h e r  s o c ia l  
c u s to m s  th e  w a t e r  f o r  e a c h  h o u s e h o ld  is  d r a w n  f r o m  a  ta n k , 
w e l l ,  o r  s tr e a m  b y  s o m e  m e m b e r  o f  t h a t  h o u s e h o ld .  I n  th is  
w a y  a  c a r e le s s  o r  ig n o r a n t  p e r s o n  m a y  e n d a n g e r  t h e  l iv e s  
o f  m a n y  o t h e r s  b y  th e  u s e  o f  a  d i r t y  u te n s il .  T h e  p o s s i ­
b i l i t y  o f  s u c h  a n  o c c u r r e n c e  s h o u ld  b e  p r e v e n t e d  as fa r  as 
p o s s ib le .  I n  t im e s  o f  w a t e r - fa m in e ,  d is p u t e s  b e t w e e n  
d i f f e r e n t  c a s te s  as  t o  t h e  e x c lu s iv e  r ig h t  o f  u s e  o f  p a r t i c u ­
la r  w e l ls  a re  f r e q u e n t  a n d  a re  t h e  c a u s e  o f  m u c h  c r u e l t y  
a n d  in ju s t i c e  b e i n g  d o n e  t o  t h e  in fe r i o r  c a s t e . O n  t h e  l in e  
o f  m a r c h  a n d  in  a c t io n  th e  s e r v ic e s  o f  t h e p ah d li a n d  bhisti 
w il l  a lw a y s  b e  r e q u ir e d  a n d  t h e y  c a n n o t  y e t  b e  d is p e n s e d  
w it h  in  m u fa s i l  h o s p ita ls  a n d  b a r r a c k s .  T h e ir  w a t e r -s k in s  
r e q u ir e  f r e q u e n t  a n d  c a r e fu l  in s p e c t io n .*

The Q uantity o f W ater Requ ired .— T h e  q u a n t it y  o f  w a t e r  
n e c e s s a r y  f o r  h e a lt h ,  d i r e c t ly  o r  in d i r e c t ly ,  is  n e x t  to  b e  
c o n s id e r e d  a n d  a ls o  t h e  v a r io u s  p u r p o s e s  f o r  w h ic h  it  is  r e ­

q u ir e d .  T h e  g o ld e n  r u le  o f  c o u r s e  is t o  s u p p ly  a  p r a c t i c a l ly  
u n l im it e d  a m o u n t  o f  p u r e  w a t e r  w h a t e v e r  b e  t h e  u s e  it  is  
t o  b e  p u t  t o .  B u t  th is  is  n o t  a lw a y s  p o s s ib le ,  h e n c e  th e  

n e c e s s i t y  f o r  c o n s id e r in g  t h e  m in im u m  c o m p a t ib le  w ith  
h e a l t h .  A c c u r a t e  e x p e r im e n t s  in  I n d ia  o n  th is  m a t t e r ,  a s  
o n  n e a r ly  e v e r y  o t h e r  m a tte r  c o n n e c t e d  w it h  th e  d e t a i ls  o f  
h y g i e n e ,  a p p e a r  t o  b e  w a n t in g .  T h e  m a n n e r  in  w h ic h  th e  
s u p p ly  is  o b t a in e d  h a s  a  g r e a t  e f f e c t  u p o n  th e  q u a n t it y  u s e d .
I f  w a t e r  h a s  to  b e  d r a w n  f r o m  d e e p  w e l ls  o r  e v e n  p u m p e d  
u p  b y  m e m b e r s ' o f  t h e  h o u s e h o ld ,  m u c h  le ss  w i l l  b e  c o n ­
s id e r e d  n e c e s s a r y  f o r  h e a l t h  a n d  c o m fo r t .  I f  th e  s u p p ly  is 
c o n s t a n t  a n d  r e q u ir e s  o n ly  t h e  t u r n in g  o f  a  ta p , t h e r e  w ill b e

* V. Impurities of water.
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m o re  o r  less  w a s te , a n d  t lie  q u a n t ity  c o n s u m e d  w ill  e x c e e d  
th e  q u a n t ity  r e a lly  r e q u ir e d . E x c e p t  o n  b o a r d s h ip  it  r a r e ly  
h a p p e n s  th a t  a n  a tte m p t  is  m a d e  to  d is t r ib u te  to  e a c h  in d i ­
v id u a l o r  t o  e a c h  fa m ily  th e  th e o r e t ic a l  ra t io n , b u t  i t  is  
f r e q u e n t ly  c a lc u la te d  p e r  h e a d  f o r  th e  p o p u la t io n  o f  a  to w n  
b y  d iv id in g  th e  to ta l  a m o u n t  a v a ila b le  o r  s u p p lie d , b y  th e  
to ta l p o p u la t io n  o f  th e  to w n . T h e  f o l lo w in g  ta b le  g iv e s  
a  fa ir  id e a  o f  th e  a v e r a g e  q u a n t ity  r e q u ir e d  p e r  h e a d  iu  an  
E n g lis h  m a n u fa c tu r in g  to w n  a n d  th e  v a r io u s  p u r p o s e s  f o r  
w h ic h  it  is  n e e d e d .

A . Domestic Use : Gallons per
1. D r in k in g  (b e s id e s  w h ic h  30.-50  o z s . is  head daiIy'

ta k e n  in  b r e a d , m e a t , e t c .)  * . . .  0 '3 3
2 . C o o k in g  . . .  . . .  . . .  0 7 5

3 . A b lu t io n ,  in c lu d in g  b a th  (2b g a lls .)  . . .  5  0 0
4 . S h a r e  o f  u te n s il  a n d  h o u s e -w a s h in g . . .  3 0 0
5 . S h a r e  o f  c lo t h e s -w a s h in g  . . .  . . .  3-00
6. W a t e r - c lo s e t s  . . .  . . .  . . .  q-q q

7. G e n e r a l b a th  (w e e k ly  a b o u t  3 0  g a l ls . )  4 -0 0
8 . U n a v o id a b le  w a s te  . . .  . . .  . . .  g.QQ

_  2 5 -0 8
B . Town and Trade purposes :

9. W a s h in g  s tr e e ts , e t c . ,  e x t in g u is h in g
fires , s u p p ly in g  fo u n ta in s  a n d  d r in k ­
in g  t r o u g h s , e t c . ,  a l lo w a n c e  f o r  t r a d e  
a n d  f o r  a n im a ls  . . .  . . .  5.90

10. A l lo w a n c e  f o r  e x c e p t io n a l  m a n u fa c tu r e s . 5 '0 0

10-00

* * T o t a l . . .  3 5 -0 8

I n  I n d ia  m o r e  w ill  b e  r e q u ir e d  f o r  m o s t  p u r p o s e s , p a r t i*  
c u la r ly  b a t h in g ,  b u t  n o n e  d ir e c t ly  u n d e r  th e  ite m s  5 a n d  6 , 
a n d  v e r y  l i t t le  u n d e r  10 , s a v e  in  s p e c ia l  ca s e s .

T h e  w a te r  r e q u ir e d  f o r  f o o d  is  p a r t ly  d r u n k  a n d  p a r t ly  
s u e d  fo r  c o o k iu g .  U n d e r  o r d in a r y  c ir c u m s ta n c e s  o f  t e m -
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p e r a tu r e  a n d  e x e r t io n  0 -4  g a llo n  w ill  b e  su ffic ie n t  fo r  
th e  fo r m e r  p u r p o s e  f o r  a  m a n  in  2 4  h o u rs . M o r e  w ill  b e  
r e q u ir e d  i f  th e  h e a t  is  g r e a t ,  o r  th e  e x e r t io n  u n d e r g o n e  
s e v e r e . A s  w o m e n  a n d  c h i ld r e n  d r in k  a b s o lu te ly  le s s  th a n  
m en , th is  a l lo w a n c e  "will b e  su ffic ie n t  w h e n  s u p p lie d  f o r  
e a c h  o f  t lie  r e s id e n ts  o f  a  b a r r a c k , ja i l  o r  to w n , o r  th e  m e m ­
b e r s  o f  a h o u s e h o ld  o f  a v e r a g e  c o m p o s it io n . F o r  c o o k iu g  
O b 'g a l l o n  w ill  g e n e r a lly  b e  a  s u ffic ie n t  a llo w a n ce , m a k in g  
th e  to ta l  f o r  f o o d  o n e  g a llo n  d a ily  f o r  e a c h  in d iv id u a l , a n d  
th is  is  th e  q u a n t ity  fo u n d  n e c e s s a ry  o n  b o a r d s h ip  in  th e  
t r o p ic a l  sea s . A s  a  g e n e r a l  r u le ,  th e  w a te r  s u p p lie d  fo r  
th e  tw o  f o o d  p u r p o s e s  w ill  b e  th e  sa m e , b u t  a  d i f fe r e n c e  
m a y  so m e tim e s  b e  c o m p u ls o r y . I n  th is  ca se  i t  is  t o  b e  
r e m e m b e r e d  th a t  sa lin e  w a te rs  u n fit  to  d r in k  m a y  b e  f r e e ly  
u s e d  f o r  c o o k i n g ; a n d , o n  th e  o th e r  h a n d , th a t  w a te r  o f  
c o n s id e r a b le  te m p o r a r y  h a rd n e s s  m a y  b e  p a la ta b le  a n d  
w h o le s o m e  to  d r in k  b u t  u n su ite d  t o  c u l in a r y  u se .

$
W a s h in g  o f  p e r s o n s  a n d  c a t t le , c lo t h in g ,  h o u se s , fu r n i ­

tu re  a n d  u te n s ils  is  o f  v e r y  g r e a t  im p o r ta n c e  to  h e a lth , 
a n d  a m p le  p r o v is io n  s h o u ld  b e  m a d e  f o r  it . F o r  b a t h in g  
th e  q u a n t ity  n e e d e d  v a r ie s  c o n s id e r a b ly , a  b a th -tu b  r e q u ir ­
in g  a t  le a s t  3 0  g a llo n s  f o r  c o m fo r t  a n d  o ft e n  c o n t a in in g  
m o r e  th a n  50 , w h ile  12 g a llo n s  p o u r e d  o v e r  th e  b o d y  f r o m  
c h a t t ie s  a ffo r d s  a  b a t h  c o n s id e r e d  a m p ly  su ffic ie n t  b y  m a n y  
p e rs o n s , a n d  fo u r  g a llo n s  a re  e n o u g h  f o r  a  s p o n g e -b a t h .
A  p lu n g e -b a t h  m e a s u r in g  2 0  fe e t  b y  12  b y  5 h o ld s  7 ,5 0 0  
g a llo n s  o f  w a te r , a n d  i f  s u p p lie d  c o n t in u o u s ly , so  th a t  it  
i t  s h o u ld  r e c e iv e  in  tw o , o r  e v e n  in  th r e e  d a y s  th a t  a m o u n t  
o f  f r e s h  w a te r  (e n te r in g  a b o v e  a t  o n e  e n d  a n d  is s u in g  
b e lo w  a t  th e  o t h e r ) ,  w i l l  p r o v id e  a m p le  m e a n s  o f  a b lu t io n  
f o r  a  r e g im e n t , o r  th e  in m a te s  o f  a  la r g e  ja i l .  I n  th is , 
c o u n tr y , w h e r e  a  c o m p le te  b a t h  d a ily  is  h a b itu a lly  ta k e n  
a n d  is  n e c e s s a r y  t o  h e a lth , p r o v is io n  f o r  m in o r  a b lu t io n s  
m a y  b e  c o n s id e r e d  a s  in c lu d e d  in  th e  e s t im a te  f o r  b a th s .
T h e  q u a lity  o f  b a t h -w a t e r  is  c o m p a r a t iv e ly  o f  l i t t le  im p o r t ­
a n c e ;  i t  s h o u ld  b e  water h o w e v e r , a n d  n o t  th e  f i lth y  p u t r e s ­
c e n t  l iq u id  w h ic h  fills  s o  m a n y  o f  th e  ta n k s , sacred or
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o th e r w is e , o f  I n d ia .  I t  s h o u ld  n o t  b e  m u d d y  ; a n d  i f  i t  is  
t o o  sa lt  o r  to o  h a r d  so a p  w i l l  b e  w a s te d .

The customs of the country re lieve us from the necessity 
of provid ing w ater for the w ashing of clothing, for w hich 
dhobies are trusted to make the ir own arrangem ents, such 
arrangem ents being almost in va riab ly  iu sau itary and dis­
gusting in  the highest degree. A s  regards dw ellings, floors 
of earth or plaster w ill not adm it of w ash in g ; and Avails, 
unless finished w ith  polished chunam, are cleaned by SAveep- 
ing  or by a fresh coat of lime-wash. A n  alloAvance of 
tAvo gallons per head w ill be ample for the m aintenance of 
houses, ja ils  or barracks in  a state of proper cleanliness.
F o r  u te n s ils  th r e e  g a l lo n s  w ill  b e  s u ffic ie n t .

I t  is apparent from the foregoing paragraphs that the 
total cpiantity of Avater necessary for a community varies 
Avitliin very wide limits according to circumstances. I t  is 
useless, therefore, to attempt to lay doAvn precisely any 
general rule. The figures given abo\Te afford the means of 
estimating total requirements in any particular case.

Hitherto the Avants of persons in ordinary health have 
been considered. Hospitals require a much more copious 
Avater-supply, in proportion to their number of inmates, 
than other dAvellings. More Avater is drunk, more liquid 
food is consumed, baths are more frequent and more 
abundant, the boiling of clothing and bedding before send­
ing them to be Avashed is often desirable, extreme cleanli­
ness of floors, Avails, cots and utensils of all kinds is essential, 
irrigation and washing of wounds, bruises, etc., consume a 
large amount of water. The supply to a hospital, therefore, 
should, if possible, be unlimited and Avaste is a less evil 
than even trifling deficiency. Should the total supply be 
limited, economy should be practised at the expense of the 
healthy, and the hospital amply provided. If it should be 
necessary to make an estimate for hospital use, 3 0  gallons 
per head Avill not be excessive for drinking, cooking, bathing 
and washing.
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T h e  q u a n t ity  o f  w a te r  w h ic h  s h o u ld  d a ily  p a s s  th r o u g h  
se w e rs , in  o r d e r  t o  m a in ta in  th e ir  c le a n lin e ss , c a n n o t  b e  
f ix e d  : so  m u c h  d e p e n d s  o n  th e ir  fa l l  a n d  sh a p e  a n d  o n  th e  
m a te r ia ls  w h ic h  a re  p e r m it te d  t o  e n te r  th e m . W h e n  so lid  
a n d  l iq u id  e x c r e t a  h a v e  to  b e  r e m o v e d  b y  th e m , a  m in im u m  
o f  25  g a l lo n s  p e r  h e a d  d a i ly  (b e s id e s  ra in ) h a s  b e e n  la id  
d o w n  ; b u t  th is  is  a  ca s e  w ith  w h ic h  w e  a re  n o t  l ik e ly  t o  b e  
c a l le d  u p o n  to  d e a l. A s  a  r u le , o u r  se w e rs  w ill c o n ta in  o n ly  
th e  l iq u id  r e fu s e  o f  th e  c o o k -r o o m s , th e  w a s h in g s  o f  h o u s e s  
a n d  u te n s ils , a n d  th e  w a te r  w h ic h  h a s  b e e n  u se d  f o r  b a t h ­
in g  ; a n d  th e  la s t  w i l l  g e n e r a l ly  b e  su ffic ien t, w ith  o r d in a r i ly  
w e ll  c o n s t r u c te d  s e w e r a g e , t o  d ilu te  a n d  r e m o v e  th e  o th e rs . 
S e w e rs  w ill  r e q u ir e  w a t c h in g  to  e n su re  th e ir  f r e e d o m  fr o m  
o b s tr u c t io n  a n d  f r o m  c o n s e q u e n t  g e n e r a t io n  o f  n o x io u s  o r  
u n p le a s a n t  g a s e s  ; a n d  f lu s h in g  .c o p io u s ly  w ith  w a te r  o f  
a n y  k in d  w i l l  b e  th e  r e m e d y , w h e n  t h e y  b e c o m e  fo u l .  The 
best test of the satisfactory state of sewers is not the quantity 
of liqu id  ivhich they receive, but the quality o f the discharge 
at their out-fall. W h e n  th is  is  s c a n ty , s .em i-so lid  o r  o f fe n ­
s iv e , c a r e fu l  c le a n s in g  fo l lo w e d  b y  fr e e  f lu s h in g  is  in d ic a te d .

P r o v is io n  h a s  t o  b e  m a d e  f o r  c a t t le  a lso , b o t h  f o r  th e ir  
d r in k  a n d  f o r  t h e  p r e p a r a t io n  o f  th e ir  f o o d .  T h e  q u a n t ity  
r e q u ir e d  f o r  th e  fo r m e r  w ill  v a r y ,  as in  th e  ca s e  o f  m en ,

. w ith  te m p e r a tu r e  a n d  w o r k ;  b u t  th e  f o l lo w in g  n u m b e r s  
m a y  b e  ta k e n  as a p p l ic a b le  t o  o r d in a r y  c ir c u m s ta n c e s  in  

th is  c o u n t r y :—

H o r s e .................................................................... 8  g a llo n s .
B u l lo c k  o r  c o w  . . .  . . .  . . .  8 d o .
M u le  . . .  . . .  . . .  . . .  . . .  6  d o .

P o n y  .................... ••• 6 d o .
E le p h a n t  .................................................... 3 0  d o .
C a m e l .................................................................... 12  d o .
S h e e p  . . . '  ••• ••• 1 d o .
P i g  ...........................................................................1 d o .

U n le s s  w a te r  o f  th e  b e s t  q u a lity  is  s c a r c e , it  s h o u ld  b e
s u p p lie d  t o  c a t t le  f o r  t h e ir  d r in k . W h e n  t h e y  a re  f e d  o n
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cnenna w h ic h  r e q u ire s  o n ly  s t e e p in g  in  c o ld  w a te r  f o r  its  
p r e p a r a t io n , o r  w h e n  Jehulti is  u s e d  w ith o u t  b o i l in g ,  a  g a llo n  
o f  w a te r  m a y  b e  a l lo w e d  f o r  f o u r  “  m e a s u re s ”  o f  th e  f o o d ; 
w h e n  b o i l in g  is  c o n s id e r e d  n e c e s s a r y , th e  a l lo w a n c e  s h o u ld  
b e  tw o  g a llo n s . A s  r e g a r d s  th e  q u a lity  o f  th e  w a te r  u se d  
f o r  th is  p u r p o s e , th e  sa m e  r e m a r k s  a p p ly  as in  th e  c a s e  o f  
p r e p a r in g  h u m a n  fo o d .

I f  i t  b e  n e c e s s a r y  t o  m a k e  p r o v is io n  f o r  th e  w a s h in g  
o f  o th e r  a n im a ls  (to  w h o s e  h e a lth  a n d  e f f ic ie n c y  a  c le a n  
sk in  is s c a r c e ly  le ss  e s s e n t ia l  th a n  i t  is  to  t h e ir  o w n e r s 5) 
tw o  g a llo n s  s h o u ld  b e  a l lo w e d  f o r  a  h o r s e , b u l lo c k ,  c o w  o r  
b u ffa lo , a n d  c o r r e s p o n d in g  q u a n t it ie s  f o r  o th e r s  in  p r o p o r ­
t io n  to  th e ir  s iz e .

T h e  e f fe c ts  o f  In s u ff ic ie n t  S u p p ly  o f  w a te r  a re  c lo s e ly  
c o n n e c t e d  w ith  th o s e  o f  im p u r e  s u p p ly , a n d  a ls o  w ith  th o s e  
o f  a  p o l lu t e d  a tm o s p h e r e . A b s o lu t e  p r iv a t io n  o f  w a te r  f o r  
d r in k in g  n e e d  n o t  b e  c o n s id e r e d  h e r e ;  p a r t ia l  p r iv a t io n  is 
p r o d u c t iv e  o f  so  m u ch  in c o n v e n ie n c e  o r  s u f fe r in g  th a t  a n y  
k in d  o f  w a te r  w ill  b e  d r u n k — e v e n  fr o m  th e  fo u le s t  p o o ls

to  s a t is fy  th ir s t . N o t  o n ly , h o w e v e r ,  d o e s  th is  in d ir e c t  
e v il  c o n s e q u e n c e  f o l lo w  fr o m  w a n t  o f  d r in k , b u t  a lso  g r e a t  
m u s c u la r  d e b i l i t y ,  w ith  d is in c l in a t io n  t o  a n d  in c a p a c i t y  
f o r  e x e r t io n . I t  f o l lo w s  th a t  a  c o u s ta n t  s u p p ly  o f  th e  
b e s t  d r in k in g  w a te r  a v a ila b le  is  e s s e n t ia l  to  th e  e f f ic ie n t  
p e r fo r m a n c e  o f  la b o r  o f  e v e r y  k in d , a n d  th a t  f o r  s o ld ie r s  
o n  m a r c h  o r  in  a c t io n , f o r  c o o l ie s  a t  w o r k , o r  f o r  p r is o n e r s  
u n d e r g o in g  r e a l ly  h a r d  la b o r , w a t e r  s h o u ld  a lw a y s  b e  a t 
h a n d  to  c o m p e n s a te  th e  lo s s  b y  lu n g s  a n d  sk in ." U n d e r  
s u ch  c ir c u m s ta n c e s , w a te r  s h o u ld  b e , n o t  m e r e ly  p r o c u r a b le  
b u t  c o n v e n ie n t ly  o b ta in a b le  a t a n y  m o m e n t , so  th a t  th e  
n e e d fu l  s u p p ly  m a y  b e  ta k e n  in sm a ll q u a n t it ie s  f r o m  t im e  
t o  t im e , n o t  in  c o p io u s  d r a u g h t s )a t  o n c e . W h e n  w a te r  f o r  
c o o k in g  is  in su ffic ie n t , th e  p r o c e s s e s  n e c e s s a ry  to  th e  d i g e s ­
t ib i l i t y  o f  f o o d  w ill  b e  u n s a t is fa c t o r i ly  p e r fo r m e d  ; o r  th e  
sa m e  w a te r  u s e d  m o r e  th a n  o n c e  w i l l  b e  m o r e  l ia b le  to  
p u t r e fa c t iv e  c h a n g e s  a n d  c o n s e q u e n t ly  m o r e  l ik e ly  t o  a c t  
in ju r io u s ly  b o t h  t h r o u g h  s to m a c h  a n d  lu n g s  th an , i f  i t  w e re
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■ /  u s e d  o n c e  o n ly  a n d  th en  r e m o v e d . I t  is  u n n e c e s s a r y  t o

d w e l l  u p o n  th e  n e c e s s ity  o f  c le a n lin e s s  t o  h ea lth '. In s u ffi­
c ie n c y  o f  w a te r  f o r  p e r s o n a l a b lu t io n  is  in c o m p a t ib le  w ith  
th e  d u e  a c t io n  o f  th e  sk in  w h ic h , in  h o t  c lim a te s  m o re  
e s p e c ia l ly ,  is o f  v ita l  im p o r ta n c e , a n d  sk in  d ise a s e s  as w e l l  
as a g e n e r a lly  d e p r e s s e d  s ta te  o f  h e a lth  w i l l  in e v it a b ly  
f o l l o w ; w h ile  th e  a tm o s p h e re  is  p o l lu te d  b y  e fflu v ia , in  
g r e a t  p a r t  o r g a n ic ,  fr o m  u n w a s h e d  o r  im p e r fe c t ly  w a sh e d  
c lo th e s , fu r n itu r e  a n d  u te n s ils . P e o p le  ca n  b e  ‘ e d u c a te d  
u p /  as i t  w e r e , t o  th e  u se  o f  su ffic ie n t  w a te r , as  is  w e ll 
seen  in  E n g la n d , s in c e  th e  in t r o d u c t io n  o f  a  s u ita b le  
w a te r  s u p p ly  in  to w n s  a n d  c o u n tr y  d is t r ic t s . L a s t ly ,  i f  th e  
w a te r  s u p p ly  is in su ffic ie n t  f o r  o th e r  p u rp o s e s , it  m u st  b e  
a lt o g e th e r  in a d e q u a te  t o  th e  fr e e  r e m o v a l o f  r e fu s e  b y  th e  
se w e rs . I f  th e s e  a re  in te n d e d  to  c o n v e y  n o t  o n ly  w a te r  
w h ic h  h as b e e n  u s e d  b u t  a lso  e x c r e t a , th e  p r o p a g a t io n  o f  
e n te r ic  fe v e r , c h o le r a  a n d  o th e r  d ise a se s , an d  possibly th e  
o r ig in a t io n  o f  th e  first  a n d  o th e i ’s , w ill  b e  fa v o r e d  b y  th e  
c l o g g in g  o f  th e  se w e rs  a n d  th e  d r y in g  o f  th e ir  c o n te n ts .
In  o r d in a r y  ca se s  th e  a ir  w ill  b e  p o is o n e d  b y  n o x io u s  g a s e s  
a n d  o r g a n ic  e fflu v ia  g e n e r a t e d  in  u n c le a r e d  s e w e rs .

THE COMPOSITION, IMPURITIES' AND CLASSIFICATION 
OF DRINKING WATERS.

I t  is n e ith e r  n e c e s s a r y  n o r  d e s ir a b le  th a t  w a te r  u s e d  f o r  
d r in k in g  o r  o th e r  d o m e s t ic  p u r p o s e s  s h o u ld  b e  a b s o lu te ly  
p u r e . S u c h  w a te r  w o u ld  b e  in s ip id  a n d  p e r h a p s  u u w h o le -  

• so m e . Im p u r ity  to  a  c e r ta in  e x te n t  is p r a c t ic a l ly  in e v ita b le  
a n d  n e ith e r  d is a g r e e a b le  t o  th e  ta s te  n o r  in ju r io u s  t o  th e  
h e a lth . A  g o o d  w a ter  th e n  is  n o t  o n e  w h ic h  is  c h e m ic a l ly  
p u re , b u t  on e  w h ic h  is transparent, colorless, odorless a n d  taste­
less, w h ich  h o ld s  in  so lu t io n  a  sufficient amount o f atmospheric 
a ir, w h ic h  c o n ta in s  no suspended matters a n d  no excess o f 
total solids n o r  o f  a n y  p a r t ic u la r  s u b s ta n c e  d is s o lv e d .*  T h e
— ______________________________________ i .--------------------------- ;-------------------------------------------------------------------- ------------------

* Good water, though tasteless, lias a peculiar quality due to the dissolved 
gases, oxygen, nitrogen and carbonic acid, more especially the last : the 
absence of such gases rendering a water ‘ flat,’ as in the case of distilled 
water. When carbonic acid is present in excess, as in soda-water, the 
water is said to bo ‘ aerated.’
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Im purities in  water a re  e ith e r  S u s p e n d e d  o r  D is s o lv e d  a n d  
m a y  b e  r o u g h ly  c la s s if ie d  th u s  ;—

I u  S u s p e n s io n .
P a r t ic le s  o f  a n im a l, v e g e t a b le  a n d  m in e r a l o r ig in .
M ic r o b e s  a n d  o th e r  l iv in g  o r g a n is m s , v e g e t a b le  

a n d  a n im a l.

I n  S o lu t io n .
G a ses .
M in e r a l  sa lts .
S o lu b le  o r g a n ic  m a tte r  o f  a n im a l a n d  v e g e t a b le  

o r ig in .

S uspended I mpurities a re  I n o r g a n ic  o r  O r g a n ic .  I n o r ­
g a n ic  im p u r it ie s  m a y  c o n s is t  o f  v e r y  f in e ly  d iv id e d  s i l ic a , c la y , 
c h a lk , c h a lk y  m a rl, f e r r ic  o x id e ,  m a g n e s iu m  c a r b o n a t e  o r  
o th e r  m in e ra l s u b s ta n ce s . R iv e r s ,  e s p e c ia l ly  in  t im e  o f  f lo o d ,  
c a r r y  d o w n  v a r ia b le  q u a n tit ie s  o f  s u s p e n d e d  m a tte rs , m o s t ly  
iu o r g a n ic .  T liu s  th e  R h in e  w a te r  c o n ta in s  f r o m  1*73 t o  2 0  
p a r ts  in  1 0 0 ,0 0 0  ; th e  M is s is s ip p i f r o m  58*82 t o  80*32 ; th e  
G a n g e s  fr o m  M a r c h  to  J u n e  21*71 , f r o m  J u n e  t o  O c t o b e r  
194*3, f r o m  O c t o b e r  t o  M a r c h  44*86  ; th e  m e a n  p r o p o r t io n  
o f  s u s p e n d e d  m a tte r  b e in g  86*86 in  1 0 0 ,0 0 0 . T a n k  a n d  
s h a llo w  w e l l  w a te rs  a ls o , e s p e c ia l ly  a ft e r  ra in , a re  t u r b id  
f r o m  th is  c a u s e . S u c h  w a te rs  c o n t a in in g  s u s p e n d e d  m in e r a l 
m a tte rs  in  e x c e s s  m a y  p r o d u c e  d ia rrh o e a , d y s e n t e r y ,  a n d  
e v e n  u lc e r a t io n  o f  th e  in te s t in e , t o  w h ic h  p e r s o n s  n o t  
a c c u s to m e d  to  t h e ir  u se  w ill  b e  m o re  l ia b le .  O r g a n ic  im p u ­
r it ie s  a re  m o re  v a r ie d  a n d  m o r e  im p o r ta n t . T h e  debris o f  
a n im a l a n d  v e g e t a b le  o r g a n is m s ; o v a , s e e d s  a n d  g e r m s  ; 
l iv in g  a n im a lcu le s  a n d  p la n ts  o f  a  lo w  o r d e r ; fm ca l a n d  
o th e r  e x c r e m o n t it io u s  m a tte r s  ; th e  s p e c if ic  p o is o n s  b y  w h ic h  
c h o le r a  a n d  m a n y  o th e r  d is e a s e s  a re  p r o p a g a t e d — a ll  th e se  
m a y  b e  a m o n g s t  th e  im p u r it ie s  s u s p e n d e d  in  w a t e r .  E v e n  
r a in  w a te r  m a y  c o n ta in  so m e  o f  th e se , b u t  a ll o f  th em  m a y  
b e  c a r r ie d  f r o m  th e  s u r fa c e  in to  ta n k s  a n d  r iv e r s  o r  w a s h e d  
iu to  w e lls  b y  f lo o d s  o r  p e r c o la t e  in to  th e m  t h r o u g h  th e  
s o il . M ic r o b e s  o f  a ll  k in d s  a n d  in  a n y  n u m b e r  m a y  b e  
p r e s e n t . T h e  g r e a t  m a jo r it y  o f  th e s e  a re  p r o b a b ly  h a r m -
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l e s s ; m a n y  a re  u n d o u b te d ly  u se fu l as p u r i fy in g  a g e n ts , 
w h ils t  o th e rs  a g a in , as th e  im m e d ia te  ca u se  o f  s p e c if ic  
d isea ses , m a y  w o r k  d e a d ly  m is c h ie f  b y  th e ir  p re s e n ce .

D issolved  I m pu r it ie s  m a y  b e  G a se o u s  o r  S o lid , th e  la tte r  
b e in g  o r g a n ic  o r  in o r g a n ic . T h e  G a se o u s  s u b s ta n ce s  r e q u ir ­
in g  to  b e  n o t ic e d  a re  a ir, carbonic acid, ammonia, sulphu­
retted hydrogen a n d  marsh-gas.

I  h e  p r e s e n c e  o f  A ir  or , t o  s p e a k  m o re  c o r r e c t ly ,  o f  a 
v a r ia b le  m ix tu r e  o f  o x y g e n  a n d  n i t r o g e n , r a r e ly  c o n ­
t a in in g  th e  sa m e  p r o p o r t io n s  as th e  a tm o s p h e re , is  n e c e s ­
sa ry  t o  r e n d e r  w a te r  p a la ta b le  a n d  r e a d ily  d ig e s t ib le ,  
l h e  o x y g e n  is  m o re  r e a d ily  a b s o r b e d  b y  w a te r  th a n  th e  
n it r o g e n  a n d  it  is a lso  e v o lv e d  b y  c e r ta in  w a te r  p la n t s ;  
h e n c e  it  m a y  a m o u n t  tb  as m u c h  as 3 2  p e r  c e n t , o f  th e  
to ta l q u a n t ity  o f  b o th  g a s e s  p re s e n t . N e it h e r  ca u  d o  
a n y  h a rm , w h ile  th e  o x y g e n  is  u s e fu l  b y  c o n v e r t in g  d e ­
c o m p o s in g  a n im a l a n d  v e g e t a b le  su b s ta n ce s  in to  in n o c -  
c u o u s  c o m p o u n d s . W a t e r  is  i*arely d e f ic ie n t  o f  a i r ;  b u t  
w h e n  (as in  d is t i l le d  w a te r ) th e re  is  a  d e f ic ie n c y , it  s h o u ld  b e  
a it i f i c ia l ly  s u p p lie d , e ith e r  b y  f o r c in g  a ir  in to  th e  w a te r  o r  
b y  le t t in g  th e  la t te r  fa l l  in  d iv id e d  s tre a m s , as  t h r o u g h  
h o le s  b o r e d  in  a  ca s k , fr o m  as g r e a t  a  h e ig h t  as p o s s ib le ,  
th r o u g h  a ir . '7 W e  m a y  in fe r  th e  p r e s e n ce  o f  m u c h  o x y g e n  
i f  w e  h a v e  re a s o n  to  b e l ie v e  th a t  c a r b o n ic  a c id  is  p r e s e n t  
in  a b u n d a n c e , u n le ss  in  th e  ca se  w h e n  th e  la t te r  is  fo r m e d  
fr o m  o r g a n ic  m a tte r  a t th e  e x p e n s e  o f  th e  fo r m e r .

Carbonic  A cid g iv e s  a  s p a r k l in g  a p p e a r a u c e  a n d  a  
p le a s a n t  ta s te  to  w a te r , a n d  it c a u  o n ly  b e  in ju r io u s  b y  
e n a b l in g  w a te r  t o  h o ld  in  s o lu t io n  la r g e  q u a n t it ie s  o f  c a r b o ­
n a te s  o f  c a lc iu m , m a g n e s iu m , e t c .  I t  m a y  b e  d e r iv e d  (1 ) 
f r o m  d e c o m p o s it io n  o f  c a r b o u a te s  b y  s u b te r ra n e a n  h e a t , as 
in  t h e  c a s e  o f  c a r b o n a t e d  s p r in g s ; o r  (2 )  b y  a b s o r p t io n  
fr o m  th e  a tm o s p h e r e , o n e  v o lu m e  o f  w a te r  a t 2 0 °-0  being- 
c a p a b le  o f  a b s o r b in g  0 -9 0 1  o f  th is  g a s ;  o r  (8 ) f r o m  th e  so il 
th r o u g h  w h ich  th e  w a te r  p e r c o la te s , th e  a ir  in  w h ic h

* «>. p. 52.



co n ta in s  in  som e  in s ta n ce s  2 5 0  t im e s  th e  n o r m a l p r o p o r t io n  
o f  c a r b o n ic  a c i d ; o r  (4 ) f r o m  th e  s lo w  c o m b in a t io n  o f  th e  
c a r b o n  o f  o r g a n ic  s u b s ta n c e s  in  th e  w a te r  w ith  o x y g e n ,  in  
w h ic h  ca se  i t  r e p r e s e n ts  p u t r e s c ib le  a n d  p o s s ib ly  in ju r io u s  
m a tte r  d e s t r o y e d . I t s  a m o u n t  in  o r d in a r y  w a te r  v a r ie s  
fr o m  3  to  3 0 0  c . c .  p e r  lit r e  o r  p a r ts  p e r  1 0 0 0 . I t  is  k n o w n  
to  b e  p r e s e n t  in  c o n s id e r a b le  q u a n tity  w h e n  b u b b le s  a re  
se e n  o n  th e  in s id e  o f  a  g la s s  v e s s e l  in  w h ic h  w a te r  is  p e r ­
m it te d  to  r e m a in  f o r  som e  h o u r s . P r e s e n t  in  la r g e  a m o u n t  
i t  s o m e tim e s  g iv e s  a n  a c id  r e a c t io n  to  te s t  p a p e r , th e  a c id i t y  
b e in g  r e m o v e d  b y  b o i l in g .  B o i l in g  r e m o v e s  i t  a n d  th e  
g r e a t e r  p a r t  o f  o t h e r  g a s e s  ; l im e  c o m b in e s  w ith  it , th e  
c a r b o n a te  th u s  fo r m e d  a n d  o th e r  c a r b o n a te s  h e ld  in  s o lu ­
t io n  b y  i t  b e in g  p r e c ip ita te d .

F r e e  A mmonia is  d e r iv e d  f r o m  th e  d e c o m p o s it io n  o f  n i t r o ­
g e n o u s  o r g a n ic  m a tte rs , c h ie f ly  a n im a l, in  th e  w a te r  i t s e l f  
o r  in  th e  so il t h r o u g h  w h ic h  i t  p e r c o la te s , o r  f r o m  th e  
a tm o s p h e r e  t h r o u g h  w h ic h  it  fa l ls .  I t  is  a lm o s t  in v a r ia b ly  
p r e s e n t  in  o r d in a r y  w a te rs . I t  is  n o t  in  i t s e l f  m is c h ie v o u s , 
b u t  its  p r e s e n c e  in  la r g e  a m o u n t  in d ic a te s  s e r io u s  o r g a n ic  
c o n ta m in a t io n . I f  p r e s e n t  w ith  n itra te s  o r  n itr ite s , o r  b o th , 
it  is  p r o b a b ly  d u e  t o  th e  d e c o m p o s it io n  o f  a n im a l m a tte r s .
I f  n itr ite s  in  a b u n d a n c e  a n d  a m m o n ia  c o - e x is t  th e  c o n t a m in ­
a t io n  is  p r o b a b ly  r e c e n t .  I t s  o d o r  b e t r a y s  its  p r e s e n c e  
i f  th e  q u a n t ity  b e  c o n s id e r a b le .  T u r m e r ic  p a p e r  b r o w n e d  
b y  a lk a lin e  w a te r  r e c o v e r s  its  c o lo u r  o n  e x p o s u r e  t o  a ir  i f  
th e  a lk a lin ity  w a s  d u e  to  f r e e  a m m o n ia . T h e  r e a g e n t  
k n o w n  as K e s s le r ’ s s o lu t io n  w ill  d e t e c t  th e  p r e s e n c e  o f  
m in u te  q u a n tit ie s  o f  f r e e  a m m o n ia  b y  g iv i n g  th e  w a te r  a  
y e l lo w is h  c o lo r a t io n  w h e n  a d d e d , o r  e v e n  t h r o w in g  d o w n  a  
b r o w n  p r e c ip it a t e  i f  th e  a m m o n ia  is  p r e s e n t  in  la r g e  
a in o u u t .*  F i lt r a t io n  t h r o u g h  fr e s h  c h a r c o a l  w il l  r e m o v e  
a m m o n ia  fr o m  w a t e r  a n d , t o  a  g r e a t  e x t e n t ,  th e  o r g a u io  
m a tte r  w h ic h  g e n e r a te s  it .

S u lph u retted  H yd ro g en .— When water contains a  sn l*  
p h a te  in  s o lu t io n  (as th a t  o f  ca lc iu m  o r  o f  s o d iu m ) a n d  a lso

* v, under Examination of Water. 1
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o r g a n ic  m a tte r , th e  la t te r  ta k e s  o x y g e n  aucl c o n v e r ts  th e  
su lp lia te  in to  a  s u lp h id e ; o r  a  m in e ra l s u lp h id e  s u ch  as 
p y r it e s  m a y  b e  p re s e n t . T h is  a g a in  b e in g  d e c o m p o s e d  b y  
a  f r e e  a c id , (p r o b a b ly  o r g a n ic ,  p o s s ib ly  b y  c a r b o n ic  a c id ) ,  
S u lph u retted  H ydrogen  is  th e  re s u lt . I t  is  a lso  o n e  o f  
th e  p r o d u c t s  o f  th e  p u t r e fa c t io n  o f  a lb u m e n . W a t e r  in  
c o n t a c t  w ith  it  a t 15° a b s o rb s  3 '2 3  v o lu m e s . T h e  p e c u l ia r  
o d o r  o f  th is  g a s  r e n d e r s  its  p r e s e n c e  e v e n  in  sm a ll q u a n ­
t i t y  r e a d ily  p e r c e p t ib le ,  e s p e c ia l ly  w ith  th e  a id  o f  g e n t le  
h e a t , a n d  a  s o lu t io n  o f  le a d  a ce ta te  in  s o lu t io n  o f  s o d a  
g iv e s  a  b la c k  o r  b r o w n  c o lo r  w ith  w a te r  w h ic h  co n ta in s  

9 it . B o i l in g , a g ita t io n , e x p o s u r e  t o  a ir  in  d iv id e d  s trea m s ,
fi lt r a t io n  t h r o u g h  c h a r c o a l  o r  a d d it io n  o f  l im e  re m o v e s  it  
f r o m  w a te r .

M arsh - gas is  e v o lv e d  in  th e  s lo w  d e c o m p o s it io n  o f  v e g e ­
ta b le  m a tte r , a ir  b e in g  e x c l u d e d ; b u t  is  o n ly  v e r y  s l ig h t ly  
s o lu b le  iu  w a ter . I t  w o u ld  b e  fo u n d  in  m a rsh  w a te r s  ; a n d  
ce r ta in  fo u l r iv e r  w a te r s , th a t  o f  th e  T h a m e s  f o r  in s ta n c e , 
u n d e r g o  w h e n  k e p t  f o r  a  fe w  d a y s  a  k in d  o f  fe r m e n ta t iv e  
p u r if ica t io n , d u r in g  w h ic h  g r e a t  p a r t  o f  t h e ir  o r g a n ic  
im p u r ity  is  g iv e n  o f f  in  th e  fo r m  o f  m a r s h -g a s  a n d  su lp h u - 
x e tte d  h y d io g e n .  I t  m a y  le a k  in to  w a te r  f r o m  g a s -p ip e s .
T h e re  is  n o  re a s o n  to  s u p p o s e  th a t  its  p r e s e n c e  in  d r in k in g  
w a te r  is  m is c h ie v o u s . B o i l in g  o r  e x p o s u r e  t o  a ir  in  d iv id e d  
s tre a m s  fr e e s  w a te r  fr o m  it.

D is s o lv e d  feolid  im p u r it ie s  a re  o r g a n ic  o r  i n o r g a n i c ; th e  
fo r m e r  b e in g  th e  m o r e  im p o r ta n t . T h e  p r e s e n c e  o f  O r g a n ic  
m a tte r  in  s o lu t io n  is  a lm o s t  in e v ita b le .  E v e n  ra in  d is s o lv e s  
a n d  c a r r ie s  d o w n  so m e  fr o m  th e  a tm o s p h e r e  a n d  w a te r  
w h ic h  h a s  p e r c o la t e d  th r o u g h  th e  p u r e s t  g r a n it ic  o r  c la y -  
s la te  so ils  m a y  c o n ta in  fr o m  fo u r  to  te n  m ill ig r a m s  p e r  l it r e . 
W a t e r  c o l le c t e d  f r o m  r ic h  c u lt iv a t e d  so ils  s o m e tim e s  y ie ld s  
a  v o la t i le  r e s id u e  o f  4  t o  7 c tg m s . p e r  l i t r e  (p a r ts  p e r  
1 0 0 ,0 0 0 ) o r  e v e n  m o r e , w h ile  th is  a m o u n t  i§  c o n s id e r a b ly  
e x c e e d e d  in  p e a t  w a te r s  a n d  m a rsh e s . In  th e s e  ca se s  th e  
im p u r ity  is c h ie f ly  o r  w h o lly  o f  vegetable o r ig in , c o n s is t in g  
v f  h u m in , u lm in  a n d  o r g a n ic  a c id s  d e r iv e d  fr o m  th e se , n o n e
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o f  w liic li  c o u ta iu  n it r o g e n , t l io u g l i  t lie  a c id s  r e a d i ly  fo r m  
a m m o n iu m  sa lts  w h e n  tlie  b a s e  is s u p p lie d . A n im al o r g a n ic  
m a tte r  p a sse s  r e a d i ly  in to  w a te r s  d e r iv e d  f r o m  t l ie  n e ig h ­
b o u r h o o d  o f  d w e l l in g s , w h ic h  h a v e  w a s h e d  o r  p e r c o ­
la te d  t h r o u g h  f i lth -s o a k e d  g r o u n d , o r  w h ic h  h a v e  b e e n  
p o l lu t e d  b y  c o m m u n ic a t io n  w it h  c e s s -p o o ls  o r  o t h e r  a c c u ­
m u la t io n s  o f  im p u r it ie s . D e a d  a n im a ls  s lo w ly  d e c o m p o s e  in 
r iv e r s , ta n k s  a n d  w e lls , a n d  w a te r  f r o m  b u r ia l -g r o u n d s  fin d s  
its  w a y  in to  s o u r c e s  o f  s u p p ly . U r e a  r e a d ily  b e c o m e s  a m m o ­
n iu m  c a r b o n a te , a n d  a  la r g e  p r o p o r t io n  o f  th e  p r o d u c t s  
o f  d e c o m p o s it io n  o f  a n im a l s u b s ta n c e s  c o n ta in s  n i t r o g e n , 
w h ic h  fo r m s  a m m o n ia  in  th e  so il , a n d  th is  is  o x id iz e d ,  
w ith  g r e a t e r  o f  le s s  r a p id it y ,  to  n itr o u s  a n d  n i t r ic  a c id s .
H e n c e ,  w a te r  w h ic h  h a s  b e e n  e x p o s e d  t o  p o l lu t io n  b y  
a n im a l im p u r it ie s  m a y  c o u ta iu  in  s o lu t io n  n o t  o n ly  f r e e  
a m m o n ia  b u t  a m m o n iu m  sa lts , n it r ite s  a n d  n it r a te s . A g a in ,  
th e  d e c o m p o s it io n  o f  b o d ie s  o f  a u im a ls  p r o d u c e s  c e r ta in  
fa t t y  a c id s , b u t y r ic  a n d  o th e r s , n o t  n i t r o g e n o u s ,  w h ic h  fo r m , 
w it h  c a lc iu m  a n d  o t h e r  b a s e s  o f  th e  s o il , sa lts  s o lu b le  in  
w a t e r ; a n d  th e s e  a re  p r o b a b ly  n o t  th e  le a s t  im p o r ta n t  
d is s o lv e d  im p u r it ie s  o f  o r g a n ic  o r ig in .  B u t  lit t le , h o w e v e r , 
is  r e a l ly  k n o w n  o f  th e  e x a c t  n a tu r e  o f  th e  o r g a n ic  m a t te r  
in  w a te r , f o r  it  is  u s u a lly  sm a ll in  a m o u n t , u n s ta b le , v a r ie s  
m u c h  in  its  c h e m ic a l  c o m p o s it io n  a n d  is  h ig h ly  c o m p le x .

C lo s e ly  c o n n e c t e d  w ith  th e  o r g a n ic  m a tte r s  in  s o lu t io n  
in to  th e  c o m p o s it io n  o f  w h ic h  n i t r o g e n  e n te r s , a re  A m m o nia ,
N itrous A cid  a n d  N it r ic  A c id . T h e  p r e s e n c e  o f  a n y  o n e  
o f  th e s e  im p lie s , as  a  g e n e r a l  r u le , th e  p r e v io u s  s o lu t io n  
o f  n it r o g e n o u s  o r g a n ic  m a tte r  in  th e  w a t e r .  T h o u g h , t h e r e -  
f o r e ,  n o n e  o f  th e m  (e x c e p t ,  p e r h a p s , th e  s e c o n d )  is  d ir e c t ly  
in ju r io u s  t o  h e a lth , i t  is  im p o r ta n t  t o  a s c e r ta in  th e ir  p r e ­
s e n c e  a n d  a m o u n t . F r e e  a m m o n ia  h a s  b e e n  c o n s id e r e d  
a lr e a d y .  T h e  p r e s e n c e  o f  n it r it e s  in  la r g e  p r o p o r t io n  
in d ic a t e s  a  p r o b a b le  r e c e n t  c o n ta m in a t io n  w it h  a n im a l 
o r g a n ic  m a tte r . T h e y  a re  e a s ily  o x id is a b le  in to  n i t r a t e s 4 
T h e  p r e s e n c e  o f  n it r a te s  g e n e r a lly  p o in ts  to  a n im a l c o n ­
ta m in a t io n . I f  n o  n it r it e s  a n d  l it t le  a m m o n ia  b e  p ro*
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s e n t  a t  t l is  s a m e  tim e , th e  n itr a te s  o f  p o ta ss iu m , so d iu m  
a u d  c a lc iu m  p r o b a b ly  in d ic a te  t lia t  th e  c o n ta m in a t io n  is 
o f  lo n g  p r e v io u s  o c c u r r e n c e . S o  t o o , n it r a te s  in  a b u n d ­
a n c e  w ith  l it t le  o x id iz a b le  m a tte r , in d ic a te  o ld  a n im a l im p u ­
r i t y .  T h e  p r o c e s s  o f  ‘ n i t r i f i c a t io n /  i.e., th e  o x id is a t io n  o f  
o r g a n ic  m a tte r  w ith  th e  fo r m a t io n  o f  n itr a te s , s e e m s  to  b e  
la r g e ly  d e p e n d a n t  o n  th e  a c t io n  o f  m ic r o b e s  o f  s e v e r a l  
k in d s , n itr ite s  b e in g  p r im a r i ly  p r o d u c e d  b y  th e  a c t io n  o f  a 
p a r t ic u la r  m ic r o -o r g a n is m , a n d  th e se  b e in g  c h a u g e d  iu to  
n itra te s  b y  a n o th e r  m ic r o b e .*  T h e  n itr a te s  a re  g r a d u a lly  
r e m o v e d  a n d  a ss im ila te d  b y  th e  r o o t s  o f  g r o w in g  p la n ts .

T h e  I n o r g a n ic  d is s o lv e d  im p u r it ie s  c o n s is t  o f  m in e ra l 
sa lts  in  s o lu t io n  d e r iv e d  f r o m  th e  s tra ta  t h r o u g h  w h ic h  
th e  w a te r  h as p a s s e d . I n  a n a ly s in g  th e s e  s u b s ta n c e s  th e  
v a r io u s  a c id s  a n d  b a s e s  c a n  o n ly  b e  d e t e c t e d  in d iv id u a lly *  
th e  m o d e  o f  c o m b in a t io n  b e in g  u n c e r ta in .

T h e  c h ie f  o n e s  a re  as  fo l lo w s  :— S o d iu m , p o ta s s iu m , c a l ­
c iu m , m a g n e s iu m , ir o n  a n d  le a d , in  c o m b in a t io n  w ith  
c h lo r in e , s u lp h u r ic ,  n itr o u s , n it r ic ,  p h o s p h o r ic ,  c a r b o n ic  
o r  s i l ic ic  a c id . T h e  m o s t  u su a l c o m b in a t io n s  a re  so d iu m  
c h lo r id e ,  s o d iu m  su lp h a te , s o d iu m  c a r b o n a te , c a lc iu m  c a r ­
b o n a te  (h e ld  in  so lu t io n  b y  c a r b o n ic  a c id ) ,  c a lc iu m  s u lp h a te , 
c a lc iu m  c h lo r id e  a n d  s i l ic a te , a n d  m a g n e s iu m  c a r b o n a t e ; 
b u t  th e  re su lts  o f  a n a ly s is  m a y  r e n d e r  o th e r  c o m b in a t io n s  
n e c e s s a r y . f  I n  a d d it io n , c e r ta in  m e ta ls  s u c h  as a r s e n ic , 
m a g n e s ia , ir o n , le a d , z in c  a u d  c o p p e r  m a y  b e  p r e s e n t : o f  
th e s e  ir o n  a n d  le a d  a re  th e  m o s t  im p o r ta n t  p r a c t ic a l ly ,  
e s p e c ia l ly  th e  la t te r . S u lph u r ic  a n d  Cardonic A cids w ill 
b e  c o n s id e r e d  in  c o n n e c t io n  w ith  th e  b a s e s  w ith  w h ic h  th e y  
a re  fo u n d  in  c o m b in a t io n . N itrous a u d  N it r ic  A cids- h a v e  

a lr e a d y  b e e n  d is c u s s e d .%
C hlorine is alm ost invariably present in natural waters,

In c o m b in a t io n  w ith  th e  a lk a lin e  m e ta ls  o r  c a lc iu m . E v e n

* The oxidising power of the organisms in soil is by so moans limited to 
tbe oxidation of ammonia or of organic matter, e.g., iodides and bromides 
may be oxidised into iodates aud bromates. v . Thorpe, Diet, of App. Chora.,
Yol. II, p. 699.

t  ti, Parkes—Nottor, ibid., p. 49. % v- previous page.
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vain  w a te r  lia s  b e e n  fo u n d  to  c o n ta in  as m u c h  as O'OSO g rm . 
o f  s o d iu m  c h lo i ’id e  (0 -0 1 2  g r m . c b lo r in e )  p e r  l it r e  d e r iv e d  
f r o m  s e a -s p r a y  a n d  w liic h  h a s  b e e n  c a n n e d  h u n d r e d s  o f  m ile s  
in la n d  b y  w in d s . T h is  is  o n e  s o u r c e  o f  th e  p r e s e n c e  o f  
th is  s a lt  in  o th e r  w a te rs  u lt im a te ly  d e r iv e d  f r o m  r a in . 
F o r m a t io n s  d e p o s it e d  o r ig in a l ly  in  s e a -b e d s  o r  s a lt  la k e s  
u n d e r g o in g  a p r o c e s s  o f  d e s s ic a t io u  (?) r e ta in  th e  se a -s a lt s , 
in c lu d in g  m a g n e s iu m , p o ta s s iu m  a n d  e s p e c ia l ly  s o d iu m  
c h lo r id e s :  a n d  o c c a s io n a l ly  th e  la t te r  tw o  a re  f o u n d  in  
m a s s .*  D ir e c t  p e r c o la t io n  f r o m  th e  se a  is  a n o th e r  s o u r c e  
o f  c h lo r in e  in  o th e r  w a te r s . L a s t ly ,  s e w a g e  c o n t a in in g  th e  
e x c r e t a  o f  m en  a n d  a n im a ls  in c lu d e s  a  l a r g e  p r o p o r t io n  o f  
s o d iu m  a n d  o t h e r  c h lo r id e s , w h ic h  i t  im p a r ts  t o  w a t e r  in  
c o n t a c t  o r  c o m m u n ic a t io n  w ith  it . I t  is  o w in g  t o  th is  la s t  
p o s s ib le  o r ig in  o f  c h lo r in e  in  d r in k in g  w a te r s  th a t  a n  
e x a g g e r a t e d  d e g r e e  o f  im p o r ta n c e  h a s  b e e n  a t t a c h e d  t o  its  
p r e s e n c e . T h is  is  its  le a s t  l ik e ly  s o u r c e , in  th is  c o u n t r y  a t 
a n y  r a t e ;  a n d  its  d e r iv a t io n  f r o m  s u c h  o r g a n ic  c o n t a m in ­
a t io n  w ill  a lw a y s  b e  in d ic a te d  b y  th e  a c c o m p a n y in g  p r e s e n c e  
o f  o th e r  p r o d u c t s  o f  s e w a g e  p o l lu t io n .

Waters not unfrequently contain phosphates in solution 
and, as these may have been derived from sewage or from 
animal remains as well as from harmless minerals in the 
soil, it is desirable to ascertain whether P hosphoric A cid is 
present.

T h e  s ilica te s  o f  s o d a  a n d  a lu m in a  a re  s o m e t im e s  p r e s e n t  
b u t  th e r e  is  n o  re a so n  to  s u p p o s e  th a t  S ilicic A cid is  o f  a n y  
im p o r ta n c e  f r o m  a  sa n ita r y  p o in t  o f  v ie w . S o m e , h o w e v e r , 
c o n s id e r  th a t  in  its  a b s e n c e  w a te r  is  e n a b le d  t o  e x e r t  
a  s o lv e n t  in f lu e n c e  o n  l e a d . t

Calcium is the m ost im portant o f the bases fou n d  in 
water, w hether used fo r  drinking, cook in g  or w ashing. I t  
is the principal cause o f  hardness, w hich, i f  excessive,

* For interesting nccounfcof various salt-formations in India, v. Geology 
of India, Pts. I and II,

f  v. Lead, p. 74.
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re n d e rs  w a te r  u n fit  f o r  c u lin a r y  p u r p o s e s  a n d  ca u ses  g r e a t  
w a s te  o f  soa p  in  th e  c le a n s in g  o f  t lie  p e r s o n  o r  o f  c lo t l ie s .
I t s  sa lts , so  fa r  as  o u r  p u r p o s e  is  c o n c e r n e d , a re  th e  c a r b o ­
n a te  o n  o n e  h a n d , r e m o v a b le  a lm o s t  c o m p le t e ly  b y  b o i l in g ,  
a n d  th e  su lp h a te , c h lo r id e ,  n it r ite , n itr a te  a n d  b u t y r a t e  o n  
th e  o t h e r ;  th e  la t te r  g ix m p  (to  w h ic h  th e  h y d r a te  m a y  b e  
a d d e d )  r e m a in in g  in  s o lu t io n  a ft e r  th e  c a r b o n a te  h a s  b e e n  
p r e c ip ita te d . A s  w a te r  p e r c o la te s  t h r o u g h  so ils  it  d is s o lv e s  
o u t  m o r e  o r  le ss  c o m p le t e ly  th e  l im e  sa lts  a lm o s t  a lw a y s  
p re s e n t . S p r in g , w e ll  o r  r iv e r  w a te r , t h e r e fo r e , g e n e r a lly  
h o ld s  c a lc iu m  c o m p o u n d s  in  s o lu t io n , a n d  e v e n  ra in  w a te r  
is  r a r e ly  fr e e  f r o m  tr a c e s  o f  th e m  d e r iv e d  fr o m  th e  a tm o s ­

p h e r e .

I t  h a s  b e e n  a lr e a d y  s ta te d  th a t  c a lc iu m  e x is ts  in  w a te r  
in  tw o  k in d s  o f  c o m b in a t io n  a n d  th e  d is t in c t io n  is  o f  g r e a t  
im p o r ta n c e  b o t h  fr o m  th e  sa n ita r y  a n d  f r o m  th e  e c o n o m ic  
p o in t  o f  v ie w . C a lc iu m  c a r b o n a te  is  s o lu b le  in  p u r e  w a te r  
o n ly  t o  a  s l ig h t  e x t e n t ,  a b o u t  3 0  m ill ig r a m s  p e r  l it r e , b u t  
is  f r e e ly  s o lu b le  in  w a te r  h o ld in g  c a r b o n ic  a c id  in  s o lu t io n .
R a in  as i t  fa l ls  ta k e s  u p  th is  a c id  f r o m  th e  a tm o s p h e r e , 
a n d , as i t  p e r c o la t e s  t h r o u g h  th e  so il, th e  in te r s t ic e s  o f  
w h ic h  o f t e n  c o n ta in  a ir  h ig h ly  c h a r g e d  w ith  c a r b o n ic  a c id , 
i t  a b s o r b s  s t ill  m o r e . T h e  w a te r  th u s  b e c o m e s  a  s o lv e n t  
o f  a n y  c a r b o n a te  o f  c a lc iu m  (a n d  a ls o  o f  c a r b o n a te  o f  
m a g n e s iu m  o r  o f  ir o n ) w h ic h  i t  m e e ts  in  th e  s o il . H e n c e  
th e  w a te r  o f  c h a lk  o r  l im e s to n e  fo r m a t io n s  h o ld s  a lw a y s  a  
c o n s id e r a b le  a n d  s o m e t im e s  a  v e r y  la r g e  p r o p o r t io n  o f  
c a lc iu m  c a r b o n a te  in  s o lu t io n , b y  m e a n s  o f  c a r b o n ic  a c id .
T h e  exjD ulsion o r  n e u tr a liz a t io n  o f  th is  a c id  n e c e s s a r i ly  
d e s t r o y s  th e  s o lv e n c y  o f  th e  w a te r , a n d , as  th is  ca n  b e  
e f fe c t e d  b y  b o i l in g  (w h ich  d r iv e s  o f f  th e  a c id ) o r  b y  a d d in g  
l im e  (w h ic h  c o m b in e s  w ith  it) th is  l im e  s a lt  is  r e a d ily  
r e m o v a b le  fr o m  w a te r . H e n c e  h a rd n e s s  d e p e n d in g  o n  th e  
p r e s e n c e  o f  c a r b o n a t e s  th u s  h e ld  in  s o lu t io n  is  c a l le d  
removable o r  temporary h a rd n e s s  ; a n d , as c a lc iu m  sa lts  a re  
th e  p r in c ip a l  ca u se  o f  t o ta l  h a rd n e s s , so  calcium  carbonate 
is the p rin c ip a l cause of temporary hardness.
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T h e  p re se n ce  o f  tliis sa lt w ill  b e  m a d e  e v id e n t  b y  b o i l in g  
th e  w a te r  fo r  h a lf  au h ou r  in  a  g la ss  flash:. T h e  c a r b o n ic  
a c id  w ill  b e  th u s  d r iv e n  o ff a n d ' a n y  c a r b o n a te s  p re s e n t  
th row n  d o w n . A n o th e r  m ean s o f  r e m o v in g  ca lc iu m  c a r b o ­
n a te , so  fa r  as its  p re s e n ce  d e p e n d s  on  free , c a r b o n ic  a c id , is  
b y  ‘ c la i-k in g 5 th e  w a ter , as it  is ca lle d . M r . C la rk  s p ro ce s s  
con s is ts  in  a d d in g  litne to  th e  w a te r , w h ich , c o m b in e s  w ith  
th e  fr e e  c a r b o n ic  a c id  to fo rm  ca rb o n a te , w h ich , a lo n g  w ith  
th e  ca rb o n a te  w h ich  is n o w  th ro w n  ou t o f  so lu tion , g r a d u ­
a lly  s u b s id e s ; c a r r y in g  w ith  it , as w e  sh a ll s e e ,*  o r g a n ic  
a n d  o th e r  m a tte rs  in  su sp e n s io n . I t  m u st b e  b o r n e  in  
m in d  th a t  th is  p r o c e s s  r e m o v e s  te m p o ra ry  h a rd n e ss  o n ly , 
w h ile  it  a d d s  s l ig h t ly  to  th e  p e rm a n e n t  h a rd n e ss , t o  th e  
e x te n t  o f  th e  lim e  w h ic h  is  ta k e n  in to  so lu t io u . I t  is  
a p p lic a b le , th e re fo re , to  W aters c o n ta in in g  a la r g e  q u a n tity  
o f  ca r b o n a te s  in  so lu tiou  a n d  n o t  c o n ta in in g  a n  e x c e s s  o f  

o th e r  ca lc iu m  salts.

T h e  o th e r  ca lc iu m  sa lts , w h ic h  a re  n o t  p r e c ip ita te d  b y  
b o i l in g , a re  m ore  im p o rta n t  th a n  th e  c a r b o n a te , b e ca u se  
th e ir  e ffe c t  u p o n  th e  h e a lth , ev e n  in  sm all q u a n titie s , is 
in ju r io u s ; w h ile  th e y  are  e q u a lly  o b je c t io n a b le  e c o n o m i­
ca lly .- T h e  S u lp h a te  is  th e  m ost c o m m o n , a n d  n e x t  to  th is  
th e  C h lo r id e , N itra te  a n d  N itr ite . The permanent hardness 
of water is m ainly due to these salts, w h ich  re m a in  in  s o lu ­
tion  a fte r  th e  c a r b o n a te  h as b e e n  p r e c ip ita te d  b y  b o i l in g  
o r  th e  a d d it io n  o f  lim e . O r g a n ic  fa t t y  m a tte rs  u n d e r g o in g  
p u tr e fa c t io n  o fte n  g e n e r a te  b u t y r ic  a c id , w h ich , it s e lf  
h ig h ly  ir r ita t in g , c o m b in e s  w ith  ca lc iu m  to  fo r m  a  p o is o n ­

o u s  b u ty r a te .

M agnesium is  a  m u ch  ra re r  im p u r ity  th a n  c a lc iu m  ; b u t  
it  is  fo u n d  in  w a te r  fr o m  m a n y  In d ia n  s ta t io n s .1 I t s  sa lts  
a re  s e c o n d  in  im p o r ta n c e , as ca u ses  o f  h a rd n e ss , b u t  then- 
p re s e n ce  iu  e x c e s s  is  v e r y  l ik e ly  to  p r o d u c e  in te s t in a l 
d e ra n g e m e n t . W h e n  w a te r  is b o i le d  to  e x p e l  c a r b o n ic  a c id

* v. Purification of water.
\ o.g., Coimbatore, Salem and Bellnry in tbe Madras Presidency.
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m a g n e s iu m  c a r b o n a te  is d e p o s ite d  w ith  ca lc iu m  c a r b o n a te , 
b u t  as th e  w a te r  c o o ls , th e  fo r m e r  is  r e -d is s o lv e d .

I ron is  a  th ird  ca u se  o f  h a rd n e s s . F e w  o f  o u r  w a te rs  
a re  a lt o g e t h e r  fr e e  fr o m  it  a n d  it  is  p r e s e n t  in  m o s t  ca se s  
as th e  ca i’b o n a te , h e ld  in  s o lu t io n  b y  fr e e  c a r b o n ic  a c id , 
w h e n c e  it  fo l lo w s  th a t  it  is  th r o w n  d o w n  b y  b o i l in g ,  a lo n g  
w ith  th e  ca lc iu m  a n d  m a g n e s iu m  c a r b o n a te s . Taste d e te c ts  
a  sm a lle r  q u a u t ity  o f  iro n  th a n  o f  a n y  o th e r  im p u r ity , a n d  
i t  is  sa id  th a t  3 m g m s . p e r  l it r e  g iv e  an a p p r e c ia b le  c h a ly ­
b e a te  fla v o r . B o i l in g , l im e  a n d  p e rh a p s  filtra t io n  r e m o v e  it.

T h e  S odium  sa lts  g e n e r a l ly  fo u n d  in  w a te r  a re  th e  
c h lo r id e  a n d  th e  s u lp h a te , a n d  i t  is  u su a l to  s u p p o s e  a ll 
th e  c h lo r in e  c o m b in e d  w ith  s o d iu m  i f  th e  la t te r  is  p r e s e n t  
in  su ffic ie n t  q u a n t ity . T h e  p r e s e n c e  o f  c o m m o n  sa lt  in  
w a te r , u n less  la r g e ly  in e x c e s s  is , in  i t s e l f ,  r a th e r  b e n e f ic ia l ,  
e s p e c ia l ly  in  In d ia . I t  may b e  d e r iv e d  fr o m  s e w a g e  c o n ­
ta m in a t io n , e s p e c ia l ly  r e c e n t  c o n ta m in a t io n  w ith  u r in e , b u t  
in  th e  m a jo r it y  o f  in s ta n c e s  in  th is  c o u n tr y  it  h a s  n o  su ch  
o r ig in . W h e n  so  d e r iv e d  o th e r  e v id e n c e s  o f  p o l lu t io n  c a n ­
n o t  fa il  t o  b e  p r e s e n t . I t  m a y  b e  p a r t ly  r e m o v e d  fr o m  
w a te r  b y  f i lt r a t io n  t h r o u g h  a  c o n s id e r a b le  th ic k n e s s  o f  
s a n d  a n d  c h a r c o a l ,  a n d  in  th is  w a y  b r a c k is h  w a te r  m a y  b e  
r e n d e r e d  fit  f o r  u se . T h e  s u lp h a te  is n o t  l ik e ly  to  b e  p r e ­
s e n t  in  h u r t fu l  a m o u n t , b u t  th e  c a r b o n a te  i f  p r e s e n t  in  a 
p r o p o r t io n  o f  m o re  th an  3 d g in s . p e r  lit r e  (0*3 p a r ts  p e r
1 ,0 0 0  o f  w a ter) r e n d e r s  th e  w a te r  u n fit  f o r  c o n t in u e d  u se .

L ead salts are occasionally fonud in natural waters, b u t  
most commonly in water which has passed through leaden 
pipes or been kept in leaden cisterns. The solvent action 
of water on lead depends upon the nature of the impuri­
ties which the former contains : water absolutely pure 
being itself, in the absence of air, incapable of acting on 
the metal. Any impurity which forms, directly or by 
decomposition, a soluble lead compound fftvors lead con­
tamination. Thus water containing oxygen, air, organic 
acids (animal or vegetable), nitrites, nitrates or chlorides



sh o u ld  n o t  b e  k e p t  in  c o n ta c t  w ith  le a d . H e n c e  vain  w a te r , 
w a ter  c o n ta in in g  se w a g e , #v w a ter  w h ic h  h a s  la in  on  r ich  
v e g e ta b le  m ud  sh o u ld  n o t  b e  c o n v e y e d  o r  s to r e d  in  le a d .
O th ers  a g a in  a ttr ib u te  th e  s o lv e n t  a c t io n  o f  som e  w a te r  to  
th e  p re s e n ce  o f  ce r ta in  m ic r o -o r g a n is m s  ; y e t  o th e rs  to  th e  
a b s e n ce  o f  s ilica  fr o m  th e  w a te r .*  T h e  m a tte r  is  s t ill  
u n d e c id e d .

On th e  o th e r  h a n d  an  im p u r ity  w h ic h  fo r m s  an  in s o lu ­
b le  le a d  sa lt, o r  w h ic h  d e p o s its  a  c o a t in g  im p e rv io u s  to  
w a ter  u p on  th e  m e ta ll ic  su r fa ce , e x e r c is e s  p r o te c t iv e  in flu ­
e n ce  a g a in s t  le a d  p o is o n in g . I n  th is  w a y  ca i’b o n ic  a n d , 
su lp h u r ic  a c id s , o r  d e c o m p o s a b le  c a r b o n a te s  a n d  su lp h a te s , 
fo r m in g  in s o lu b le  le a d  sa lts  p r o te c t  fr o m  th e  usu a l c o n s e ­
q u e n ce s  o f  th e  p re s e n ce  o f  l e a d — w ith  th is  e x c e p t io n , th a t  
i f  f r e e  c a r b o n ic  a c id  is p r e s e n t  it  r e n d e r s  p a r t  o f  th e  le a d  
c a r b o n a te  so lu b le . H a r d  w a ters  d e p o s it  a  p r o te c t iv e  c ru s t  

' w h ic h  is fo u n d  to  c o n s is t  o f  th e  c a rb o n a te s , su lp h a te s  a n d  
p h o s p h a te s  o f  le a d , ca lc iu m  a n d  m a g n e s iu m . C a lc iu m  
p h o s p h a te  is  e s p e c ia lly  p r o te c t iv e .

T h e  sy m p to m s  o f  le a d  p o is o n in g  (P lu m b is in ) o re  so w e ll  
k n o w n  th a t th e y  n e e d  n o t  h e re  b e  described .-]- T h e  q u a n t ity  
o f  lea d  lik e ly  to  p r o d u c e  in to x ic a t io n  v a r ie s  w ith  in d iv id u a l 
p e cu lia r it ie s , bu t a n y  w a te r  c o n ta in in g  m o re  th a n  1 p a r t  
p e r  1 ,0 0 0 ,0 0 0  is u n fit f o r  d o m e s t ic  u se . I t  is  o b v io u s ly  m u ch  
b e t te r  th a t  th e re  sh ou ld  b e  n on e . W h e n  le a d  is p re s e n t  
a t a ll, a c c id e n t , ca re le ssn e ss  o r  m is m a n a g e m e n t  m a y  
r e a d ily  ca u se  in cre a se  in  its  a m o u n t  fr o m  a  h a rm le ss  to  an  
in ju r io u s  d e g r e e .

N u m e ro u s  re m e d ie s  h a v e  b e e n  p r o p o s e d  h a v in g  o n e  o f  
tw o  o b je c t s  in  v ie w , viz., e ith e r  th e  n e u tra lis a t io n  o f  th e  
s o lv e n t  a c t io n  o f  th e  w a te r  o r  th e  su b s t itu t io n  o f  s o m e  
m a te r ia l o th e r  th a n  le a d  in  th e  c o n s tr u c t io n  o f  th e  w a te r -  
p ip e s . A s  r e g a r d s  th e  first, th e  r e m e d y  o b v io u s ly  d e p e n d s
o n  th e  ca u se , h e n c e  th e  a d d it io u  o f  p o w d e r e d  c h a lk  o r  

* _________ ______________

* v. Silica, p. 71.
f  v. (juHiu’ s Diet, of Meilicinp, p. 812 ef aeip
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