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PREFACE.

Tue author has asked me to look over the proof
sheets of these pages and write a short preface,
giving my views on the present position of the
question of disinfectant standardisation. 1 can
add little to the knowledge, which may be gleaned
from a perusal of these pages, in which the ques-
tion is discussed in a fair and unbiassed manner.
The reader will understand how extremely difficult
it is, at the present time, to form any hard-and-
fast rules regarding standardisation.

The old method of chemical standardisation is
done with; as by it we can obtain no clue to the
germicidal action of disinfectants, and this is the
information required in order to obtain their real
working value. Various methods have been
employed with this end in view, the best known
of which are the * Garnet,"” the * Thread,” and
the “ Rideal-Walker” Details of these will be
found in the text. It is sufficient here to state
that the “ Garnet ” has been generally discarded
as untrustworthy. The “ Thread” has some
adherents, but the technique required is extremely
elaborate. There remains the * Rideal-Walker,”
which has been very largely used since its intro-
duction some three years ago. The technique is
rimple, and the conclusions are rapidly arrived at.
Lately the method has undergone severe criticism,
on the ground that it may show false values for
disinfectants when tested against organisms in
distilled water only ; but this same criticism must
apply to whatever method is employed, and every
one 18 now agreed that the introduction of some form
of organic matter, in carrying out experimental work,
is absolutely essential. Opinions regarding the
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quality and quantity which it is necessary to
employ have been, and are still, very greatly at
variance. Taking a general review of the situa-
tion, the case stands thus:—

A moderate amount of solid organic matter,
such as 1 per cent. or 2 per cent., is found amply
sufficient to lower the possibly false values of dis-
infectants, obtained against a pure culture in dis-
tilled water, and yet to allow a varying range to
others, which are stable in the presence of this
amount of organic material.

A large quantity of solid organic maftter, such
as 10 per cent. or 15 per cent., is found to bring
all disinfectant values to almost one dead level.

In practical disinfection, what have we to deal
with ? A moderate or an excessive amount of
organic material in which the organisms are
embedded ? On the answer to this question lies
the rationale of adapting our experimental work.
Personally, I am of opinion that the moderate
amount is the right figure to make use of, as by it
we obtain the true relative values, without
obscuring these altogether by an ‘overwhelming
addition of organic matter. Again, it can by no
means be claimed that practical disinfection always
has to be carried out in the presence of such a vast
amount of organic material ; in medical practice
the reverse is certainly the case.

To sum up the technique which it is recom-
mended to employ when asked to pass an opinion
on a disinfectant, it may be stated as follows:—

Ascertain the value by the “ Rideal-Walker
method against a pure culture, making the dilutions
with distilled water, then confirm this value by
carrying out the same technique, but employing
1'6r 2 per-cent. of some solid organic material in
making the dilutions, as recommended in the
Sommerville-Walker modification of the test.

C. E. P. FowLer, Major R.A.M.C.
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THE BACTERIOLOGICAL EXAMINATION OF
DISINFECTANTS.

—— e 5.

Introduction,

WHETHER it be employed as a curative or prophy-
lactic agent, a disinfectant is used with the intention of
killing the various forms of micro-organisms which
may, or may not be pathogenic, but whose existence
in either an active or dormant state is not desired.
The synonym * germicide " exactly expresses what the
function of a true disinfectant should be—a killer of
germs.

There is curiously, but most unfortunately, a widely
prevalent idea that the word antiseptic is synonymous
with disinfectant. This fallacy is soon revealed
when we learn that the utmost expected of a
preparation of an antiseptic nature is that it should
inhibit or retard the growth of micro-organisms. For
example, two of the antiseptics most commonly used in
the preparation of alimentary substances are sugar and
galt. These, for a time at any rate, prevent the multi-
plication and growth of fungi and putrefactive organ-
1sms, but they cannot be credited with any germicidal

owers.

The third class of preparations with which we have
any concern here are the * deodorants’; these may or
may not be disinfectants. There are two considera.
tions which appear to account for the widespread
belief in the beneficial action of these substances. The
first is a purely wmsthetic desire, which demands that
odours objectionable to our olfactory organs should be
eliminated, though it is to be feared that many
preparations used for this reason possess odours
scarcely preferable to those of decomposing organic
matter. The second and perhaps the more prevalent
reason is due to the delusion that the bad smells
themselves cause the disease, and that by overcoming
the smells the danger of infection is removed. This is
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a half-trauth, inasmuch as bad smells sre undoubtedly a
provision of Nature to drive people away from their
neighbourhood; but it is coneeivable to all who under-
stand a.n;,rthmg of the acquirement of disease from
bacterial sources, that stopping a smell or overwhelm-
ing it with a stronger smell does not necessarily indi-
cate the coincident destruction of the pathogenic power
of the disease-producing organism. A point in the
indictment of deodorants that are not germicides, there-
fore, is that they engender a false sense of security,
which for obvious reasons must be highly detrimental
to the public health.



T —

= S

CHAPTER I.

The Ideal Disinfectant.

In connection with the query as to whatis anideal
disinfectant, we must corsider the several virtues which
a germicide may possess, and which, although not all
of equal import, are often adduced in favour of alleged
disinfectants as though they were.

(a) It should possess a high germicidal power.
This is undoubtedly by far the most important quali-
fication, as it is obvious that should a disinfectant
not possess marked germicidal properties, any other
laudatory characters that might be pleaded on its
behalf will not warrant its claim to the appellation of
disinfectant. Germicidal efficiency must therefore be a
sime qud nmon.

(b) It should be capable of betng wsed in the presence
of organtc matter without any great dimanuiion of its
germicidal power. A disinfectant which becomes a mere
placebo in the disinfection of fwces and urine may be
eminently suitable for disinfecting the hands; but it is
evident that such a preparation will have but a limited
application when comwvared with a disinfectant against
which this objection cannot be sustained. The inability
to conform to this requirement is a very strong point
against chloride of lime and other oxidising agents, and
against mercuric chloride, the employment of which, in
some 1nstances, atfords a farcical display of ignorance
on the part of those responsible. Mercuric chloride 1s
precipitated by albumin, soap, &e., and is, moreover,
readily converted into an insoluble sulphide when
brought in contact with organic matter containing
sulphur, which is quite inert so far as germicidal
action is concerned. In this connection it is
advisable to emphasise the desirability of having
a disinfectant which is capable of being used with
soap. Floors and cther articles, as well as the
gkin, are often washed with soap before disinfection,
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and where it is necessary to get rid of all traces of soap
before applying the disinfectant, precious time is often
wasted. DMoreover, it is not always possible to obtain
sufficient hot water with which to remove the soap

* before applying the disinfectant—in district nursing this
want is felt most acutely.

(¢) Itshould be homogeneous and capable of retaining
1ts homogeneity, A preparation which in a cask will
separate out into what has been aptlr described as “a
thin serum at the top and something like putty at the
bottom,” carries ite own condemnation,

(d) It should yield a solution or emulsion in all pro-
portions. This is too obvious to require further
comment. '

(e) It should be tnnocuous .to man and the higher
animals. TFatal cases are constantly being reported
owing to the accidental or wilful ingestion of
such toxic substances as carbolic acid and cor-
rosive sublimate. In many cases poisonous disin-
fectants .are handled " and administered by persons
unacquainted with their toxic nature; and in the
interests of humanity it is desirable that when poisonous
disinfectants can be replaced by innocuous onee, the
latter should be employed.

() It should be free from corrosive aclion on the
skin and on metals. A disinfectant having a corrosive
action on metallic surfaces is obviously inadmissible for
disinfecting instruments or metallic objects, and cannot
be stored in metallic receptacles or used in sprayers, &e.,
having metal fittings. The objection to a disinfectant
having any caustic action on the skin is patent, and it
is preferable to choose one that, further, has no action
on the muecous membrane.

(g) It showld have the power of penetration. A
disinfectant that may easily kill bacteria when the
latter are isolated, and yet has not the property of so
acting when the bacteria are more or less enveloped in
a covering of animal matter, obviously fails, and it is
because of their efficiency in this respect that disin-
fectants of a saponaceous nature have become so popu-
lar of recent years.

(h) It should bereasonable in price when diluted to a
working solution., There appears to be a great -:11~':1:|.'113|,1'|v£i~
among certain sanitary authorities for a *‘ concentrated’
(sic) disinfectant “at a shilling a gallon,” and it is pro-
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bable that a disinfectant at this price that could not be
diluted with four times its volume of water would be
received by these authorities with greater favour than
one at four shillings a gallon that would bear dilution
with four hundred volumes of water! '

(2) It should be a deodorant. 'The best way to
eradicate an evil is to remove the cause, and this
applies to smells as well as to other evils. A deodorant
that is not a disinfectant is worthless from a utilitarian
standpoint, and is useful only to allay fastidious qualms.
A deodorant such as permanganate which deodorises
by an oxidation action has been shown to oxidise the
organic matter before exercising its germicidal action,
and therefore its employment necessitates the use of a
larger quantity of the.disinfectant than is necessary to
oxidise all the organic matter. Other deodorants such
as formalin and sulphur dioxide have an irritating action
on the mucous membranes, which for many purposes
renders them objectionable. Where.a disinfectant is
employed in the form of a powder, the base of such a
preparation should be composed of lime, which has a
high capacity for absorbing sulphuretted hydrogem and
other gases having an offensive smell. Unfortunately,
the use of this base is inadmissible with carbolic acid,
but it can be employed with certain coal tar disin-
fectants.
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- CHAPTER II.

The Fallacy of Chemical Methods.

No sane person will deny the need for efficiency
in disinfectants, and all who have attempted to com-
pare the relative values of such preparations are agreed
as to the desirability of adopting a standard method of
test ; but, unfortunately, there is a wide diversity of
opinion as to the exact nature of the method to be
adopted. Some authorities still adhere to methods
based on chemical analysis, whilst others favour pro-
cesses of a bacteriological nature.

Unquestionably, certain disinfectants of definite
chemical composition, and answering to well-known
chemical tests, can be quickly assayed by chemical
means. The available chlorine of chloride of lime,
the valuation of sulphurous acid, the available oxygen
of permanganate compounds, and the estimation
of mercuric chloride, can be determined accurately
by chemical analysis. But it is now generally admitted
that the data obtained by such tests are of little value
in assisting us to solve the problems of practical
disinfection.

Carbolic acid and its preparations, together with
disinfectants containing substances allied to carbolic
acid, comprise a very large and important class of germi-
cides. The assay of such preparations by chemical
methods, by processes which were quite permissible
and legitimate when true carbolic acid comprised the
whole, or nearly the whole, of the commercial article,
is quite as unreliable as those above referred to; for
the demand for carbolic acid has increased to such
an extent that the commercial article, as sold for
disinfecting purposes, is, as a rule, quite innocent of
true phenol, its place being taken by other tar acids.
These tar acids have not all the same germicidal power,
and are only slightly soluble in water. What can be
the value from a disinfecting standpoint of * carbolic
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acid " that is scarcely soluble in 500 times its weight of
water ?

The greatest objection to chemical tests iz the fact
that they are inapplicable to the assay of disinfec-
tants whose germicidal powers are dependent on
physical conditions as well as on chemical ecomposition.
Rideal and Walker found, for example, that a disin-
fectant containing 10 per cent. of tricresol in emulsion,
was equal in bactericidal power to one containing 30
per cent. in solution, when tested against B. typhosus.
Chemical analysis is, therefore, not to be depended on,
and the only process by which we can hope to ascer-
tain in the laboratory the possible efficiency of a
disinfectant in the sphere in which it is intended to
be used, will be one based on the determination of
the strengths of the disinfectant that will kill bacteria
in a reasonable time—a bacteriological process in fact.
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CHAPTER III

The Carboliec Acid Coefficient.

1t i1s a matter of no small difficulty to those
pucchasing disinfectants on a large scale to ascertain
the relative values of the various disinfectants with
- which they are acquainted. It may be argued that this
difficulty is easily overcome by calculating the cost of a
certain quantity of the disinfectant when diluted
ready for use, the amount of dilution being that
prescribed by the manufacturers of the disinfectant.
If the amount of dilution recommended were based on
bacteriological examinations carried out in a systematic
manner, such a procedure would be quite admissible;
but we are all too familiar with the confusion arising
out of the erroneous interpretations of results obtained
by the tests that have done duty in the past.
1f, however, all disinfectants be compared with
reference to their germicidal powers, with some stan-
dard disinfectant such as carbolic acid, and their
germicidal properties be expressed in terms of same, we
shall have at our disposal a ready means of comparing
the different disinfectants. Sueh an expression of
germicidal activity has been proposed, and is
known as ‘‘the carbolic deid coeflicient.” The
figure expressing this is arrived at by dividing the
strength of a disinfectant which will kill a certain orga-
nism in a given time, by the strength of carbolic acid
solution required to kill the same organism, in the same
time, and under exactly similar conditions. I'or example,
if a 1 in 250 solution of a certain disinfectant X ™ will
kill a certain strain of the typhoid bacillus in ten
minutes, and a 1 in 100 solution of carbolic acid will
kill the same strain of bacillus in the same time, the
5 ] =
carbolic acid coefficient of “X"” will be IL;S: 2-5.
Similarly, when dealing with a disinfectant of smaller
bactericidal power than carbolic acid, if a 1 in 70
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dilution will perform the same task as a 1in 100 solu-
tion of earbolic acid in the same time, against the same
organism and under the same conditions, thg carbolic
7 e
6o 0-70.
The method of using the carbolic acid coefficient in
practice will best be shown by the following table of
results; the conclusions to be drawn from these
results will be obvious:—

acid coefficient of this disinfectant will be

i . Cost of
St . Giﬂ:’i"ﬁlm P:ic:e] Dis'ini?ﬂtﬁt
ample. rganism. s per gal. | equivalent to
i 2 Paetsi or104 1b.| one gallon of
! Carbolic Aeid.
s. d. £ s d
A B. typhosus 0:08: e 36 8 16 0
B ' - 0-30 5 6 0 18 4
C | s 15-00 g
arbolie
el | SR (o T (B 16 VA T
F | 3 2-50 80| 0% a
e | . 1-40 R R T
H A 0'30 | 157 6| 26 5 0O
1 ! o 0-10 18 9 9 W b
J | 5 0-10 15 D 7 10 O
K & 0-90 TGl 0 B 4
e " 2-50 8 6 U [T
3 | i 0-03 40 0| 66 13 4

The cost of disinfectant equivalent to one gallon
carbolic acid—i.e., capable of performing the work of
one gallon carbolic acid—is obtained by dividing the
price per gallon by the carbolic coeflicient.
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CHAPTER 1V.

Prineipal Factors to be Recognised in the Rideal-
Walker Method.

In the choice of a bacteriological process there
are several points that must be considered, and it was
failure to recognise these factors which led to so many
discrepancies in the work of different bacteriologists in
the past. It will readily be understood on a considera-
tion of the subject that the process must be performed
under certain conditions, which, although they may
appear to be, or may really be, arbitrarily chosen, are
absolutely necessary, owing to the intricate and delicate
nature of the investigation. In the original process
these conditions were chosen as the outcome of many
experiments, and were formulated to ensure uniformity
of result with the minimum of labour. These condi-
tions appear at first sight to render the process an
extremely elaborate one; but a brief consideration will
chow that recognition of the standard conditions entails
but little extra trouble. A bacteriological process often
calls for greater attention from the investigator than
is customary with a chemical process, since the investi-
gator cannot afford to disregard the peculiarities of the
micro-organisms, which vary so greatly, even in different
strains of the same species.

The following are the principal factors to be recog-
nised in the Rideal-Walker method, which has recently
been recommended for general purposes by the Disin-
fectant Standardisation Committee of the Royal Sani-
tary Institute :—

1. Time.

2. Age of Culture,

3. Choice of Medium. Reaction of same.

4, Temperature of Incubation.

5. Temperature of Medication.

6. Variations in vital resistance of same species.
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7. Variations in vital resistance of different species,
8. Proportion of culture to disinfectant.

1. Time.—In the Rideal - Walker process, fime is
taken as the constant and the strenjth of disinfectant
as the variant. Should this procedure be reversed, and
time be taken as the variant and strength of disin-
fectant as the constant, totally erroneous results will be
obtained. This statement will be realised by reference
to Tables I. and IIl., in which fime is taken as the
constant in the former and as the variant in the latter.

2. Age of Culture—Tables III. and IIIA show the
influence of this factor, as also the manner in which
it is controlled by the standard solution of carbolic
acid. In the absence of the latter the disinfectant
in Table III. would appear stronger than that in
Table ITTa, although in reality they are one and the
same. This difference is entirely due to the fact that a
broth culture of B. typhosus is more vigorous after 48
hours than one grown in 24 hours, and emphasises the
necessity for the intrcduction of a standard control
disinfectant. In working with organisms such as
diphtheria bacilli, which do not grow rapidly, a 45 hour
culture may be desirable, but for the typhoid bacillus,
the colon bacillus, staphylococcus pyogenes aureus,
and others, a 24-hour culture is invariably used.

8. Choice of Medium, Reaction of same.—The choice
of medium for the cultivation of an organism growing
at blood-heat is practically restricted to broth and agar.
In agar cultures part of the growth is taken up on the
point of an inoculating needle and rubbed up in
sterilised water. The culture thus prepared is not so
convenient to use as a broth culture, and, moreover,
gives a higher coefficient. (See Tables IV. and IVa.)
But the reaction of the medium is a factor of even
greater importance, as will be seen by reference to
Table IVe, in which the reactions of the media cor-
respond to + 06 and — 0'2 respectively. The American
Public Health Association in 1898 adopted a reaction
of 4+ 15 per cent. as the best for general work, and
this is the reaction recommended in the Rideal-Walker

* The tables given in this chapter are reproduced from
the original paper by Dr. Rideal and Mr. Ainslie Walker,
and through the kindness of these gentlemen I am
permitted to reproduce them here.

B
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process, and, except where otherwise stated, is the one
adopted in the tables appearing in this volume. 1t is
scarcely necessary to indicate that this acid broth is
only recommended for use in cases where the typhoid
bacillus is the test organism. In those cases where
such organisms as the cholera vibrio and the bacillus of
diphtheria are employed, neutral or alkaline broth must
be substituted. The directions for making the nutrient
broth are given in a later chapter on * Apparatus and
Materials.”

4. Temperature of Incubation.—If the culture of
the test organism be incubated at a temperature
at which it has been found to grow best, it is only
to be expected that a more vigorous growth will be
obtained at this temperature than if it were grown at a
lower temperature. Nevertheless, this will not alter
the carbolic acid coefficient, although it may be neces-
sary to alter the strength of the standard control to
suit the altered resistance of the organisms,

It will be noticed in Tables V. and VA, which are
given to illustrate this point, that the culture grown at
22 deg. Cent. was allowed 48 hours’ incubation, as against
24 hours in the case of the other culture, and would, but
for the unsuitability of the temperature, have shown
greater resistance than that grown at 37 deg. Cent.

5. Temperature of Medication.—1t is a recognised
fact that the higher the temperature (within certain
limits) at which a disinfectant acts on the test organ-
ism the greater its efficiency, and this renders the recog-
nition of this factor a matter of prime importance. It
will be seen from Tables VI. and VIa that earbolic acid
is at least 50 per cent. more efficient at 37 deg. Cent. than
at 16 deg. Cent. It is therefore necessary to fix on some
temperature which is generally easy of attainment, and
for this reason the range from 15 deg. Cent. to 18 deg.
Cent. has been adopted in the process. The investi-
gator is at liberty to perform the test at any tempera-
ture he pleases, as the carbolic acid control will be a
sufficient safeguard. The range from 15 deg. to 18 deg.
Cent. is suggested more for the convenience of the
operator, since if the temperature varies from day to
day to the extent of 5 deg. or 10 deg. he will find that
what was a suitable dilution of carbolic acid for the one
day's test, will be entirely useless on the next.

6. Variations in Vital Resistance of the same
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Species.—1f a broth culture of an organism, such as
Bacillus typhosus, be made from an agar culture of the
organism, and a sub-culture be made 24 hours later
from the first broth culture, the second broth culture
will show a higher resistance to a disinfectant than the
first ; should a third sub.culture be made from the
second when the latter is 24 hours old, this will be
stronger than the second, and so on, to a certain point,
after which no appreciable increase in resistance will be
observed. Although this difference in resistance will
be shown and controlled by the standard sclution of
carbolic acid, it is necessary to recognise it, in order to
facilitate the choice of the particular strength of.the
control to be employed in the test. Further, cultures
obtained from different sources may have different
powers of resistance. This is exemplified in Tables
VII. and VIIa.

7. Variations in Vital Resistance of Different
Species.——Most disinfectants show different coefficients
when tested against different organisms. For example,
a well-known disinfectant has the following carbolie
acid coefficients for the organisms specified : —

B. typhosus MR N R e Y TR )
Staphylococcus pyogenes aureus ... ... 93
B aa b B s 1S s My e e o el
B tubercilonif ... 5 feie ers wen asw o)
B. dygenteris: ... oo e e o w1020
B.diphtherigl .. i e a0 anao 20ED
Vibrit oholerm-m: oo sl Gl G T BEa
Boanallel i s S S L g R

Tables VIII. and VIIIA. show the carbolic acid co-
efficients of a coal tar disinfectant for Staphylococcus
pyogenes avreus and Bacillus typhosus respectively.

8. Proportion of Culture to Disinfectant.—As will be
seen in Tables IX. and IXA., no uniformity of result can.
be obtained where this factor is neglected. The pro-
portion adopted in the Rideal-Walker method is one
drop of culture to every c.c. of disinfectant solution;
thus, working with 3 c.c. of disinfectant sclution, we
gshould employ three drops (each approximately 0-1 c.c.)
of the culture.
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CHAFTER V.

Apparatus and Materials for Rideal-Walker Test.

Nutrient Broth.—As a general rule, nutrient
broth is used both for the culture of the test organism
and for the cultivation of the organism after exposure
to the disinfectant. For the former, as mentioned
in a previous chapter, an agar growth rubbed up in
gterile distilled water is employed by some workers.
The reason given for preferring this mode of procedure
is that the use of broth is liable to unfavourably affect
those disinfectants which would be depreciated by the
-organic matter of the broth. But as these organic sub-
stances, or similar ones, are common in nature, the
employment of broth will only accentuate the value of
the test by showing the value of the disinfectant in the
presence of a slight amount of organic matter. A meat
extract is used in place of meat in the preparation of
the broth, because this ensures a more constant com-
position. Different brands of meat extract will be found
to give different results, and for this reason it is desirable
to employ one brand alone, and experience has shown
Lemco to bein all respects very suitable for the purpose.
It is prepared in the following manner :

Lemeo «i. «ox i sae wee we 20 gramimes,
Peptone (Witte's) ... ... ... 20 grammes.
Salt (sodium chloride) ... ... 10 grammes.
Distilled water ... ... ... ... 1 litre.

Boil the mixture for 30 minutes, filter, neutralise with
normal sodium bydrate solution, using phenol-phthalein
as an indicator. In order to avoid contaminating the
broth with phenol phthalein, and also because it is a
-cumbersome performance to titrate so large a quantity
ag one litre, it is better to take an aliquot part of the
hot filtered broth (say 10 c.c.), and titrate this with
decinormal sodium hydrate, and then ecalculate the
-amount of normal sodium hydrate necessary for the
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neutralisation of the remainder of the broth. Add,
when quite neutral, 15 c.c. of normal hydrochloric acid.
This will give the broth a reaction of + 1-5 per cent.
(the reaction recommended by the Standardisation
Committee). The broth is then made up to a litre, and
sterilised. About 5 c.c. are run into sterile test tubes,
which, after plugging with sterile cotton wool, are
placed in a steam steriliser for half an hour or so.

Standard Carbolic Acid.—The carbolic acid of the
British Pharmacopaia contains 100 parts of pure phenol
in every 110 parts of the acid, but it is very desirable to
make up and standardise by titration with bromine a
stock solution containing 5 per cent. carbolic acid.
From this solution the working strengths are made up
by diluting some comparatively large quantity, such as
100 e.c., to the desired volume. Such a procedure
practically eliminates the error introduced by measuring
out small quantities of strong acid.

Test Tube Rack.—A special rack (made by Baird and
Tatlock) is used for this process (F'ig. 1). The rack
contains two tiers, the upper having spaces for 30 test
tubes in two rows, and each row contains three sets of
five holes, each of the latter corresponding to one of the
five holes in tke lower tier. The upper tier is for the
unused broth tubes, each test tube being numbered by
marking with a grease glass pencil. The lower tier is
for four disinfectant dilutions and the control, the latter
being placed in the fifth hole. This rack is rendered
necessary owing to the fact that not more than 30
seconds are at the disposal of the worker for each inocu-
lation. The test tubes being numbered in rotation, it
will be seen that the medication tube (the tube contain-
ing disinfectant) in the first hole will be used for
inoculating tubes 1, 6, 11, 16, 21, and 26, the second
medication tube for tubes 2, 7, 12, 17, 22, and 27, and
§0 On.

The Imoculating Needle (Fig. 2),—The needle used
should be composed of thin aluminium rod, with a
short piece of thin platinum wire passed through and
twisted round an eye in the end of the rod. When
working with liquids, as in this case, the platinum wire
is made into a loop at the end, and bent down in the
centre to allow of a fair-sized drop being taken up for
each inoculation (Fig 2¢). Satisfactory results cannot
be expected when one broth tube is inoculated with a
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fair-sized drop, as shown in the figure, and a mere film
is introduced into another. After a little practice it is
easy to obtain a satisfactory drop on the needle, which
is got by dipping the needle into the medicated culture
and bringing it out with a little jerk, not sufficient to
throw the drop off the loop. The size of the loop used
is about 4 mm. in diameter.

Test Twbes.—The test tubes should be of fairly strong
glass, so as to minimise as far as possible the risk of
breakage. A size 5in. X §in.will be found very suitable for
use. The cotton'wool plugs for both the medication
tubes and broth tubes should be well-made, so that they
can be withdrawn and reinserted with the minimum
loss of time.

———————— () A
=== B.

e —ss=o» C.
Fig. 2.

a MNeedle viewed from above.
b MNeedle viewed from sioe.
¢ Showing the relative size of loop and drop.

Dilution of the Disinfectant.—The Standardisation
Committee recommend the employment of sterilised
distilled water as the diluent for the disinfectant. As a
corollary to this they add later, ** Where special con-
ditions exist which may interfere with the activity of
the disinfectant, the consumer should be advised to eall
for the same conditions to be embodied in the test.”
That this recommendation is well advised is evident
from the fact that although permanganate of potash
has an extremely high carbolic acid coeflicient when the
test is conducted with distilled water, its employment
would not be advisable in the presence of organic
matter. Further instances will be given in a later
chapter (“The Introduction of Organic Matter ).
It is sufficient to remark here that in cases where a
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disinfectant is to be used in conjunction with soap, a
standard soap solution may be employed as the diluent,
and that mucin and albumen may similarly be used.

The Broth Culture—1It is advisable to make a sub-
culture of B. typhosus every 24 hours, when possible,
from the previous 24-hour culture, even if on many
days no test is to be performed. If in addition the
same loop be used for making the daily cultures of the
organism, and the same number of loopfuls of culture
be used for the purpose (such as two), a culture not
varying much from day to day in resistance to disin-
fectants will be obtained, and it will consequently be
much easier to estimate the strength of phenol solu-
tion to be used as a control, than it would if the
culture from which the 24 hours’ growth is obtained
were of older growth on one occasion than on another.
The same broth as is used for sub-cultures from the
medication tubes should be used ; it is, perhaps, unneces-
sary to remark that the sub-culture for the following
day should be made from the culture before the latter
is used for the test.

The process of measuring out the quantity of the
concentrated disinfectant for dilution should be per-
formed with a wash-out pipette having the bulb at the
end (when dealing with a thick liquid at least 5 ec.c.
should be measured), and the nose of the pipette should
be wiped with a piece of sterile filter paper, to remove
any disinfeetant eclinging to the same before allow-
ing the contents to run into the graduated cylinder.
The graduated cylinders, and also the flask contain-
ing the sterile diluting fluid, should be sterilised, with
inverted beakers (with cotton wool at the bottom)
placed over the mouth of the flask and cylinder, which
are, of course, also closed by cotton wool plug and
stopper respectively.

The pipette for pipetting out the drops of the culture
should be plugged at the top with cotton wool, and
ghould, except when actually in use, be kept in a sterile
test tube plugged at the mouth with cotton wool. It
is useful to have the cotton wool plug fastened on to
the pipette with wire, and the same remark applies to
the 5 or 3 c.c. pipettes used for measuring out the
disinfectant dilutions, which should also be of the
form having the bulb at the end.

The apparatus for the experiment should be arranged
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with the test tube stand containing the disinfectant
dilutions and control in the front five holes, and the
broth tubes on the upper tier, in front of the operator.
Then on the right should come the wire basket for the
reception of the broth tubes after inoculation, slightly
tilted forward to enable the tubes to be put in expe-
ditiously, and finally, still farther to the right, the
Bunsen flame, which should be placed as far as possible
from the rack, as the heat of the flame if too near
is sufficient to make the temperature of the contents
of the control medication tube (usually placed in the
fifth hole) higher than the others, which would, of
course, give an erroneously low coefficient.

Method of Manipulation.—It is, of course, open to
the worker to adopt any position of holding the tubes
and plugs which he considers suitable. We give the
method used by many workers, and one which the
author has found to be very satisfactory, as it admits
of a rapid inoculation. The medication tube is taken
from the rack, and the contents gently agitated for a
second to ensure the even distribution of the baeilli in
the disinfectant, and the plug having been taken out
and held in the left little finger, the tube is held
between the fore and second fingers, as shown in
Fig. 3. The corresponding broth tube is taken up by
the right hand and transferred to the left, between the
second and third fingers, and the plug is extracted and
held by the little finger of the right hand, the thumb
being placed under this tube. The tubes being now in
a position for inoculation, the inoculating needle, which
should have been sterilised before the tubes were
touched, is now introduced into the medication tube
and a loopful is taken and inoculated into the broth
tube. The needle is sterilised in the flame and the
plugs are replaced, the medication tube going back to
the rack, while the broth tube is subjected to a gentle
agitation and placed in the wire basket on the right of
the rack. Another method of inoculation adopted by
Smith and Somerville is shown in Fig. 4.

The basket baving been filled, the paper containing
particulars of the dilutions, temperature of room, tem-
perature of incubation of test organism, &c., is placed
in as well, and the whole is put in the incubator.

Finally, it may not be out of place to mention the
gelf-evident fact that to ensure success all pipettes, &e.,
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must be rigorously sterilised before use, and that the
utmost care must be taken to guard against aérial con-
tamination. The test should be conducted in a room free
from draughts, and speech during inoculation should be
reduced to a minimum. The instructions and cautions
given in this chapter may seem trivial and unimportant,
but it is probable that neglect to recognise the same
has been responsible for the rather extraordinary results
obtained by those using the process for the first time.
In some laboratories it is the practice to wash the
benches and floors with some non-volatile disin-
fectant before starting the experiment, and this is a
wise precaution to take, ‘
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CHAPTER VI.

Method of Condueting the Rideal-Walker Test.

Before commencing the test—the apparatus
having been arranged as recommended in the previous
chapter—the culture of the test organism (if a broth
culture is to be employed) is agitated and allowed to
rest for 15 minutes to settle out the clumps. The same
object may be attained by passing the culture through
a sterilised paper filter.

The dilutions of the disinfectant are made up with
sterile distilled water, or whatever diluting fluid it is
proposed to employ, and three or five c.c. of each
dilution introduced into the sterile medication tubes,
which are placed in the holes of the lower tier of the
rack. The plug of the culture is now replaced by the
culture pipette, which has a plug fixed on to it with
wire at such a height that when the plug fits easily
into the mouth of the culture tube, the point of the
pipette is half-way down the broth—i.e., clear of the
clumps. The first of the five medication tubes is now
inoculated with either three or five drops of the culture,
according as to whether it contains three or five c.c. of
the disinfectant dilution. At intervals of half a minute
each of the other medication tubes is inoculated in
turn. By the time the fifth tube has been inoculated
the organism in the first will have been exposed to the
action of the disinfectant for two minutes, and after
the next half-minute a loopful of the latter is inoculated
into the first broth tube, and loopfuls from the other
medication tubes are in turn inoculated into their
respective broth tubes at the rate of one every 30
gseconds. By the time the fifth broth tube has been
inoculated from the fifth medication tube, the disin-
fectant in the first medication tube will have acted on
the test organism for four and a half minutes, and after
the next 30 seconds a loopful is introduced into broth
tube six, and so on. The actual test, therefore, oceu-
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pies 17 minutes. No line in the table can be con-
sidered in the result which does not show a life in the
first column and a death in the last. Firth and
Macfadyen go still farther, and give their opinion that
no “ coefficient should be deduced from any particular
experiment unless there are'at least two negative results
in the phenol or comparative line.”

It may be remarked that the employment of three
c.c. of disinfectant and three drops of culture is pre-
ferable to the use of larger quantities of each, as it is
more readily manipulated.

If B. typhosus be used as a test organism, the sub-
cultures should be incubated for at least 48 hours at
blood heat before the results are finally read off. A
moment's consideration of the manner in which the
test has been conducted will suffice to indicate where
It;hllr;:i results of each sub-culture should be placed in the
HDle.

After the completion of the inoculations, the culture
:.ng pipette are sterilised, together with the medication
HDes.
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CHAPTER VII.

The Choice of a Test Organism.

Some workers, instead of using an artificial
culture of a single organism for the purpose of testing
disinfectants, have recommended the employment of
mixtures of various organisms as they occur in nature,
., instead of using a pure culture of an organism, they
substitute for it some natural product—the excretions
of the human system being those most favoured; for
example, the fieces from pathological conditions and
urine.

Rideal and Walker, in their original paper, recom-
mend the use of pure cultures of B. typhosus in
standard broth—a recommendation which has been
adopted by the Admiralty, the War-office, the Metro-
politan Asylums Board, and many other public bodies,
as will be seen by the following extracts taken from
tender forms issued during the present year, calling
for supplies of disinfectants :—

YWAR-OFFICE.

“ The contractor guarantees that tested against
B. typhosus, taking carbolic acid as the unit, the
(disinfectant tendered for) will give a coefficient
of not less than —— (The contractor to insert
coefficient).”

METROPOLITAN BOROUGH OF ISLINGTON.

“ Any disinfectant fluid may be tendered for pro-
vided that its bactericidal efficiency is expressed
in terms of absolute phenol (100 per cent.) as
determined by the Rideal-Walker method, when
working with vigorous cultures of B. typhosus,
and that it is miscible with water. The co-
efficient must be given in the blank space left
for the purpose.”
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WesTaiNsTER, CITY OF,
“ The contractor guarantees that tested against
B. typhosus, taking carbolic acid as the unit, the
disinfectant tendered will give a coeflicient of
not less than —.”

MeTroPOLITAN ASYLUMS BOARD.

Disinfecting Fluid: * Here state the name of the
fluid quoted for under this schedule number, and
its carbolic acid coefficient by the Rideal-Walker
method."”

Ivrorp Ursan District CouNcIL.
“ Disinfectant Fiunid: N.B —State guaranteed
carbolic acid coeflicient on B. typhosus.”

Broapstairs ANDp St, PETER'S URBAN DisTRICT COUNCIL,

“ The soluble disinfectant fluid is to be entirely
free from sediment, and shall run freely from the
cask at all times, and when tested against
B. typhosus, taking carbolic acid as the unit, it
shall give a coefticient of not less than 10-00."

Barking Town Ursax District CouNcIL.

“ And I, or we, the undersigned, guarantee that,
tested against B. typhosus, taking earbolic acid
as the unit, the disinfectant fluid above referred
to will give a coeflicient of not less than (The
contractor to insert coefficient).”

WaiTeHAVEN CORPORATION,
“ Tenderers must state the guaranteed carbolic
acid coefficient for B. typhosus.”

Tae County BorouGH oF BRIGHTON.

“A Ligquid Disinfectant miscible with water in all
proportions to form a homogeneous emulsion and
guaranteed to have a bactericidal efficiency of at
least (*) times that of pure crystallised
phenol when tested against a vigorous culture of
Bacillus Typhosus.”

* Tenderer to fill in this figure.

BoroveH oF BEeccLEs,.
* Disinfecting fluid (soluble, non-poisonous). State

guaranteed carbolic acid coefficient by the Rideal-
Walker method.”
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BorougH 0F DARLINGTON,
* Nore.—Insert full particulars of component parts

of the powder, and state carbolic acid coefficient
of the fluid.”

KerTering Ureany Districr CouxciL,
“ Disinfecting Fiuid. State name, strength, and
germicidal efficiency.”

METROPOLITAN BoOrROUGH 0F FULHAM.
“ Disinfecting Fluid. Sbate carbolic coefficient
on bacillus typhosus.”

Ciry orF TRURO.

“ Disinfectant I'luids. The contractor guarantees
that tested against B. typhosus, taking ecarbolic
acid as the unit, the disinfectant tendered will
give a coefficient of not less than —— (cofficient
to be inserted by contractor).”

Surroxy (SurRrey) Ursax District CouNcit.
‘““ The contractor must state the name of the fluid
quoted for, and its carbolic acid coefficient by
the Rideal-Walker method.”

CorrorRATION OF HARROGATE.
““The Disinfectant Fluid when tested against
B. typhosus, taking carbolic acid as the unit,
shall give a coefficient of not less than
(The contractor to insert coefficient).”

CarE GOVERNMENT RAILwAys,

The Stores Confract IForm specifies the inclusion
of the carbolic acid coeflicient for either B.
typhosus or B. coli, as determined by the Rideal-
Walker method. A clause is also inserted to the
effect thati: * Tests will be made of each delivery
of disinfectants under this contract, and if the
result of any test shows that the strength is not
equal to that guaranteed, a proportionately
reduced price will be paid for the total consign-
ment from which such sample was selected.
The cost of all tests will be borne by the Depart-
ment, provided the results show that the strength
is not less than that guaranteed by the con-
tractor. Should the results show that the
strength is less than that guaranteed, the cost of
such test will be charged to the contractor.”
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Some criticism has of late been directed against this
practice by certain writers who, whilst admitting that

“ the method of standardisation proposed by Rideal and

Walker is a valuable suggestion upon which it may be
found possible to base a practical test,” still declare
that “ it does not supply us with a useful indication of
the strength at which a disinfectant must be employed
in actual practice, because it does not take into account
the influence of the associated organic matter upon the
potentialities of a disinfectant.”

The above quotations are taken from a paper which
appearedin the February number of Public Health, 1906,

and another paper dealing with this subject from the

opposite point of view was published in the same
number by Dr. Sommerville and Mr. Ainslie Walker.
In the latter the authors state that ‘‘ exception has been
taken to the ‘ carbolic acid coefficient’ on the ground
that the results obtained are of academic interest only,
and cannot serve as a guide in practical disinfection.
But far from this being the case, the method, when
slightly medified to meet special requirements, is
capable, we think, of elucidating problems of the greatest
interest.”

They then proceed to show how at least one of the
“ conditions which approximate as closely as possible
to those of practice” (to quote once more from the
former) can be embodied in the Rideal-Walker test by
the simple substitution of sterilised urine for sterilised
distilled water. By this means they show how the
carbolic coeflicient of electrolysed sea water, containing
one gramme of available chlorine to the litre, practically
vanishes when sterilised urine is used as the diluent,
whereas with sterilised distilled water, it is demonstrated
to be 0°2 (i.e., equal to 20 per cent. pure phenol). Else-
where (Public Health, March, 1906, page 3592) the
gsame authors remark * where special conditions eall
for the introduction of organic matter, by all means let
the purchaser impose the special condition when asking
for the test (but this must still remain a laboratory test,
the only variable introduced being the diluent); just as
in taking the flash point of a railway axle grease the
Abel test must be modified to meet the exigencies
attaching to the high temperature required to produce
the inflammable vapour.” This recommendation has

D
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since received the approval of the Sanitary Committee
on Disinfectant Standardisation, appointed by the Hoyal
Sanitary Institute, as will be seen from the following,
which is taken from the official report recommending
the Rideal-Walker method of test *“for general pur-
poses '’ :—* Where special conditions exist which may
interfere with the activity of the disinfectant, the con-
sumer should be advised to call for the same conditions
to be embodied in the test.” Tor further information
on this question the reader is referred to the valuable
discussion on * Standardisation of Disinfectants,” which
appeared in the Iebruary, March, April, and May
numbers of Public Health, 1906.

Much still remains to be done before we can tell with
precision the absolute values of different disinfectants
under all the various conditions existing in practice,
but judging from the present state of our knowledge,
the most reliable information is to be obtained by the
use of the Rideal-Walker method, as modified in the
above recommendations.
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CHAPTER VIII.,

The Introduction of Organic Matter.

In 1896, Pearmain and Moor, in their * Applied
Bacteriology,” drew attention to the desirability of
testing disinfectants in the presence of extraneous
matter. “ It is indispensable to treat separately the
various factors which in practice combine to affect the
action of the disinfectant., Thus, in practical experience,
organisms are seldom found without some particles to
which they are attached, or by which they are sur-
rounded. The presence of these particles is liable to
exercise an important action upon the disinfectant, but
their absence still leaves the organism undestroyed.
The real question in the examination of a disinfectant
is therefore the strength and time of exposure which
will enable it to kill organisms in the presence of a
relatively definite proportion of standard extraneous
matter.”

In a previous chapter—*The Choice of a Test
Organism "—reference is made to experiments with
fieces, as performed by Major Fowler, and Drs. Kenwood
and Hewlett, in which the organisms to be destroyed
by the disinfectant occur naturally in the fmces, and
are not artificially cultivated apart from the fmculent
matter.

More recently Drs, Smith and Prausnitz (Journal of
Preventive Medicine, December, 1906) suggest that the
efficiency of the disinfectant should be tested in the
presence of sputum, strained fmeces, or fmces—urine
emulsions. They are of opinion that the disinfectant
should not be required to penetrate through hard seybala
of feces, but that, on the other hand, the removal of all
clumps (by passing the fwcal emulsions through filter-
ing paper, as carried out by Firth, Macfadyen, and
Fowler) appears to be rather too easy a condition. Other
investigators have worked on slightly different lines to
those mentioned above, employing sterile fical emul-
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sions, sterile milk, sterile urine, and other forms of
animal organic matter as the diluent for the disinfectant,
and estimating the value of the mixture of disinfectant
and organic matter on pure cultures of various organisms.

Klein (Public Health, October, 1906), following the
experiments of Sommerville and Walker (Public Healtl,
February, 1906), has tested the efficiency of an oxidis-
ing disinfectant (in this case chloros) in the presence
of urine, obtaining very similar results. In one series
of experiments Klein allowed the mixture of equal parts
of sterile urine and chloros dilution to stand for one
hour before adding the broth culture (B. typhosus);
the carbolic coeflicient obtained was 0:8. In a
previous paper by Klein (Public Health Engi-
neer, Juve 9th, 1906) the carbolic coefficient of
chloros was shown to be 21-0 when tested in the absence
of organic matter. Mr. M. Wynter Blyth prefers to
introduce organic matter in the form of milk (Analyst,
May, 1906), on the ground that its compoeition is easily
determined, and that it contains three important classes
of organic matter—proteids, fat, and carbohydrates.
He found the influence of 2'5 per cent. of milk sugar on
coal tar disinfectants to be so small as to be negligible.
A similar result attended his experiments on the ash of
5 c¢.c. of milk in 10 e.c. of sterile water. He found also
that serum-albumin and gelatin had a depreciating
influence. The fat of milk was shown to produce a pro-
nounced fall, which Mr. Blyth thinks is due to the
emulsified oils in the disinfectant being dissolved by the
fat, and thus removed from contact with the organism.
Unfortunately, in Mr. Blyth’s experiments a modifica-
tion of the Rideal-Walker method was employed; even
when using distilled water as the diluent he got very
different results from those obtained by other observers,
who have adhered strictly to the conditions laid down
by the authors of this test, which renders comparison
with other work out of the question.

Mr. Blyth also read a paper before the London section
of the Society of Chemical Industry on December 3rd,
1906, in which he suggested that a mixture of whole
milk and skimmed milk would form a satisfactory sub-
stitute for feeces, as in one instance his experiments had
led him to the same result in the case of both forms of
organic matter. He admitted that freces gave discordant
figures., In the discussion following this paper, Pro-
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fessor Martin pointed out that milk would be inadmissible
for use where mercuric chloride was employed as a
standard, and Mr. Kingzett and other speakers laid
stress on the fact that feces seldom called for chemical
disinfection,

Mr. Blyth claimed, as the result of his experiments,
that the efficiency of the coal tar disinfectants falls as
the percentage of solid matter incereases, until a certain
point is reached (about 10 per cent.), when the increase
of organic matter does not further lower the efficiency
of these disinfectants. In the case of potassium per-
manganate, however, the efficiency continues to fall off
precisely as the organic mafter increases (see also
Blyth's article in THE SaniTARY RECORD, December 20th,
1906).

Sommerville and Walker (TeE SaNiTARY RECORD,
November 29th, 1906) describe how they * attempted to
grow B. typhosus in various forms of sterile organic
matter, such as urine, blood, blood serum, solution of
mucin, gelatin, pus, solution of casein, solution of
albumoses and peptones, and then to add the wvarious
disinfectants in suitable dilutions, to measured quantities
of these organic media, and finally to plant out in broth
as per the original method.” They were not sucecessful,
however, and were forced for the time being to relinquish
all media for the production of the test organism except
the original one (nutrient broth) owing to the alteration
or enfeebling of the growth, which rendered it impossible
to obtain uniform results. They then proceed to show
how organic matter may be introduced into the Rideal-
Walker test to give uniform results by substituting 1 per
cent. solutions of gelatin, mucin, peptone, &e., for the
water employed in the original method to dilute the
disinfectants under test.

In allowing the disinfectant to remain in contact with
the organic diluent for one hour before adding the test
organism, the authors remark :—* There are many con-
ditions in practice in which infection is constantly added
to a limited area, whilst a disinfectant is only occasion-
ally applied. In the latrine, spittoon, on the public-
house floor, &e., disinfectants of the nature of chloros,
potassium permanganate, &c., rapidly expend their
germicidal properties on the organisms and associated
organic matter, and in such exhausted condition can
offer no further opposition to infected material received
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later. The following tests, designed to throw light on
such problems, by allowing the disinfectants to remain
in contact with the organic diluents for one hour, clearly
prove, we think, that the coal tar preparations best meet
the requirements.”

The disinfectants were first diluted with water in the
proportion recommended by the manufacturers (e.g.,
cyllin 1:400) or sanctioned by use (as in the case of
potassium permanganate — I Mn O,—1: 20) all further
dilutions being made with the standard organic solu-
tions. “The serum consisted of sterile sheep’s sernm
diluted with sterile distilled water, The blood was pre-
pared by drawing off 10 c.c. sheep’s blood into 90 c.c. of
a 1 per cent. solution of citrate of potassium, and after-
wards making up to the required dilution with sterile
distilled water. The mucin was obtained from Merck,
of Darmstadt, and dissolved in a 1 per cent. watery
solution of sodium carbonate. The casein was derived
from the same house, and dissolvedin a 1 per cent. watery
solution of sodium carbonate. The peptone was the ordin-
ary commercial preparation of Witte dissolved in a 1 per
cent. watery solution of sodium carbonate. The gelatin
was prepared in distilled water in the usual manner.”

Through the courtesy of the authors I am able to re-
produce the accompanying table showing the results
obtained by this modification of the Rideal-Walker test.

The action of gelatin in raising the coefficients of
Izal and Cyllin is very curious; but the authors offer
no suggestion as to the probable reason for this increase.
The coefficient of ‘* Sanitas,” as the authors remark, is
guch as to remove all claim to oxidising properties.

In reviewing the various suggestions that have been
put forward in connection with the Rideal-Walker
method, with the object of so modifying the conditions
of the test as to make them conform as closely as
possible to those existing in practice, we must not lose
sight of the fact that chemical disinfection has its
limitations. It is absurd, for instance, to suggest that
a disinfectant should be required to kill organisms when
protected in such a manner that contact with the disin-
fectant is impossible.

The disinfection of fmces by chemical means is
doubtless highly desirable, but the complete disinfection
of such material is better accomplished by other
means, and probably the utmost a disinfectant should



99

-+ poo[q "jued Jad 1

c00 _ @9 e8I 0-8 CR0 9+0)

00 | gL LA i ¢-01 0 (1} seoweeoeee e quyeped jueo Jed |
z0-0 7 -1 0-&1 ¢ o0 -0 e euresed tjusd Jod |
00 _ 61 c-g1L 0% ¢-0 z0 =+ guojded jueo aed T
00 _ 0-& 0-61 09 el =T o wee e gpnug qued Iad T
040 | 0-LL g el G4 @0 __ 91 max »+  wndas ‘juso Jad T
c00 _ 80 ¢zl 0L g0 | 80 Fr AT eau)
c00 009 Lt 0-0r &0 “ 0°1% r: see e ST IR

R R AT R o

T —— e e

s




o6

be required to do in this connection is fo lessen the risk
of infection.

As a source of organic matter in any standard
method of test, the feces must be reduced to an emul-
sion with water or urine—if not actually filtered—a
condition which bears no resemblance to that existing
in practice. Then, again, the characters of fieces vary
to an enormous extent, being dependent on so many
factors—the food taken, the powers of digestion, the
products of the decomposition of food, bile residues, &e.

Certain medical men, whose opinions are to be
treated with respect, request the inclusion of this vari-
able material as a routine procedure. It is only
natural that a pathologist should desire to know the dis-
infectants that will best prevent infection from the
excreta, but this is a very narrow view to take. Itisin
spheres other than the isolation hospital that the bulk
of commercial disinfectants is employed, and the low
degree of dilution permissible when dealing with the
disinfection (sic) of excreta, if adhered to for purposes of
general disinfection, would result in much unnecessary
loss. It is quite conceivable that a disinfectant which
would be useless for the dizinfection of fieces might with
economy be employed to destroy bacteria on floors,
walls, ingtruments, &e. Further, it must be recollected
that the composition of fieces varies considerably, and, as
Dr. Sommerville points out (Journal of the Society of
Chemical Industry, December 81st, 1906) :—* In a par-
ticular typhoid stool there were often sloughs and por-
tione of intestinal mucous membrane, and in another
there might be a large hsemorrhage resulting in coagu-
lated blood; while dysentery stools offen contained
90 per cent. of muein.”

The use of milk, as proposed by Mr. Wynter Blyth, is
open to the objection that milk is never met with in
practice as a material requiring to be disinfected by
chemical means, and it cannot be said to approximate
very closely to the organic matter usually offered for
diginfection. The state in which fat exists in milk is
never met with in any form of organic matter calling for
practical disinfection, The chief fault with the employ-
ment of such a diluent for the disinfectant is that it has
a very levelling effect, more even than pus or fwmces;
in other words, the highly efficient disinfectant 1s
brought by its agency nearer to those of acknowledged
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inferiority. It thus causes an illusory comparative
value to be placed on the disinfectants under test.

The experiments of Sommerville and Walker showing
results obtained when working with diluents containing
1 per cent. of various forms of organic matter have been
criticised by Wynter Blyth, who objects to the per-
centage of organic matter used. Defries, commenting
on this eriticism (THE SaN1TARY RECORD, January 10th,
1907), remarks:-—* It must be remembered, however,
that these experiments are wholly relative, and that the
quantity of organic matter must be considered in rela-
tion to the quantity of disinfectant which is opposed to
it. Take, for example, the experiment with eyllin 1 : 400
diluted further with 1 per cent. peptone solution, and
giving a coefficient of 135, If the experimenters were
working with a 1 per cent. phenol solution, this would
mean that the 1 part of eyllin was diluted with 950 parts
of peptone solutionin addition to the 399 parts of water—
that is to say, that the quantity of organic matter was
nine and a half times as much as that of the disinfec-
tant which came in contact with it.”

The matter is one that cannot at the present juncture
be settled by dogmatic assertion. The subject bristles
with difficulties preventing the universal acceptance of
any one form of organic matter in prefercnce to
another; for the disinfectants of to-day are used in con-
nection with many forms of matter which cannot be
introduced into a laboratory test.

A great amount of highly valuable research has been
carried out during the past three years, and we are now
in possession of facts relating to disinfectants which
anyone who has followed the subject can with benefit
apply in practice.

Much still remains to be done before we can so modify
the test as to formulate a set of conditions acceptable
to all workers. Inthe meantime, Sanitary Authorities
and others charged with the selection of eflicient disin-
fectants for public use will continue to call for the
Rideal-Walker coefficient if they are well advised.

As the Medical Officer of Health for the Cape
of Good Hope, in his report for the year 1905,
remarks :—* It (the Rideal-Walker test) is the best—in
fact the only—method of accurately expressing in
figures the relative germicidal power of disinfectants
under an agreed upon set of conditions. The introduc-
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tion of fwces, urine, and other complicated and little
understood organised mixtures into this simple and
reliable test is nothing short of vandalism. We do not
believe that Messrs. Rideal and Walker ever intended
the method to be a test for penetrative power of
necessarily variable albuminous envelopes. If such
experiments are required they should be made on
entirely different lines, and should be supplementary to
the ordinary estimation of the killing power of the
disinfectant under examination.”

And as Dr. Rideal has pointed out, ‘“the method,
although only introduced so recently as three years ago,
i8 already in use in Public Health laboratories all over
the world.” Turther argument in favour of the adoption
of this test, pending such time as a better one is forth-
coming, is to be found in the opinion recently expressed
by Wolf Defries—an opinion which is shared by many
earnest workers, and which therefore forms a fitting
conclusion to this chapter :—

“ Personally, I should be very sorry if at the present
time makers of disinfectants were to cease to use the
plain Rideal-Walker coefficient obtained on pure
cultures, as it would deprive the art of disinfection of
the one datum which can be expressed with certainty.
That this datum must in practice be qualified by others
which cannot be determined with the same certainty is
an unfortunate fact; but it is better to look it in the
face, and use a factor of safety which is avowedly wide
of the bare requirements of the case, than to muddle up
the relatively exact phenol coefficient on pure cultures
with the uncertain allowance to be made for chemical
decomposition, and deprive one's coefficient of any
substantial foundation in fact whatever.”
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CHAPTER IX.

Further Methods of Baecteriological Examination.

Tuae old method of testing disinfectants, which
is even now employed by more conservative workers,
was to add cultures of bacteria to known dilutions of
the disinfectant, and at the end of stated times to make
subcultures therefrom, to ascertain whether the orga-
nism was alive at the time of subculture. That such
results had a certain value cannot be denied, but that
this value was small, and for the purposes of comparison
with other results practically worthless, will be evident.
In the first place, the time of exposure of the bacteria
to the disinfectant varied, according to the taste of the
worker, from two or three minutes to the same number
of hours, or even days. Then the variation in resist-
ance to disinfection of different cultures was ignored,
and while one investigator would be using a weak
culture another would be employing a vigorous one,
and obtaining, of course, very different results. The
proportion of culture to disinfectant, and the other
factors which influence this work so considerably, were
lost sight of, and in view of these facts it cannot be
doubted that the results, when not actually misleading,
were of little value. The chief advantage of such tests
may be found in the fact that-their performance called
for very little skill on the part of the worker, and the
results obtained by a hospital nurse who had had a few
elementary lessons were as worthy of consideration as
those obtained by learned bacteriologists.

There are, however, two processes which in their
original or modified forms have certain claims to our
consideration. In many respects they are similar to
the Rideal-Walker method, and vary only in points of
technique.

In the ** Garnet ™ method of Kronig and Paul the
culture of the test organism is dried on garnets, which
are submitted to the action of the disinfectant, washed
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in sterile distilled water, and transferred to broth sub-
culbure tubes. A carbolic acid or mercuric chloride
control is introduced. The chief source of error in this
method is found in the washing of the garnets in which
the organism, as well as the disinfectant, is liable to be
washed away. The opinion of many who have worked
with this method is embodied in Firth and Macfadyen's
statement that ‘* the results are too irregular to justify
its adoption as a means of obtaining any comparative
figure of disinfecting efficiency.”

The “Thread ” method (of which a full deseription
will be found in the Jowrnal of the Royal Sanitary
Institute, February, 1906, p. 18) is similar to the
“ Rideal-Walker " or “ Drop " method, but differs in the
following respects :—An emulsion of an agar culture is
made in sterile distilled water, and after filtration
thirty silk threads are soaked in the filtered emulsion
for an hour and then dried. For the medication test
tubes of the Rideal-Walker method, watch glasses con-
taining the disinfectant dilutions are substituted, with
this further difference—that in place of one test tube
for each dilution, as in the Rideal-Walker method, six
watch glasses are employed, an impregnated culture
thread is placed in each, and at the end of each two and
a half minutes one is taken out, washed with water
(or, in the case of mercuric chloride, with ammonium
sulphide), and placed in a broth subeculture tube. The
above remarks with reference to washing away disin-
fectant in the Garnet method apply with even greater
force to the Thread method; for to those familiar with
the structure of the cells of the silk fibre the absurdity
of attempting to wash out the disinfectant without
removing the soluble surface coating of organisms will
at once be apyarent. The following opinion of the
thread method is taken from the Report of the Stan-
dardisation Committee of the Royal Sanitary Institute :—
““ We consider the technique of the ‘ Thread’ method
to be so elaborate that, no matter what may be its
merits, its adoption as a standard procedure seems 1i-
possible. It is eminently unfitted for working with
micro-organisms at all sensitive to desiceation.”



S T

APPENDICES.

Standardisation of Disinfectants.

In October of 1903 the Council of the Royal
Sanitary Institute appointed a Special Committee,
consisting of Dr. A. Wynter Blyth, Dr, C. Childs,
Colonel R. H. Firth, and Dr. Samuel Rideal, to
inquire into the desirability of establishing a standard
bacteriological method for determining the efficiency of
disinfectants. The following additional experts were
subsequently added to the Committee: Dr. F. W.
Andrewes (St. Bartholomew's Hospital), Professor
Sheridan Delepine (Manchester), Mr. Walter Hills
(representing the Pharmaceutical Society), Dr. . Klein
(St. Bartholomew’s Hospital), Dr. Allan Macfadyen
(Lister Institute of Preventive Medicine), Dr. James
Ritehie (Oxford), Professor C. Hunter Stewart (Idin-
burgh), Professor G. Sims Woodhead (Cambridge), and
Colonel J. Lane Notter, R.A.M.C., Chairman of Couneil,
ex officto.

During the last two years this Committee have had
a large number of meetings to consider the question
referred to bthem, and numerous experiments have
been carried out under the direction of the Committee
to aid the Committee in coming to a decision. In
the Journal of the Institute, Vol. XXVII.,, No. 1, is
published a report of experiments made on behalf of
the Committee and submitted to them by Colonel
Firth and Dr. Allan Macfadyen; and it is proposed
to publish in No. 5 a contribution from Professor
Delepine on the * Thread Method.”

The following report of the Committee has been
approved and adopted by the Council :—

REPORT OF THE DISINFECTANT BTANDARDISA-
TION COMMITTEE.

(1) The Committee are of opinion that no one method of
testing disinfectants can indicate their relative values under
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every possible condition. These must be specially deter-
mined for the given case required, and where penetration is
important a ** Thread Method " is indicated.

(2) For general purposes, on account of its simplicity of
working, the Committee recommend the ¢ Drop Method ™
as described in the Jowrnal of the Royal Sanitary Insti-
tute, Vol. XXIV. (1903), page 424.*

The test to be carried out with pure broth cultures of the
B. typhosus, using sterilised distilled water as the diluent
of the disinfectant.

All nutrient broth to have a constant reaction of + 15.

Where special conditions exist which may interfere with
the activity of the disinfectant, the consumer should be
advised to call for the same conditions to be embodied in
the test. (Signed)

April 9th, 1906. A, WyxTeER BryrH, Chairman.

._:Tha “ Drop Method ” referred toisthat of Rideal and Walker.
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The Rideal-Walker Coefficient.

A letter from the authors of the Rideal-
Walker Test to the British Medical Journal of
April 6th, 1907, is appended, which fully explains the
reasons for altering the term * Carbolic Acid Coeflicient ™’
to “ Rideal-Walker Coefficient." -
This abuse was inevitable, and it is a pity that the
authors of the test did not foresee it. It is only in the
fitness of things, and with many unfortunate precedents,
that the authors should find it necessary to associate
their names with the expression of this factor,

To the Editor of the British Medical Journal.,

SIR,—We ask a few lines of your space to state that it
has been found necessary to substitute the term ‘¢ Rideal-
Walker Coefficient ** for that originally introduced by us,
viz., ‘¢ Carbolic Acid Coefficient,” owing to the abuse of
the latter on the part of unserupulous manufacturers and
vendors,

The necessity for adhering strictly to 1he modus cperandi
prescribed in our test has been strongly emphasised in the
last two or three years since we published our method, and
that this caution is necessary is shown by the fact that
many disinfectants are advertised as having a certain
*“ carbolic acid coefficient’’ when the figure given has
obviously been obtained by methods having little or nothing
in common with the test as described in the Journal of the
Royal Sanitary Institute,” thus introducing confusion and
robbing the term of the value it originally poesessed.

Much of the success of our method is due to the fact
that we provide for the postulant and control being tested
not only in the same time but af the same time. As the
resistance of the test organism, even when sub-cultured
from the same stock, varies from day to day, it is unfair
and misleading to offer a *‘ coefficient '’ obtained by testing
the postulant on one occasion and the phenol control on
another.

Bimilarly, when the ** Thread,’’ ** Garnet,”” or any modi
fication of the *‘ Rideal-Walker '’ test has been employed,

*Vol. XX1V., Part II1., 1903,
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information that such a method has been used shouid
accompany the ¢‘‘coefficient,’”’ and the latter should cer-
tainly never be advertised without this information.

It is therefore most desirable that bacteriologists when
reporting on the germicidal value of a disinfectant should
specify precisely the method employed. Great discredit
has been thrown on the Rideal-Walker test by the publica-
tion of results obtained by the worker modifying the tech-
nique—sometimes to a very large extent— without notifying
the modification, and many of the discrepancies referred to
by critics are directly attributable to this fact.—We are,
Sir, yours truly,

SAMUEL RIDEAL.
J. T. AixsLIE WALKER.



IN DE X.

Agar Cultures, 17, 34
Antiseptics, T

Blood, Influence of, 53, et seq.

Blood Serum, Influence of, 53, el séq.
Broth, Nutrient, 17, 35, 39, &3
Broth Cultures, 17, 89

Carbohydrates, Action of, 52

Carbolic Acid, 11, 12

Qarbolic Acid, Standard, 37

Carbolic Acid Coefficients, 14, 46 (see also ‘‘ Rideal-Walker
Coefficient '’)

; Chemical Methods, 5, 12

_ Chlorine Preparations, 12, 52, 53

Chloros, 52, 53, 55

Cholera Vibrio, 25, 34

Colon Bacillus, 17

Culture Media, 17, 35, 53

Cyllin, 54, 57

S ———

Deodorants, 7, 11
Dilution of Disinfectants, 38, 39, 44, 54
Diphtheria Bacillus, 17, 25, 34
Disinfectant Powders, 11
Disinfectant Tenders, 46
Disinfection of Fimces, 9, 46, 51, et seq.
Floors, 9, 43
Milk, 52, & seq.
Skin, 9
Sputum, 51
Urine, 9, 46, 49, 51, ef seq.
Drop Method (see ‘* Rideal-Walker Method ')

e

Electrolysed Bea Water, 49

Fmzces, Disinfection of, 9, 46, 51
Fat, Influence of, 52

Garnet Method, 5, 59
Gelatine, Influence of, 53, et seq.
Germicides, 7
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Homogeneity of Disinfectants, 10

Incubation of Cultures, 25, 45
Inoculating Needle, 37
Izal, 54

Manipulation of Tubes, 41
Mercuric Chloride, 9, 12, 60
Milk, Influence of, 52, ef seq.
Milk Sugar, Influence of, 52
Mineral Matter, Influence of, 53
Mucin, Influence of, 53, et seq.

Nutrient Broth, 17, 35, 89, 53
Organic Matter, Introduction of, 6, 9, 46, 51

Penetration of Disinfectants, 10
Peptone, Influence of, 53, ef seq.
Permanganate Compounds, 12, 53
Pipettes, 39

Proteids, Influence of, 52

Pus, Influence of, 53, et seq.

Reaction of Culture Medinm, 17, 62
Resistance of Organisms, 25
Rideal-Walker Coefficient, 63
Rideal-Walker Method, 5, 6, 16, ef seg., 62

Banitas, 54

Selective Action of Disinfectants, 34
Soap, Action on Disinfectants, 9
Sputum, Disinfection of, 51
Staphyloeoccus Pyogenes Aureus, 17, 34

Tender Forms for Disinfectants, 46

Test Organisms, 17, 34, 39, 46, 62

Thread Method, 5, 59, 62

Toxicity of Disinfectants, 10

Tricresols, 13

Tubercle Bacillus, 34

Typhoid Bacillus, 15, 17, 25, 34, 45, 46, 62

Urine, Disinfection of, 9, 46, 49, 51, ef seq.




The Non=-=Toxic Bactericide.

Retains its high efficiency in the
presence of organic matter.

(Vide * Sanitary Record,” Nov. 29th, 1908.)

N.B.—It has been found neceesary to substitute thte term
ti Rideal-Walker Coefficient” for that originally introduced by
the authors, viz., * Carbolic Acid Coefficient,” owing to the sbuse
of the latter on the part of unscrupulous manufacturers and
vendors.—Vide British Medical Journal, 6th Amil, 1007.

Three pennyworth of Cyllin will do the
work of one gallon of pure Carbolic
Acid.

Cyllin is used Iin the Royal Household, Stables,
and Kennels.

|
| Guaranteed Rideal-Walker Coefficient 15°0.
|

b LALE: I“F].mphlut on ‘‘Standard Chemical Disinfectants.” Copies,
together with working Samples, gent gratis and postage paid
on applying to

JEYES’ SANITARY COMPOUNDS C0., Ltd.,

64, Cannon Street, London, E.C.

\_-‘__

r-




TOWNSON & MERCER,

Telephone No. 2537 LONDON WALL.
Telegraphic Address: “TOWNSON, LONDON.”

Manufacturers of Chemical aad
Bacteriological Apparatus, &c.,

Pure Chemicals, Laboratory & Assay
Outfitters,

34, CAMOMILE STREET,

LONDON, E.C.

89, BISHOPSGATE STREET WITHIN.
And at FRANKLIN WORKS, SHADWELL.

Awarded GOLD MEDAL St. Louis Exhibition, 1904.

Contractors of Scientific Apparatus and Philosophical

Instrument Makers to the Home and Colonial Govern-

ment Departments, and Sole Purveyors of Students
Sets to the Royal College of Science, &ec.



THE PASTEUR FILTER

THE ONLY FILTER

Awarded GRAND PRIX Paris, 1900.

Official Government Statement.

“‘ Wherever the Pasteur Filter has been applied
Typhoid Fever has disappeared.”

—

-

MERIDIONIZER

(PATENT)

is an apparatus for producing electrolytic hypochlorite solutions
with less unconverted chloride and at a lower price than has
been possible hitherto.

It affords a cheap and effective method of sterilising sewage
effluents and drinking water, removing and preventing alge in
reservoirs, swimming baths, &ec., sweetening and disinfecting
passenger and cattle steamers, watering streets, and sweetening
factories dealing with foodstuffs.

The plant can be worked off a town supply or with an inde-
pendent dynamo, and is of robust construetion suitable for practical
uses.

J. DEFRIES & SONS,

Limited,
146 & 147, HOUNDSDITCH, LONDON, E.C.

Telegrams—'*Defries, London."
Telephones (London)}—4327 Avenue, 8614 Central.



THIRD EDITION, Entirely Re-written and Revised.
Medium 8vo. 15s. net.

The enlargement of the section on Food Preservatives will make it a
manual of practical value to those engaged in many of our largest trades
and industries,

Disinfection and the
Preservation of Food.

Together with an Account of the Chemical Substances used
as Antisepties and Preservatives.

By SAMUEL RIDEAL, D.Sc. (Lond.).

FOURTH EDITION, Revised & Enlarged.
With Illustrations. Crown 8vo. 3s.86d. NET.

THE FOOD INSPECTOR’S
HANDBOOK.

By FRANGIS VAGHER.

County Medical Officer for Cheshire.

Second Edition, Revised and Enlarged. Demy Svo.
64 pages. 1s. net.

RECENT IMPROVEMENTS

IN METHODS FOR THHE

BIOLOGICAL TREATMENT of SEWAGE

With a description of the Author’'s Multiple Surface Biological
Beds, giving Double the Usual Working Capacity, with Aérobic
Action throughout.

By W. J. DIBDIN, F.I.C., F.C.S., &c.

THE SANITARY PUBLISHING CO., L d.
6, Fetter Lane, LONDON, E.C.



THIRD Edition. Pp. 10 + 492, with 31 plain and 81
coloured illustrations.

APPLIED
BACTERIOLOQGY.

Y

C. G. MOOR, M.A. Cantas.,, F.LC.,

WITH THE CO-OFERATION OF

R. TANNER HEWLETT, M.D., F.R.C.P., D.P.H.,,

Professor of Bacteriology, King's College, London ; formerly
Bacteriologist to the Lister Institute.

The Medical Press says :—

“ In bringing out this new edition of his book, ‘Applied
Bacteriology,’ Mr. Moor has been fortunate in securing
the assistance of Professor Hewlett, and we may say
at once that the work is a great advance on what it was
in its first and second editions. The coloured bacterio-
logical plates are of great beauty and accuracy, and
represent the cultural characteristics of the various
organisms with astonishing fidelity."

Price 12/6 Net.

Loxpon: BAILLIERE, TINDALL & COX,

8, HENriETTA STREET, COVENT (GARDEN,

1907.




KEROL

DISINFECTANT.

NON-TOXIC. NON-IRRITANT.

Carbolic Acid coefficlent on B. Typhosus
by the Rideal-Walker method 15'0.

T T T T T T T T L L L L L U U Y

K EROL, unlike oxidizing agents, retains it
high germicidal power in the presence of organic
matter.

(Vide ** Journal of the Royal Army Medical Corps,"’
January, 1906.

For all preventive purposes in connection with
Sanitary administration, KIEEIR QX4 will be found
the best and cheapest, consequently the most eco-

nomical Disinfectant.
._"L"«_'\..'\.'L'\..‘\..'\.‘l.‘l."\."\.‘l.-"\.'\.'\u'ir'ﬂr\\'\r"r'\-'\-'\-'\-\a"

Samples, literature, &c., will be sent free

on application to—

QUIBELL BROTHERS, L™

NEWARK.



CATALOGUE OF BOOKS

FUBLISHED BY

The SANITARY PUBLISHING Co.

PROPRIETORS OF

THE SANITARY RECORD and Journal of Sanitary
and Municipal Engineering.

ON

SANITARY SCIENCE,
MUNICIPAL AND SANITARY ENGINEERING,
PUBLIC HEALTH, AND STUDENTS' TEXT-BOOKS.

Telegraphic Address—SANATORIUS, LONDON.
Telephone No.—7220 CENTRAL.

The Sanitary Publishing Co.’s Publications may be ordered
through any Bookseller, or will be sent direct to any
address in the United Kingdom or Abroad on receipt of a
remittance to cover cost of same and Postage. Cheques
and Postal Orders should be crossed and made payable
to ** The Sanitary Publishing Co., Limited.”

[ES@



The Sanitary Publishing Co.’s
Publications.

Abattoirs (Public) and Cattle Tllarkets.

From the German of OSCAR SCHWARZ, M.D., Director of the Public
Slaughter-house and Cattle Yards, Staffs. Edited by G. HARRAP,
AMLCE., MIME., &c, and LOUDON M. DOUGLAS, AM.ILM.E,,
M.S.A. Third Edition. Numerous Illustrations. 506 pages. Medium
8vo., 21s. net.

CONTENTS.—Introduction.—Laws relating to the FErection of Public
Slaughter-houses.—The Arguments for and against Compulsory Slaughter
in Public Abattoirs—By Whom shall the Slaughter-house be Built.—
General Remarks on the Sitoation of a Slaughter-house.—Special
Description of Individual Buildings of a Slaughter-house.—Auxiliary
Buildings.—Purification of Sewage and Utilisation of Manure.—Frontier
Slaughter-houses and Quarantine Establishments.—Management and
Staffl. —Corporation Regulations.—The Utilisation and Destruction of
Unsound Meat.—The Insurance of Animals for Slaughter.—The Cattle
Market,—The Market Halls.—Appendices.

Backyard Sanitation in Manchester and

Neighbourhood. By Councillor H. ROSS CLYNE. Illustrated.
6d. [1907

Bacteriological Examination of Disin-=

fectants. By WILLIAM PARTRIDGE, F.S.C., with preface by
¢. P. FOWLER, D.P.H, F.R.C.S., Major R AM.C. With Tables and

Illustrations. Crown 8vo. 23, 6d. net. [1907
A reliable exposition of the method by which disinfectants are examined
at the present day. Will be found most useful to all who have to examine

or purchase disinfectants.

BOOKS FOR THE USE OF MUNICIPAL OFFICERS.
The Register of Letters Received. Each

page is ruled and headed for dates, names, and addresses.

The Office Call Book. For Name of Caller,

from whom, and on what business,
Strongly nalf bound in Leather, Cloth sides. Feap. folio. 200 pages. Each
10z, 6d. net. [1903

¢, FETTER LANE, LONDON, E.C.




S e B =

TIHE SANITARY PUBLISHING Co., LTD. 3

Books and Book=keeping in a Public Health
Department. By ALBERT TAYLOR, Author of the *“ Sanitary

Inspectors’ Handbook,” 11 by 8%. Paper covers, 1s. net, Cloth, 1s. 6d.
net. [1903

A List of Books, Notices, and Forms kept in a Public Health Department,
together with Specimen Pages of the most important of them.

Any of the above can be had, strongly half bound, Cloth sides, at short notice,
Headings can be re-arranged if desired at reasonable rates. :
The Sanitary Publishing Co. are prepared to submit estimates to Sanitary
Authorities for the supply of any of the Books or Forms referred to in
Taylor’s “Sanitary Inspectors’ Handbook,” or in ‘ Books and Book-
keeping in a Public Health Department,” by the same Author, making

such alterations as may be necessary to meet Local requirements.

Calculation of Areas, Cubic Space, &c.:

Notes on Practical Sanitary Science. By WILLIAM H. MAX-
WELL. With Numerous Diagrams. Demy 8vo. 2s. net.

“The * Notes’ will, we believe, be found to be of use to Engineers and
Surverors in practice, being prepared in a concise form and of ready
referen. ¢ . Some of the most important theories as demonstrated in Euclid
are given, and a passing reference is made to the use of Trigonometry and
Logarithms. The concluding chapter treats of the caleculation of quantities of
earthwork.”

Consumption. By J. Epwarp Squire, M.D.
(Lond.), D.P.H. (Cantab), M.R.C.P., Physician to the North London
Hospital for Consumption and Diseases of the Chest and to the St.
Marylebone General Dispensary. With an Introduction by Sir WILLIAM
BROADBENT, Bart., M.D., F.R.C.P., &e. Demy 8vo. 10s. 6d. [net.

1900

CONTENTS.—Definitions—The Causation of Consumption—FPulmonary
Affections which may lead to Phthizis—The Influence of Heredity in
Phthisis—The Prevention of Tuberculosis —To what Extent can Legisla-
tion assist in Diminishing the Prevalence of Consumption and other
Tubercular Diseases—The Prevention of Consumption—The Practitioner’s
Part in the Prevention of Tuberculosis—The Influence of the Bacillary
Theorr of Tuberculosis on the Treatment of Phthisie—Some Considera-
tions with rega~d to the Treatment of Pulmonary Tuberculosis, and the
Limitations to Us~fulness of Antitoxine and Auntiseptics in the Treatment
of this Disease—Remarks on Some Cases of Phthisis treated by Dr
Koch's Method—The Administration of Large Doses of Guaiacol in
Phthisis—The Hygienic or Fresh Air Treatment of Consumption—The
Hygienic Treatment of Consumption at Home—Physical Examination
and Jl.'linr_'l’lﬂ.ﬂiﬂ—i't Cage of Heart Disease—Clinical Observations—A
Cardio—Pulmonary Munmun—Some Clinical Remarks on Pneumonin—

Some Further Reflections concerning Pneumonia— Experimental Research
in Reference to Tubereulosis.

s, FETTER LANE, LONDON, E.C.
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C. H. Clarke’s Examination Aids.

Calculation of Cubic Space, &c., for
Sanitary Officers. By C. H. CLARKE. Sixth Edition. 1s. net.

Trade Nuisances: Their Nature and Abate-
ment. Fourth Edition. 6d. net.

Practical Drain Inspection. Fifth Edition.
6d. net.

Notes on Sanitary Law for Students.
Sixth Edition. 1s. 2d. aet.

The Study of Sanitary Law. A Supple-

ment to above. 6d. net.

Destructors and the Removal of Town

Refuse. With SPECIAL SUPPLEMENT exhaustively dealing with
the Latest Practice in Refuse Destructors and Power Production,
embodying the Latest Developments and Working Results attained in
all branches. By WILLIAM H. MAXWELL, Assoc. M. Inst. C.E,,
Borough and Waterworks Engineer, Tunbridge Wells Corporation.
Demy 8vn. Fully Illustrated throughout. 524 pages. 158 net. [1905

ABRIDGED SYNOPSIS OF CONTENTS.—A detailed résumé of the law
bearing upon the subject—DBy-laws of Local Government Board, L.ondon
County Council, &c.—The Scavenging and Cleansing of Streets—Disposal
of Street Refuse—Street Watering—House Refuse: Its Collection and
Ultimate Disposal—Definition of Refuse : Its Composition, Quantity, &e.
—Temporary Storage of Refuse—Collection of Refuse—The Removal of
Excreta—Full Descriptions of all Methods Employed—Disposal of Town
Refuse—Full Descriptions of the various Methods in Use—Refuse
Destructora—Detailed and Illustrated Desecriptions of all Types of
Furnaces, with their Merits, Defects, &c.—Destructor Accessories—
Cremators, Carboniser, Charging Apparatus, Fire Bars, &e.—General
Observations on Refuse Destructors—Cost of Construction—Cost "
of Working—Value of Town Refuse for Power Production—Duty
per Cell—Amount of Residuum and its Uses—Manufacture of
Flagging—Nuisance from Destructors, &c,—Chimneys—Construction of
Tall Chimneys, their Stability, &c.—Water-tube Boilers—Refuse Disposal
and Destructor Installations of various Towuns—Detailed and fully
[llustrated Deseriptions of the Installations and Working Results of
about 120 Refuse Destructors throughout the Country—Thermal
Storage—Necessity for Storage of Energy, Methods of Storage—Mr,
Druitt Halpin's System of Thermal Storage—Practical Installation of
System-—Thermo-Dynamic Aspect of Thermal Storage—The Problem of
the Disposal of Town Refuse : Recent Progress: Present Day Practice—

"% FETTER LANE, LONDON, E.C.
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Accessory Plaot, and the Utilisation of Surplus Heat and Clinker at
Modern Destructor Installations—Some Recent Destructors—Appendix ;
Results of Recent Tests of Performances at various Modern Destruetor
Installations. Numerous Illustrations,

PRES3 OPINIONS OF FIRST ISSUE.

“ Mr, Maxwell seems to have consulted every known authority. He
possesses in a satisfactory degree the art of condensing information, and the
result is a book which, as a mark of reference on the subject, stands alone.

. "—ZEngincer. P ‘

‘ A comprehensive, accurate, and thoroughly adequate book on this subject
has long been wanted, and we have no hesitation in saying that the want has
been at last supplied by Mr. Wm. H. Maxweil, Assistant Engineer and Sur-
veyor to the Leyton Urban District Council, in his book, ‘T_ha Removal and
Disposal of Town Refuse, '. . ."—Surveyor and Municipal cnd County
Engineer.

“Thia is the first work in the English language dealing in a comprehensive
manner with the collection and disposal of garbage and other city refuse, and
we are pleased to add that itis a good one. . . ."—ZBungineering Nzws and
American Railway Jowrnal,

“ It is a book which it would be worth the while of many in our profession
to obtain, read, and keep for reference. . . . Electrical engineers will
certainly have to qualify in refuse-burning, in addition to the other branches
of knowledge which they have hitherto had to master. . . ."—ZFElectrical
Review.

“Mr. Maxwell has produced a most serviceable book. . . . Sucha
volume, containing results up to date, appears at a very opportune time,”

and, “in view of the progress now being made in the direction of
refuse cremation, it should be widely read by engineers, councillors, and all
others nterested in municipal works.""—Contract Journal,

Departmental Decisions by the Local

(Government Board, Board of Education, Home Office,
Treasury. Quarterly Issue No. 6, March, 1907. 2s, net.

Disinfection and the Preservation of

Food, together with an Account of the Chemical Sub-
stances used as Antiseptics and Preservatives. By SAMUEL
RIDEAL, D.Se. (Lond.). Illustrated. Third Edition. 494 pages,
Medium B8vo. 135s, net, (1908
This edition has been entirely re-written and revised, with such additions as
to bring thesubject up to the present time. The enlargement of the
section on Food Preservatives will make it a manual of practical vaius
to those engaged in many of our largest trades and industries.
CONTENTS.—Introductory—Mechanieal Disinfection—Sterilisation by Heat
—Chemical Disinfectants—The Non-metallic Elements and their
Derivations—Metallic Salts—Organic Substances—Compounds Related
to the Alcohols—Practical Methods—Personal and Internal Disinfection

—Preservation of Food—Legal Statutes and Regulations—Metheds and
Analysin—Index.

5, FETTER LANE, LONDON, E.C.
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Drainage of Property: Form of Deed of

Covenant as to. Specially prepared for District Councils. Blank
space for Plans. 9d. Special terms to Councils,

Modern House Drainage, Plans, and
Diagrams. By GERARD J. G. JENSEN, C.E. Size 173in. by 22}in.,
in Two Sheets folded in Cloth Case, 1s. 6d. net.;: mounted on Linen and
folded in Thumb Case, 2s. 6d. net. [1904

“. . . . Thearchitect and builder are often in want of a compact
plan illustrating the principles of house drainage, showing the several modes
of connection between closets and fittings, and the waste-pipes, anti-syphonage
pipes, bath and lavatory connection ; also the plan of a house, showing the
lines of stoneware and iron drain pipes, outlet ventilator, and air inlet, gully
traps, &c. Mr. Jensen's two sheets will enable the draughtsman to introduce
these details.”"—Building News.

**To the young sanitary engineer or plumber we consider these two sheeis
to be of great value, as they contain particulars which can be applied to
sanitary works of all kinds, both those on a small scale and those of an exten-
sive character.”—The Plumber and Decorator.

Modern Drainage Inspection and Sanitary
Surveys. By GERARD J. G. JENSEN, C.E. Second Edition.

Illustrated, Crown 8vo. 2s. 6d. net.
This volume has proved itself a thoroughly reliable text-book on the subject
of which it treats. It is indispensable to the student, while the qualified
engineer or inspector will find it teeming with valuable hints and suggestions.

PRESS OPINIONS.

“ _ . . Thoroughly in accord with its title. . . . Evidently the
outcome of much practical experience.”—The Lancet.
“ ., Full of value. . . . Will take its place in the forefront.

. S—Jowrnad of the Sanitary Institute.
“ . . The subject is treated by one evidently well qualified to deal
with it.”—The Contract Jowrnal,

House Drainage and Sanitary Fitments.
By GERARD J. G. JENSEN, C.E. 347 Illustrations. 257 pages.
Crown 8vo. Ds. net. [1900

CONTENTS.—General Remarks—Disconnection—The Planning of House
Drainage—Miscellaneous Materials used in Drainage Work—Form and
Materials of Piping used in Drainage Work—Joints—Junctions and
Bends—Traps—Inspection Eyes and Chambers—Manhole Covers—
Gradients and Dimensions of Drains—The Ventilation of Drains, &c—
Drain Flushing and Flushing Tanks—Trenches and Foundations for
Drains—Drain Laying and Pipe Fixing—Sanitary Fitments—Lavatories

¢ FETTER LANE, LONDON, E.C.
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__Baths—Sinks—Water-closets—Water Waste Preventers—Housemaid's

Slop Sinks—Trough Closets and Latrines—Waste Water-closets —Urinals
—Testing.

“ Even the most unacquainted with sanitary matters cannot fail by a

perusal of this book to learn how to correctly arrange the drains, &ec., of

houses.”—The Engincer. ! _

““We can heartily recommend it as a trustworthy guide to the subject of
which it treats. . . . Mr. Jensen may be congratulated on having
crowded so much information into sosmall a space.”— The Builder,

e Will no doubt be one of the text-books of the future,”"—
Sunitary Inspectors’ Journal. _ ; : _ ‘
The fundamental principle of House Drainage are herein detailed in their

most advanced form.

By=laws as to House Drainage and Sanitary

Fittings made by the London County Council. Annotafed
by G. J. vENSEN, C.E. Second Edition, revised and enlarged. 109
Illustrations. Crown 8vo., 3s. 6d. net. In the press. [1907

This work, which has been brought up to date by the inclusion of the new
By-laws, will be found useful, not only in London but in Urban districts
generally, As the by-laws of these districts are mostly based upon the
Model By-laws of the Local Government Board, and are therefore very
similar in character and wording to those contained in this volume,
footnotes have been appended where they have been found to differ
materially.

Cast Iron House Drainage. With Especial
reference to the Drainage of Town Houses. By GERARD J. G.
JENSEN. Crown 8vo In the Press. [1907

Thiz volume will deal exhaustively with the materials and construction of
cast iron systems of drainage. With the advent of underground railways
and heavy motor traffic in streets, the proper construction of drainage
upon permanent lines has become of the utmost importance, and this
book will be found to be a very serviceable guide on the subject. The
author's text-books are now well-known, and this volume will be found
as valuable as its predecessors, while containing much new and valuable
information.

Drainage of Villages. By Winrniam SpiNks,
Assoc. M. Inst. C.E., Member of the Incorporated Association of Municipal
and County Engineers; Member of Sanitary Institute; Lecturer on
Sanitary Engineering, Yorkshire College, Victoria University ; President
of Sanitary Engineering Section of the British Institute of Public Health.
Crown 8vo. New Edition in preparation.

SYNOPSIS OF CONTENTS.—SBtatutory Powers—Pollution of Streams—In
case of Failure to Provide Schemes—Existing Sewers—Present Means of
Disposal—Composition of BSewage—Self-purifying Power of Rivers.

5. FETTER LANE, LONDON, E.C, B2
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Areas of District to be Sewered—Power to Enter Private Lands—Works
without District—Special Drainage Districts—Power to Agree with
neighbouring Authority to take and deal with Sewage—Joint Sewerage
Boards—Rainfall—The Geological Character of the District— Present and
Prospective Number of Inhabitants—Supply of Water—Sanitary Ap-
pliances—Position of Outfall Works—Power to Purchase Lands—
Borrowing Powers—Requirements of a Sewerage System—Depths—
Gradients—Lines—Sewers and their Jointing—Manholes—Flushing—
Ventilation—Sewage Disposal—Purification through Land—Tanks—
Sludge—Filtration,

Factory and Workshop Act, 1gor: Duties
of Local Authorities (County Boroughs, Non-County
Boroughs, Urban District Councils, and Rural District
Councils. By JAMES ROBERT KAYE, M.B, D.P.H., County
Medical Officer for the West Riding of Yorkshire. Second Edition.
Crown 8vo., 2s. net. 3 [1906

This book has been compiled with a view of assisting Sanitary Officers and
others to a better comprehension of their duties under this important Aect.

Part I. sets out the duties of Local Authorities under the several
headings, and indicates (by framed marginal notes having reference to
Part II.) the particular classes of work to which each duty is to be
applied by the Distriet Council.

Part II. gives briefly the praectical definition of the various premises
to which the Act applies, and also shows what duties are to be performed
by Sanitary Authorities in regard to each.

Part III. contains suggestions for books to be kept by Sanitary
Authorities in order to effectually carry out their duties.

Elementary Science applied to Sanitation
and Plumbers’ Work. By A. HERRING-SHAW, R.P.C., Assoc.
R. San. Inst., Vic. Univ. San. Cert. Honrs. Silver Medallist ; Lecturer,
&ec,, Mun. School of Technology, Manchester. Illustrated. 234 pages.
Demy 8vo. 2s. 9d. net,

A popular text-book for Students of Sanitary Engineering and Plumbers’
Work, which should be in the hands of all Sanitary Inspectors, Plumbers,
and Students of Sanitary Science, [1906

Food Inspectors’ Handbook. By Fraxcis

VACHER, County Medical Officer for Cheshire. Fourth Edition, Revised

and Enlarged, with Illustrations, 231 pages. Crown 8vo., 3s. !E;léﬂget.

(ONTENTS.—The Food Inspector: His Qualifications and Obligations.
Statutory Powers. Statutory Powers Continued : Adulteration of Food.
Animals, Carcases, and Butchers’ Meat. The Diseases of Animals which
render Meat unfit for Human Food. The diseases of Animals which
Depreciate the Quality of the Meat, Render Portions of the Carcase Unfit

;, FETTER LANE, LONDON, E.C.
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for Human Food, or in the Later Stages Unfit the whole Carcase for
Human Food. Poultry and Game. Fish. Fruit and Vegetables. Corn,
Bread, and Flour. Milk. Arrowroot and similar Preparations. Butter
and its Substitutes. Cheese, Lard, and Eggs. Tea, Coffee, Cocoa, and
Sugar. Condiments, Spices, &c. :

Gas: Illuminating Power of Gas: A Table

for Ascertaining the True Illuminating Power of Gas
Deduced from Pole’s Law. By W. J. DIBDIN, F.LC,, F.C.8S.
Size 30 by 22, 21s. net. (1903

Owing to the diversity of opinion which has been widely expressed as to the
correct method of estimating the illuminating power of gases, Mr. W. J.
Dibdin, the well-known expert on gas-testing, who for fifteen years held
the position of Superintending Gas Examiner to the Metropolitan Board
of Works and the London County Council, has prepared a table based on
the law enunciated by the late Dr. Pole, F.R.S., one of the Metropolitan
Gas Referees, by means of which the true illuminating power of any
gas may be determined. This important law was deduced more than
thirty years ago, but, owing to its complicated character, it has been
little understood, and considered to be far too involved to render it
practicable for ordinary use. By means of an ingenious arrangement,
however, Mr. Dibdin's table indicates almost at a glance the true illumi-
nating power of practically any gas with the same facility that a rule-of-
three calculation is made on the slide rule, the plutometrical observations
involved being but very slightly more than is necessary with the ordinary
methods now in use, and which are subjected to so much debate.

The table is applicable for any gas, whatever the illuminating power, provided
the standard rate of consumption is the usual parliamentary one of five
cubic feet per hour.

The table is printed on stiff board, protected by brass rim and varnished, and
is accompanied by a descriptive pamphlet fully explaining the law ;
the table calculated therefrom, with a number of illustrations of its
working, and an abstract from the table, which is suitable for directly
reading the illuminating values of gases, such as are ordinarily met with
in gasworks practice, in a manner comparable to the well-known method
of ascertaining the “ Tabular Number " for correcting the volume of a gas
and standard temperature and pressure.

Public Lighting by Gas and Electricity.
By W. J. DIBDIN, F.I.C,, F.C.S., &c., Formerly Chemist and Super-
intending Gas Examiner to the London County Council. With numerous
[lustrations, Diagrams, and Tables. 537 pages. Demy Svo. 2ls. net.

1902

The subject matter is dealt with under the following chapter hen.d[ings -
Artificial Light—Its Source and Measurement—Photometers— Radial
Photometry—Illuminating Value of Coal Gas—Jet Photometer—Physical
Properties of Coal Gas—Chemical Composition of Coal Gas—Enrichment.
—Methods of Enrichment—(Gas Meters—Gas Burners—Incandescent Gas
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Lighting — Self-intensifying Gas Pressure — Anti-vibrators — Lamp
Governors and Average Meter System—Torch Lighting and Extinguishing
—>Street Lighting Tables—Effects of Improved Methods of Lighting by Gas
—Heating Value of Coal Gas—The Generation of Dynamic Electricity by
Mechanical Means—Electric Generators—Electromotora—Transformers—
Measurement of Current—Distribution of Light—Efficiency of Arc and
Electric Incandescent Lamps—Comparison of Cost and Heating Effect of
Lighting by Gas and Electricity—Practical Examples of Electric Lighting
by Direct and Alternating Current Systems—Acetylene—American
Experience.

APPENDICES :—Board of Trade Regulations as to Electricity Supply.
Electric Lighting Acts, 1882 to 1880. Provisional Orders. Table for
Use with Carcel Lamp. Table for Use with Candles. Tables L. to IV.—
Public Lighting in England.,

Healthy Homes. By Francis VacuEir, County
Medical Officer for Cheshire. Second Edition. Fully Illustrated. 167
pages. Crown 8vo., 2s. 6d. net. [1901

CONTENTS.—Introduction—Site—Soil-Aspect—Building Material — Con-
struction—Design and General Arrangement—Warming—Lighting—

Ventilation—Hot and Cold Water—Sanitary Requisites—Decoration
and Furniture—Stables—Cowhouses, &c.—How to Keep the House Clean

—Obligations of Householders and Sanitary Authority.

Digest of Public Health Cases. By J. E. R.

STEPHENS, Barrister-at-Law. 626 pages. 8vo. Zls. net, [1902

““This volume will form a very useful supplement to the ordinary text-
books on the Public Health Acts,”"— Municipal Journal.

““The book should be useful to all connected with local government affairs,
as well as to lawyers.”— Law Quarterly Review.

“ Should prove very serviceable to legal practitioners, and other persons
specially interested in public health law."—ZLaw Journal. '

““ We have no doubt that Mr. Stephens’ book will find a place on the shelves
of the pumerous class of persons who are associated with the administration
of the public health statutes.” —Justice of the Peace.

Digest of Highways Cases. By J. E. R

STEPHENS, Barrister-at-Law. 650 pages 8vo. 2ls. pet.

This work contains in full all the principal statutes relating to Highways and
Bridges from Magna Charta down to the Locomotives on Highways Act,
1898, together with an epitome of all the cases decided in the High Court
from the earliest times down to Easter Term, 1903, There are numerous
cross references, and a complete table of cases giving the page on which
each case is referred to in the body of the book. The subjects with
which the cases deal are placed in alphabetical order, and there is in

——
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addition a complete index to all the matter contained in the book. Dy
means of the index it will be easy to find not only all the cases dealing
with a particular point, but also all the sections of the various statutes
dealing with the same point. No other Digest relating to Highways has
ever been published on the same lines as the present one, (1903

“This is one of the most useful books on highway law that has yet been
published, and as the digest is supplemented by all the important Highway
Acts, the volume makes a complete hand-book to highway law. . . . No
other digest relating to highways has ever been published on the same lines
as the present one.”’-—Local Government Chroniele.

¢ A more useful compilation of cases could hardly have been made,” —Law
Notes.

“We can heartily recommend the book to highway autlorities and their
surveyors and advisers."—Surveyor.

“* Everyone who in his professional capacity has much to do with highways
will find this work useful.”"—Solicitors’ Journal.

““A book of this kind, which, as it were, consolidates in a form that is
handy for reference the whole of the law upon a particular important subject,
must prove of very considerable advantage both to professional men and
laymen. . . . The usefulness of the book is increased by the inclusion of
the principal statutes dealing with highways, bridges, and locomotives on
highways. An index that appears to be reliable makes the book complete.”—
Estates Gazette.

Hygiene: Diagrammettes for Teachers and

Students of Hygiene. By W. H.L KNIGHT. Fourth Edition.
63 pages. 11} x 8. 1ls, net. (1906

Infection: Dangerous Infectious Diseases.
By Dr. FRANCIS VACHER, M.O.H., Cheshire, 1s. 6d. net. [1897

The Prevention of Infection in Public
Yehicles. By ALFRED GREENWOOD, M.D., Ch.B., Medical Officer
of Health, Crewe. 1s. net.

The object of this work has been to describe the conditions at present existing
in public vehicles which tend to epread diseace, and to make certain
recommendations which, if carried out, would improve the conditions
materially. [1902

Lime, Mortar, and Cement: Their Com-

position and Analysis. By W. J. DIBEDIN, F.I.C, F.C.S., late
Chemist to the London County Council. 227 pages. Crown 8vo.,
D4, net.

Will prove invaluable to Surveyors, Municipal Engineers, Builders, Clerks of
Works, &e.

Introduction—Characteristics of various Limes—Clay—Sand and its Sub-
stitutes—Mortar and Cement—The Setting of Mortar and Cements—

5, FETTER LANE, LONDON, E.C.
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Rough Technical Tests of Mortar without Chemical Analysis—The
Chemical Analysis of Lime, Mortar, Cement, &c.—Typical Analyses of
Mortar and Cement-—Mechanical Tests of Cement—The Adulteration of
Portland Cement—The Strength of Brickwork—Concrete— Artificial
Stone—Asphalt.

“We recommend this book, not only as an excellent text-book for students,
but also as a practical treatise for practical men.”—British Architect.

Mathematical Drawing Instruments and

Materials, Embracing all Sundries used for Drawing, as also Materials
for Copying Tracings by Photography. Explanation of, and instruetions
for using Slide Rules, Scales, Curves, Drawing Apparatus, Drawing and
Tracing Papers and Cloths, and Mounted Papers, with instruetions for
Mounting and Varnishing. Full particulars of all latest improvements
and specialities to date. By A. G. THORNTON. Numerous Illustra-
tions. 254 pages. Crown 8vo. 3s 6d. net. [1906

[lodel Answers to Questions set by the

Sanitary Institute. The entire work has been re-modelled and
brought up to date. With numerous Illustrations and Diagrams. Crown
8vo. 159 Pages. 2s. 6d. net. [1904

This volume is primarily compiled for candidates for the examination of the
Sanitary Institute for Sanitary Inspectors, and contains model answers
to eome 152 questions which have been set at examinations between the
years 1901 and 1903. The questions have been carefully selected to
illustrate the various subjects which are dealt with in the Institute's
gyllabus, and the answers have been compiled by one who thcroughly
understands the subjects of which he writes. There is a good chapter on
* Advice to Candidates,” a list of text-books to be studied, and numerous
illustrations, The volume will not only be found useful to candidates—
to whom it must prove of very great value—but also to acting Inspectors,
as it deals with subjects which are continually ocecurring in practice, and
explains in general the best and most up-to-date methods of overcoming
difficulties which present themselves.

Municipal Engineering. Model Answers to
Questions Set at Recent Examinations of the Incorporated Association
of Municipal and County Engineers. 192 pages. 3. 6d. net. [1901

Public Health: Sanitary Law and Prac-

tice. A Handbook for Students on Public Health. By W. ROBERT-
SON, M.D. (Glas.), D.P.H., Medical Officer of Health, Leith, and CHAS.
PORTER, M.D. (Ed.), B.Se. (P.H.), &c., Lecturer on Bacteriology,
University College, Sheffield. With numerous Illustrations, 756 pages.
Demy 8vo. 10s, 6d. net. [1905
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CONTENTS.—Administration. Appointment of Health Officials. Quali-
fications and Duties of Health Officials. The Sanitary Inspector. Defini-
tions of Terms used in the various Public Health Acts. Nuisances.
Smoke Nuisance Prevention. Offensive Trades. Scavenging and
Cleansing. Pig Styes and the Keeping of Animals Slaughter-houses.
Unsound Food. Sale of Food and Drugs. Dairies, Cowsheds, and Milk-
shops. Infectious Diseases, Notification and Prevention. Prevention of
Epidemic Diseases. Infectious Diseases. Isolation Hospitals. Mor-
tuaries. Disposal of the Dead. Water Supply. Sewers, Draing, and
Water-closets. Water and Earth-clesets and Privies. Sewage Purifica-
tion. Common Lodging-houses. Houses Let in Lodgings. Underground
or Cellar Dwellings. New Streets and Buildings. Housing. Tents and
Vans. By-laws. Legal Proceedings. Power of Right of Entry. Public
Health Acts (Amendment) Act, 1890. Diseases of Animals Act and
Anthrax Order. Canal Boats Acts, 1877 and 1884. The Factory and
Workshop Act, 1901. Infant Life Protection Aet, 1897. Vaccination
Acts. Alkali Works Regulation Acts, 1881, 1892, and 1901. Rivers
Pollution Prevention. Extracts from Burgh Police Scotland Acts, 1892
and 1903. Cleansing of Persons Act, 1897. Midwives' Act, 1902. Shop
Hours Acts, 1892-1895. Appendix, Vital Statistics Tables. Index.

““ A valuable guide to the practical administration of the maze of statutes
which have been passed from time to time in connection with the public
health. . . . Ought to prove a valuable addition to the library of the
-engineer, the builder, and the architect.”—Engincer.

“This is a valuable handbook for students who propose to qualify as health
officials. . . The book is likely to be in great request.”—Esfates Gazette.

““ We certainly think that as a work of reference and as a handy guide this
;E:_lume will be hard to beat. It has our hearty commendation.” —Medical
vmes.

o T_hE.' chapters on ‘ Infectious Diseases’ and ‘ Sewers and Drains’ strike us
a3 being valuable in drawing attention to duties which are of the utmost
importance in the general interests of the community.”—7he Yorkshire Post.

The range of subjects includes every point in practical administration,
accompanied by numerous illustrations. . . ., The book will prove invalu-
able in all sanitary work.”—ZLaw Times,

The Plumbers’ Company’s Diagrams for the

11_!5e of Classes of Technical Instruction for Plumbers.
Size 8%in. by 5}in. 1s. each net. Nos. 1 and 2 now ready.

The diagrams, about one-eighth full size, are the first of a series intended to
lHllBtrl_ltB gome of the more important scientific principles underlying the
operations of the plumber ; types of apparatus ; the principles of their
construction ; and the workmanship employed in fitting them. The
diagrams and accompanying descriptions comprise :—Bends, corbel and
washdown w.c.'s, hydrostatics, lead work, levers applied to ball valves,
overflows, and wastes, soil-pipe joints, specific gravity, siphons, trap
showing water seal, valve closet, ventilated sink waste and gulley. The
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diagrams are admirably executed, and will be of wvalue not only to
plumbers, but to those engaged in both the practice and study of sanita-
tion. Full-size diagrams (53in. by 81in.) are also obtainable for teachin

purposes. Kither set might be kept in the offices of local authorities for
the benefit of builders, plumbers, and others,

Plumbing, Defects in, and Drainage Works.

New and Enlarged Edition. Illustrated by 120 Woodcuts. By
F. VACHER. 1s. Net. [1900

Plumbing: Experiments on Hot Water

Systems. By A. SAYERS, Lecturer on Plumbing, Municipal Technical
Institute, Belfast. With Prefatory Statement by F. C. FORTH, Assoc.
R.C. Sei. I,  With Illustrations and Diagrams. Crown 8vo. 3z net.

(1908

Plumbing, Technical. By F. Barrow Bex~grr,

Consulting Sanitary Engineer. Second Edition. 220 pages. Royal 8vo.
400 Illustrations. 3s. 6d. net.

CONTENTS.—General Elementary Science—DMaterials used by Plumbers—
Air and Ventilation—Water Supply—Sanitary Appliances and House
Drainage Work—Roof Work-—Geometry for Plumbers—Arithmetic and
Menszuration—Answers to Mensuration—Hydraulics—Practical Examina-
tion Tests. [1804

Every Candidate for the post of Sanitary Inspector, Inspector of Nuisances,
&c., who wishes to make sure of passing the Sanitary Institute Examina-
tion should procure the New and Revised Edition of the

Pocket Notes and Remembrancer for

Sanitary Inspectors. Second Enlarged Edition. 1s. nef. It
has been carefully compiled by Mr, J. T. COWDEROY, Chief Sanitary
Inspector for the Borough of Kidderminster.

Premier Self=-Instructor. Comprising Direc-

tions ‘as to Course of Study and how to pursue it. Examinations,
(Questions, and Answers (30 papers in all). Second Edition. 10s. 6d. net.

With the help of the ** Premier Self-Instructor,” it is possible for the Student
to pass his examination without any other assistance, and thus save
money.

The reliabj{lihy of the Self-Instructor is vouched for by the Publishers, who
hold testimonials as to its value.

Address all communications: The Author, * Premier Self-Instructor,” care
of Sanitary Publishing Co., Ltd , 5, Fetter-lane, London, E.C.
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Roads: The Construction of Roads, Paths,
and Sea Defences. With Portions relating to Private
Street Repairs, Specification Clauses, Prices for Esti-
mating, and Engineers’ Replies to Queries. By FRANK
LATHAM, C.E. Borough Engineer and Surveyor, Penzance. With
[lustrations and Tabular Statements. Crown 8vo. 221 pages. 7s. 6d.
net.

Introduction. The necessity of good roads for traction, line of roadway,
setting out, drainage and coverings of roads, road-rolling, stone-breaking,
paving with wood, stone, brick, artificial slabs, &c. Short chapters also
deal with scavenging, watering, and snow removal from roads. The
portions of the book which probably afford the greatest inlerest are
those containing new material on sea-walls, with illustrations of walls at
Penzance and Margate, and also short chapters on road bridges and
artificial stone plants. . . . Useful specification clauses on roads
and streets, sewers and sea-walls, and also a table of approximate prices
of road materiale, are added at the end of the book, and in a pocket in
the cover 18 a tabulated statement of details of road construction,
compiled from replies of various engineers and of interest for reference.
The book will prove a useful addition to the professional library., [1903

New Streets: Laying Out and Making Up.
By A. TAYLOR ALLEN. 175 pages. Crown 8vo., 3s. net.

The purpose of this book is chiefiy to serve as a condensed form of reference
and examples of carrying out the essential parts and work entailed by the
Surveyvor under the Public Health Act, 1875 (Sec. 150), and the Private
Street Works Act, 1892,

Part L. deals with the laying out and general construction of “new streets,”
with an appendix of By-laws with respect to the level, width, and con-
struction of new streeta.

Part II. comprizes the points which have to be considered in the making up
of private streete under powers conferred by various Acts, with selected
enactments and an appendix of the Private Street Works Act, 1892,

Part 111, consists of a reproduction of the work entailed in actual practice, and
comprises complete Plans, Specifications, Estimates, and Apportionments,
with specimen notices. [1805

Footpaths: Their Maintenance, Construc-
tion, and Cost. By A. TAYLOR ALLEN, C.E,, Engineer and Sur-
m-:aij'or, Portslade-on-Sea. With Illustrations, Diagrams, &c. Crown 8vo.,
Gd. net.

This little hand-book gives the mode of econstruction of pavings, with
approximate cost, and a synopsis of the law relating to existing pavements,
clauses for specification, model form of tender and specimen quantities, &e,

=
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Sanitary Law and Practice. By W. Rogerr-
SON, M.D. (Glas.), D.P.H., Medical Officer of Hea.lt.h Leith, and CHAS.
PURTER M.D. (Ed.), EEL (P.H.), &e., Lecturer on Bacteriology, Uni-
versity Cullege Sheffield. With numerous Illustrations. 756 pages.
Demy 8vo. 10s. 6d. net. [1905

A valuable handbook for all engaged in Municipal and Public Health work.

Sanitary Law, The Elements of. By Avice

RAVENHILL, Lecturer to the National Health Society, Assoc. San. Inst.
With Intmduntmn by Sir RICHARD T. THORNE, K.C.B,, F.R.S,, LL.D.
Second Edition, 6d. net.

Sanitary Law, Handbook of Scotch. By
THOS. W. SWANSON. Second Edition. 2s, 6d. net.
A handbook of the Law relating to the Public Health of Scotland. [1906

Sanitation of Domestic Buildings. By F.
LATHAM, C.E., Assistant Engineer and Surveyor, Borough of Penzance.
With Introduction by BALDWIN LATHAM, CE., F.G.S.,, FRMS,
Past-President Society of Engineers. Fully Illustrated. 132 pages.
Crown 8vo., 28. 6d. net.

General Remarks—Drains—=Section of Pipes—Junction with Drains—Soil
Pipes—Ventilation of Drains—Traps and Gullies—Inspection Chambers
—Internal Sanitary Fittings—Flushing Apparatus—Sinks—Urinal<—
Drain Testing—Baths and Lavatory Basins, &c. [1898

Sanitary Engineer’s Pocket Book. Com-

piled by E. A, SANDFORD FAWCETT, A.M.I.C.E., Mem. San. Inst.

For the use of Sanitary Engineers and Experts in Examining, Testing, and
Reporting on the Drainage, Water Supply, and General Sanitary Con-
dition of Premises.

Contairs 100 Report Forms, with Index, &e. &c. Leather Binding, with
Elastic Band. 74 x 5. 2s. 6d. net.

Sanitary Inspection Note=Book. (For
Sanitary Engineers, Surveyors, and Inspectors of Nuisances). Compiled
by GERARD J. G. JENSEN, C.E. Price 1s, net. Special Terms to
Municipal Authorities,

““. . . The various headings inserted throughout would seem to render
it impossible that any omission should oceur with regard to sanitary arrange-
ments inspected.”"—The Surveyor.

“If carefully followed the book will keep the Inspector right as to defects.

- It is agund shillingsworth,”"—The Sanitary Inspectors’ Jowrnal,
“. . . The Sanitary Enpgineer will find this note-book invaluable.”

—fn.shmtc of Sunitary Engmcew Transactions.
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Sanitary Inspector’s QGuide. By H.
LEMOINSON-CANNON, 257 pages. Crown 8vo. 3s. 6d. net,

Sanitary Record, The, and Journal of

Sanitary and Mupicipal Englneering. Vol. XXXIX., January
to June, 1907. Cloth, Gilt. 8=, 6d. net.

Cloth Cover for Binding ditto, 1s Gd. net.

Sewage Works Analyses. By S. J. FowLEr,
M.Se. (Viet.), F.I.C. Illustrated, Crown 8vo. 6&s. net.

Sewage and the Bacterial Purification of

Sewage. By S. RIDEAL, D.Sc. (Lond.), &. Third Edition. Revised
Throughout. Illustrated. 3855 pages. 8vo. 16a, net.

CONTENTS,.—Characters of Sewage and Primary Methods of Disposal—
Chemical Analyses of Sewage Efluents—Bacteria occurring in Sewage—
Irrigation and Sewage Farms—Subsidence and Chemical Precipitation—
Sterilisation—DBacterial Purification—Agricultural Value of Bacterial
Effluents—Distribution and Distributors—Trade Effluents—Index—
Numerous [llustrations. [1906

In this work the author incorporates the further experiences which have heen
gained in the bacterial methods of sewage disposal during the past five
years, and have embodied the conelusions of the Royal Commission so far
as they have been published,

“No word from 'us is needed to recommend Dr, Rideal’'s book. His name
is well known the world over, and we need only add that the present work
certainly ranks among the classics of the literature of sewage disposal, and is,
in our opinion, one of the best, if not the best, book on the subject ever yet
published.”" —Engincer.

‘Sewage, The Bacterial Treatment of. A

Handbook for Councillors, Engineers, and Surveyors. By GEORGE
THUDICHUM, F.C.S. Paper cover. 1s. net.

Sewage Disposal: A Resume, Historical and
Practical, with Notes and Comments. By W. H. KNIGHT.

6d. net.
“, . . . The whole forms a useful series of drawings, valuable not
only to engineers, but also to those who are cautmup]atmg having such work
carried out for them.”"—ZEngincer. [1904

Sewage and Water, The Purification of.

By W. J. DIBDIN, F.I.C., F.C.8,, &c., formerly Chemist to the London
County Council. Third Edition. Re-written and considerably Enlarged.
With additional Tables, Illustrations, and Diagrams, 379 pages, Demy
Bvo. 213 Imt
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SYNOPSIS OF CONTENTS.—General Considerations. Antiseptics, or
Preservation for Limited Periods ; Bacteriological Methods. Precipita-
tion. Kxperiments at Massachusetts and London. Sutton Experiments,
The Septic Tank and other Systems. Land Treatment ». Bacteria
Beds. Manchester Experiments. Leeds Experiments. The Bacterial
Treatment of Factory Refuse. Screening. The Purifieation of the
Thames, The Discharge of Sewage into Sea-water. The Filtration of
Potable Water. Systematic Examination of Potable Water. The
Character of the London Water Supply. The Action of Soft Water
upon Lead. The Absorption of Atmospheric Oxygen by Water.
Analyses and their Interpretation. Ventilation and Deodorisation of
Sewers. The Royal Commission on Sewage Disposal. Appendices: (L)
Examination for Matters in Suspension. (II.) Dissolved Oxygen. [1903

*. . . . Itis quite obvious that this book will serve as a very valuahble
source of reference upon the subject of purification of sewage by organisms.

It will be of service to those interested both in the theory and the practice of

the resolution of complex waste injurious compounds into simple innocuous

substances. The sanitary engineer and the bacteriologist will, as a matter of
course, avail thgmselves of the very practical and valuable experience recorded
by Mr. Dibdin,”—Lancet. :

““ The condensed summaries of the results obtained in wvarious places are,
by themselves, most valuable.” —Fngineer.

¢‘Is indispensable to everyone dealing with the complicated problems to
the discussion of which it is devoted.”—Surveyor.

“ Those who are attempting to keep posted on the subject of sewage dis-
posal will find this book of great value."—FEngineering News, New York.

“This book contains an immense amount of information on a subject which
the author has made a life study of, and it cannot but be of the greatest value
to all who have to advise upon, or are in any way interested in, this import-
ant subject.”—The Analyst.

Sewage, Recent Improvements in Methods-

for the Biological Treatment of. With a Description of the
Author’s Multiple Surface Biological Beds, for effectually dealing with
Suspended Matter, with Aerobic Action throughout. By W. J. DIBDIN,
F.I.C., F.C.8., &c. Second Edition, revised and enlarged. 1s.net. [190

Sewage Problem. A Review of the Evidence
Collected by the Royal Commission on Sewage Disposal. By ARTHUR
J. MARTIN, Assoc. M, Inst. C.E. 363 pages. Crown 8vo. us. 6d. net.

CONTEN TS.—The Purification of Sewage on Land. Are some sorts of Land
unsuitable for the Purification of Sewage ! The Purification of Sewage
in Artificial Works. Is it practicable to produce by Artificial Processes
an Efluent which shall not putrefy? Chemical Precipitation. Principles
icvolved in the Bacterial Purification of Sewage. The Need for Prelimi-
nary Treatment. Preliminary Bacterial Processes. Comparative Value
of Modes of Preliminary Treatment. Final Treatment. Bacterial Filters.
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Contact Beds. Flow Filters. Filtering Material. Contact Beds versus
Trickling Filters. Filters versus Land. Other Aspects of the Problem.
Supplementary Reports on Lana Treatment, &c. The Outlook. Appen-
dix A.—Brief Chronological Summary. Appendix B.—List of Reports
issued by present Commission. Index to Witnesses. Index to Subject
Matter. [1905

“Tp these interested in the subject this book is of very considerable
value, as giving in compact form a very fairly complete account of the doings
of the Commission.”"—The Engincer,

* As an educational book to every sewerage engineer of what has been done
and is being done, and as an epitome of the opinions of the ablest engineers
and chemists, the book in question cannot be surpassed.— The Sanitary Record.

““He has dealt with the whole question, so far as it has been investigated
by the Royal Commiesioners, with an open mind. This labour of scientific
compilation will be widely appreciated by all those concerned in this great
sanitary question,”—The Luncet.

““It is eminently a work which should be in the possession of everyone
interested in the question of sewage treatment, containing, as it does, the
essence of the fourteen volumes issued by the Cownmission."— The Surveyor.

*“Hearly thanks are due to the author for the great service he has
rendered engineers and sanitarians in digesting and classifying the evidence
collected by the Royal Commission on Sewage Disposal."—Engineering News.
New York,

“Mr. Martin has provided a book which will be eagerly sought after by
members of Sewage Committees and others who are appalled at the mass «f
matter in the numerous Blue-books published by the Commission. He is to
be congratulated upon the impartial way in which he has mauarshalled the
evidence.”"—Nature.

*‘ The book, which runs to 363 pages and contains an excellent index, can
‘be heartily recommended to all who wish to obtain a concise and connected
account of modern expert knowledge on all the most important aspects of
ihe sewage problem.”-—Tle Builder,

Sewage, Purification of, by Bacteria. By
ARTHUR J. MARTIN, Assoc, M. Inst. C.E. Fourth Edition. Paper
cover, 6d. net. New Edition in preparation.

Sewage Problem, The Full Solution of.

Being the Presidential Address to the Association of Managers of Sewage
Disposal Works at Carshalton, March 28th, 1903. By W. D. SCOTT
MONCRIEFF. 6d. net. Paper cover. 1904

Sewage, lodern Treatment of. The Pre-
paration of Schemes, Laying of Sewers, and Sewage Disposal. By 1. C.
H. SHENTON, M.S.E. Second Edition, Illustrated. Crown Svo.
1s. net.
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Sewage Sludge, Utilisation of. By P
: . rofi
W. B. BOTTOMLEY, 1':.'[.:".. Paper cover, 6d, net, y SARCOT

Sewage: Local Government Board Re-

quirements. Sewage Disposal Schemes. By S. H. S
second Edition. 2s, 6d. net. 4 A[?Bﬁﬁ:.:’;ﬁ'

Sewage : Simple Methods of Testing Sewage

Effluents, for Works Managers, Surveyors, : TE
o THUDICGHUM, F.I.C. Fuular:.apgévn. 2a, ﬁd.iet e ROLE
CONTENTS. —Introduction—The Method of Collecting Samples—Examina-
tion for Colour, Odour, &c.—Chemical Tests—Behaviour on Keeping—
M_eauing of Results of Analysis—Standards—The Care of Bacterial
Filters—A ppendix. [1905

Sewer and Drain Cases, Handbook of.
by J. B. R. CONDER. 2s 6d. net. [1904

Sewers and Drains, Law Affecting. With
Plans. By A. P. POLEY. Medium Svo. b5s. net. [1905

he Effective Dispersion of Noxious Gases
in Sewers and Drains. By FRANK LATHAM, C.E., Borough
Engineer and Surveyor, Penzance. Paper cover. 6d. net.

Tables of Flow in Circular Sewers and
Pipes. By J. P. DALTON. 6d.net. New Edition in preparation.

Smoke Prevention, Practical. By W.
NICHOLSON, Smoke Inspector, Sheffield. 151 pages. Crown 8vo.
98, Gd. net.

CONTENTS.—Colours and Densities of Smoke—Smoke from Private Dwelling
House Chimneys—Black Smoke from Steam Boilers—Certain Cures—Air
in the Furnace—Smoke - preventing Appliances—Black Smoke from
Metallurgical Furnaces—Special Furnaces—Mechanism to the Use of Man
—Gas-fired Furnaces—Low Chimneys—General Conclusions. (1902

* Dezerves the attention of both workmen and manufacturers, "—Sheffield

Weekly Independent.

“Such practical hints should be of the utmost value.”—Sheffield Dadly

Independent.

“The book should be in the hands of every person interested in this
question.” —Surveyor.

5, FETTER LANE, LOMDON, E.C.
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“The book is well written, and with abundance of proof and sound
argament.”—d shton-under-Lyne Weekly Herald.

“ We should dearly like to see a copy of this book in every fireman’s hands,
and to compel our leading manufacturers, and espeecially our Sanitary Com
mittees, to pass an examination in it."—>he Dawn.

“It is, we feel assured, for the public good that this book should be
carefully studied.”"—Sheffield Daily Telegraph.,

Smoky Fogs, How to Prevent. DBy ArrTHUR
J. MARTIN. 1s. net. [1806.

Student’s Guide to Success in Sanitary
Inspectors’ Examinations, By MATTHEW CHAPMAN, Sanitary
Inspector, Grimsby. Fully Illustrated. New Edition in the Press.

This work conveys in a compact and concise form a wealth of useful
information to the student. As a supplementary volume to the standard
text-books, it will be found invaluable, as it shows at a glance how to
put the knowledge gained from these works into answers suitable for
examiners.

The Ox: Its External and Internal
Organisation. By A. SEYFFERTH, Municipal Veterinary Surgeon
to the District of Firth. Revised and Edited by Professor G. T.
BROWN, C.B. With Coloured Anatomical Plates and Descriptive Matter,
New Edition, 8s. fd. net,

Uniform with the above.

The Horse, the Sheep, and the Pig.
Ventilation, Heating, and Lighting. By

W. H. MAXWELL, AM.I.C.E.,, Borough Engineer, Tunbridge Wells

C:ﬂrpnratmn. Profusely illustrated. Second Edition, Revised and
Enlarged. Crown 8vo, 3s, net. [1907

A tlmfuugl?l;:_ practical, concise handbook, much used by practical men,
scientific institutions, and candidates for sanitary science examinations.

“ The book will not only be useful to candidates for examinarion, but also

to busy men in practice who desire a summary of the chief points tuv be
observed in carrying out any schemes of ventilation, lighting, and heuting, ’

West Riding of Yorkshire-Sanitary Lec-

tures. This im;iuri.-mt-. geries of Lectures on Sanitation to the Health
Officera of Yorkshire (West Riding) in pamphlet form, 6d. each.

No. 1. Nuisances and Methods of In i iy SPOT”
i Ll s | spection. By SPOTTIS-
WOODE CAMERON, M.D., B.Sc., Medical Officer of Health, Leeds.

5 FETTER LANE, LONDON, E.C.
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No. 2.—Infectious Diseases, Disinfection, Ventilation. By W.
ARNOLD EVANS, M.D., D.P.H. Medical Officer of Health, Bradford.

No. 3.—Sanitary Law (A): The Public Health Act, 1875, and
the Model By-laws thereunder. By TREVOR EDWARDS,
West Riding Solicitor.

No. g.l;—]‘{danitary Law (B). By JOSEPH PRIESTLEY, B.A., M.D,,

No. 5.—Water Supplies, Domestic Plumbing. By J. MITCHELL
WILSON, M.D., Medical Officer of Health, Doncaster.

No. 8.—Seavenging and Refuse Disposal: Smoke Abatement.
By W. L. HUNTER, M.D., Medical Officer of Health, Pudsey.

No. 10.—Sanitary Inspectors’ Work (General and Recapitulatory).
g}r J.'IR. KAYE, M.B., Medical Officer to the West Riding County
ouncil. '

Rural Water Supplies. By J. C. RusserLn
McLEAN, M.D., M.Cu,, D.P.H., Fellow of Royal Institute of Public
Health, Medical Officer of Health, Doncaster Rural and Ticknell Urban
Districts. 1e. net.

In this work the author deals concisely, and in a practical mauner, with the
important subject of Rural Water Supply in its various phases, viz.:—
Purity of Atmosphere, Catchment Area, Suitable Conducting Channels,
Adequate Storage, Filtration, Upland Surface Waters, Streams and Rivers,
Springs and Wells,

The information in its pages, which is based on a large experience, will
be found of great value to Rural Authorities seeking a reliable guide,
and desiring to avoid or overcome the evils resulting from unwholesome
and polluted water supply.

Some useful legal extracts regarding the Water Supply of Rural Districts
are appended.

“Will be found most useful by members of Local Authorities and other

men, to whom it can be heartily recommended.” —British Medical J uurFi:[!I'bn
o el

Pure Drinking Water: Its Importance
and How to Obtain it. 3d.

The ‘¢ Sanitary Record’” Year Book and

Diary for 1907. Twenty-fifth Annual Issue.

Contains :—Sanitary Legislation of Past Year; Useful Memoranda for
Sanitary Engineersand Surveyors ; Directory of Government Departments ;
Sanitary and Allied Associations, &e. Three days on page. Interleaved
with Blotting. 2s. 6d. net. Cloth, Gilt.

— ——me——
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Water Supply of Vlilages and Small

Towns. By H. I. SHENTON. Paper cover, 6d. net.

L] - ."

The Zymotic Enquiry Book. By J. Storey,
Sanitary Inspector, Nuntwich.

This book is handy in size, and each opening gives all the headings necessary

for making a complete report of every case of zymotic disease oceurring

in a distriect. It is based upon the results of a long experience in the

Pablic Health Service. 1a. net. Special termg to Councils for Quantities,
[1904

ALL STUDENTS OF SANITARY PROGRESS

SHOULD CONSULT

ROBERTSON & PORTER'S

SANITARY LAW AND PRACTICE

(See page 16.)

It is up-to-date, trustworthy, and will help in all
courses of thelr study.

CANDIDATES FOR CERTIFICATES

WILL DO WELL TO TRY THE

PREMIER SELF - INSTRUCTOR.

(Hee page 14.)
It glves them just the ideas they want.

NO HALF-GUINEA COULD BE BETTER SPENT.

5, FETTER LANE, LONDON, E.C.




Established
1874,

Established
1874.

TrE SANITARY RECORD

And Journal of Sanitary and Municipal
Engineering.

Price 3d. weekly. Annual Subscription: For the United Kingdom,

THE

THE

THE

THE

14s.; for the Colonies and Abroad, 17s., post free.

SANITARY RECORD is designed to meet the require-
ments of everyone interested in Municipal and Sanitary
Affairs, and is recognised as the representative organ of
Bnrmugh Engineers, Medical Officers of Health, Clerks
to ILocal Authorities, Sanitary and Food Inspecmrs, and
Health Visitors.

SANITARY RECORD contains, week by week, Practical
Articles written by leading Authorities in their Speciai
Subjects. Its News Service is complete, thus keeping its
readers up-to-date. The Answers to Correspondents is a
feature which has long been of immense help to Officials
and Students, and this Department is constantly appealed
to by readers in all parts of the world.

SANITARY RECORD has a circulation which i1s greater
and more wide-spread than any other periodical devoted
to Public Health. Its subscribers are chiefly officials in
Great Britain and Ireland, in the great self-governing
Colonies and British Dependencies, in the United States
of America, and in Countries on the three Continents.
SANITARY RECORD, therefore, is an absolutely 1n-
valuable medium for Advertisements of interest to Muni-
cipal and Government Departments and Officials. Scale of
Charges for Displayed Advertisements, Contracts, Situations
Wanted and Vacant, &c., sent on application to—

The Sanitary Record Publishing Department.




Rl

s 0¥
*:I-ri_'h..p




p:
L
ks L} L7
i "" %5
5T Ak
0
Sy T
e, T
e 8
£ Wy Y -
;El‘i L Sy b
H 9 ik, e 2
N £




. ol - e o
¥ " & L4
e i B L ﬂ » 4
- i - - :
b s By = -
N R A - S - >
e % y
” -.r...ﬂ rl
.l. #l‘
£l .r.
-
¥
4
ad
i
-
L
kae ¥
.r._..‘ -. .l..-.l B - #l
ey 1
g : : ' L] ..I
> " ;
L "
LY ...v
3 =
K

e g -H*Mj%

E I S tﬁ...un_'-



)
!
.
.

0
5,
a
-

L]

5

u

5,

o g oy T g F i e
W WA - - ’ # A
- v A 5 PR
LR, T # 5 S
e N . : . F g e F s
iy ) i
. i T R = " # # i aa
T % i o
o = ¥ A o
o 3 .
e . . J o
LR " . x
. e g . e
e o 4 ;
i =y e
. 3 ’ H F '
S ~ x . . "
L - " " .
- A, o8 %, - d
. Y -
B T oA W .
e B B . . o - g
i - -
L x . 5 - A ’
g g e X . %
ol S o N - -
. L . s
T I w“ . ' ‘
LR 3 . 4 . T, ) % 4
i o . i {
O 4 = = L
R g g e e "a % é ~
A . e
o g - - . P
R . * .
L . . "
o x v
iy e .
i e %
S ~
N N e - - . HoAs
3 iy m 4 . L g ol ol
it el . a 3 £ E
ey Ryt ] i . .
W " x Y " 3 0 = -.l-.-.ut\-.
e . ¥ 3 " " -
N N T R e - - ’ gt
i e F
e e . : . - e s d e
A ' 3 T
T S
- . i i 8 . . g e
% u W - - # PR R F R F
-y et : - E gl gl
SR
. s
= . . s R PR
. e S A : Ay B . e
o . - 5 s S
T R EE . i
A : 4 ¥ St
e . R
Sy T - . FoEoEE
. FE R E P
ot MBS, . 3 - - AR
e Y
e, T F _r
A 0 Tk f e
= e X . e r o
o . g FoF F
e T T T
A N » .
W o B . L : L o
AW A R A = J ! g
N . » 2
HR T R T R » ; 4 ; ;
.- gt e 1 ¢
. . n ¥
' 3 " 5 - L 1.11.-1‘1
o - - ’ - . i a e
e o iy # i r " B

LR

L]

Ly TR



