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%o ¢ Frederick Edgelow; forva,
"to thy assent to the Shong the tin,
‘or bdo with them, able and eh

lid extrote to my acenlation at o
Eairact from the Py °f this solid “matter were t =

dated ¢ of my inspections the
ombay sewers v

8 .
o %’roposed by the Hon'ble this solitvseshah M. Mehta,

LE~— b

# That the Munteipal Commissiorer be asked to inform
No.3gp,  the Corporation if he received from the
"™ Hon'ble Mr. Ranchodlal Chotalal copy of a
letter, dated 21lst January 1897, addressed to him by
Mr. Baldwin Latham, and to lay it before the Corpora-
tion at its next adjourned meeting.”

The motion was seconded by Dinsha E, Wacha, Esq.,
sud carried,

Egtract from the Procesdings of the Corporation dated
the 4tk August 1898,

Congidered the following :—
No. 8850 or 1898-99,
Bousay, 9th July 1898,
To Tea MUNICIPAL SECRETARY,

S1g,~In roforence to the Corporation Resolution No, 5252 of the
Tth inetant, I have the honour to state that receipt of s copy of the
lotter roferred to cannot be traced in this office, I, howaver, for ward
a copy made from a copy ia the possession of Mr, N, N, Wadip,
L buve, &a; 7 1 :

+®. C. H, SNOW, Commissioner.

;"iWEsmmsrzn CrAMBERS,
1] 13, VicTonu Stregr,
W esTMDgzaR, 8. W., January 21st, 1897,
- AHIMEDABATS SEWERAGE, '

Desr 81, —{ beg to acknowledge the receipt of your letter
- No. 1597 of the 3lst December 1896, and I take the opportunity
of stating in reply to your communieation that I am not at oll sur-



prised to F~' - /likely to attribote the

outbreak Aatisfactory state of the
drainag - ;toubt what hos ocourred in
Bomb: . léad to delay in providing
B remme., _ sat City and in other places,
You are . . ;}ngo I most carefully examined
the whole of the . iof that City, and advised the

authorities with referenuemy  shatber, when I discovered that the
system of sewerage which hadtieen brought into operation was hy

 no means such a parfect system as onght to have been-adopted in an
Indinn City, and suggested remedies by preparing a new scheme for
the drainage of that City, the largest portion of which would have
been dealt with by direct gravitation.

Tha errors whioh have been perpetuated in the drainage of Bombay
have not arisen in the area which has Leen carried out at Ahmed-
abad; and the consequonce is that while your sewers, aceording to your
own statement, are shown to be absolutely free from deposit, this is
not the case in the Bombay sewers, : _

I have appended to this letter a section which shows the mode
in which the main sewers of Bombay are construgted, and which
give the length and levels of the various portions of this main
sower, from which it will be ssen thut, whatever the size of the
sowers, the sewers are all level upon their inverts; but as the velocity
of flow in a sewer doss not depend upon the inclination of the invert
but upon the inclination of the surfuce of the sewago whiciis flowing
through the sewer, it will be seon that if a line be drawn from the
crown of the upper end of the main sewer to the erown of the lower
end of the main sewer, the actual fall on the surface does not cunform
to the fall of the sewer, and is very considecably less than the average
inclination of the sewers in question, for the fall from one end of the
invert to the othar as shown by these lovels is 14'94 foot, while the
aotunl fall along the crown is only 10'69 feet. The consequence is
that if these sewers run full at any time, the velocity of flow through
them, especially through the small sewers of the upper parts of the
systom, i3 actuslly less than is considered a sufficient velocity in
this country to moke aself-cleansing sewer ; but in Indis, 25 9 very
much higher velocity is required for sewers to make them self-
olennsing than in this eountry, it must be olvious that sewers s con-
structed cannot be self-cleansing,

The average rate of the inclinations of the inverts of these majn
sewers, shown upon the sketch appended, is 1 in 148855 feet, whereas
the average inolination from crown to orown is only 1 in 2080+35
feet ; bat the bouses in Bombay have never been connocted up to
tha sowors, so that although the sewers are calenlated to convey 4
consicorsble volume of sewage, and if they eould carry this volume
of sewage they would be more likely o be self-dleansing than they
are, yet owing to the sonage not being admitted to them, the.
absolute velooity of flow in the sewers i9 so small thatit is absoe
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e "“v, Frederick Edgelow,
lutely impossible for it to ceny assent to the Shone: forward to the
point of outfall, Add to tgado with them, af; the time of my
inspection of the sewers, affer bowrote to my agenble and expense
of separately collecting the solid exe: ..,y pint -1v Jation at certnin

oints in Bombay, 186 tons of this solid mutter were turned daily
(o the sewers, At the time of my inspections the total volume
of sewago flowing through the Bombay sewces wus under eight
million gallons per day, and if all this solid exereta is mixed with
the whole of the sewage of the 24 hours, it would add 3645 graing
to every gallon of sewage—a quantity which is about four ties in
oxcess of the normal solids in sewage in this country, Add to this
howevor the solid matters washed in from open eut drains passing
all kinds of garbage into the sowers, and there cannot be & shadow
of doubt as to why the solids shonld accumulate in the sewers of
Bombay to the extent which was shown at the time of my inspec-
tion, which is entirely due to having sewers of so large a size having
#0 little fall and such volume fowing through them,

H the sewora were constructed on the same principles as the part
of the ity of Ahmedabad which has alveady been sewered, no
sorumulation could possibly srise, acd there could be no diffioulty
or trouble in dealing with the sowage itself,

There oan ba little doubt that such sewers ag have been allowed
tn exist in Bombay ara more or less detrimental to health ; and I was
hopeful that the Municipality of Bombay would bave aeted npon
the exparience of those who devoted their attention to these matters,
and not have taken matters so much into their own hands,

The delay arising from the question of house conneetions in
Bombay 482 matter which an experienced engineer would have
auceessfully settled in five minutes, but things appear to be governed
in Bombay more by sentiment than by actual knowledge or expe-
rience, What ooulcf possibly be more detrimental to Bombay than
the position of its existing outfall and the large sewage lake
which is allowed to exist on its westorn shore for so long a
period ? The proper place for the outfull for Bombay should
clearly have been at tho very southern extremity of the island,
This at one time was looked upon by all parties as the proper
place for the disposal of the sewage; bub astime went on opinions
changed, and ultimately an ouvtfall wos selected on the west of
the island entirely through a misconception of the actual set of
the tidal currents and the laws which are at work for disposing of
gowage in tidal waters, At the pressnt outfull on the western side
the sowage is discharged at all slages of the tide, to be bronght back
by evary flood upon the shore in the immediate neighbourhond, thus
fonling the whola coast on the west side, or the side from which the
prevailing winds blow that bring the fresh air for the invigoration
of the inhabitants of the oity, Knowing the strange infatuation
which had taken hold on the authorities of Bombay with reference
fo this outfall on the western side, and the impossibility as it appeared



of carrying ontaf - v soutbern extremity of the
distriot, 1 gove . wstarn owfall only on the condi-
tion that the se -scharged only on a limited time of
the ebb tido, #d wuw.. .. _owatof it could be effectually got rid of
without polluting the western shore, I understand however that
nothing Eas boen done, and stramge as it may appesr in Bombay,
they have adopted for o portion of their diitriot the Shone System
—a system by which the pure air of heaven is made use of for for¢ing
out the foul sowage of the existing sewers, and this foul air is abso-
Jutely liberated within an eastern city. The fuct of uny Municipality
or any person ot persons, professional or otherwise, adopting and advo-
cating the Shone System s a sanitary measure shows how litile they
can possibly know of what is sanitary especially in an eastern city
like that of Bombay.

It is shown by the figures published in Rangoon in the various
trials which have been made with the Shone Systemin that sity,
that where air of 26 and 27 1bs. pressure above the almosphere is
used, the actua] volume of fresh air used was from 4-89 volumes to
573 volumes for each volume of sewage raised, so that for every
million gallons of sewngo raised by this plan in the city, over five
nillion gallons of foul air are liherated in the atmosphere.

Still more singular is the fact that in Bombay they have discard-
od the original pumping engines, which gave an efficiency of 36
per cent,, on aceount of their giving such alow duty in raising sewage,
and have put up at great expense new pumping engines, yet while
doing this on the one hand they have adopted the Shone system
on the other hand, and I will undertske to guarantes that if an
officient and proper experiment were made as to the efficiency,
namely, such as would be done with an ordinary pumping engine,
as to the amount of sewage raised on the one hand and the power
employed in doing it on the other hand, the efficiency of this Shone
system would not exceed one-fourth of that of the engine which they
have discarded.

I cannot concoive anything mare deloterious to health than the
large volumes of foul air which must be liberated under the Shone
system within the place in which the sewage is produced ; and in
my judgment there would be nothing more likely to lead to the

dissemination of the plague and such Jike diseases than the dispersion
of this foul air,

In a previous letter I have already drawn your sttention to the
fact that the recent Clovernment reports show how the health of
Karachi has suffored sinco it has laid its now system of drainage on
the Shone system ; and the same thing occurred with regard to Ran-
goon, and o it will be to the end of the chapter ; that this is & matter
of which the Munieipality of Bombay havatull knowledge I must inform
you that arrangements were being entered into between the Munici~
pakity of Bombay and myself for my nacting as their Consulting
Engmeer, but upon the Municipal Commissioner, Mr. Acworth,
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informing my agent, Mr, Frederick Edgelow, of Bombay, that
I should ﬁe required to give my assent to the Shone systom, I declined
to have anything whatever to do with them, and the following
is a quotation of a letwer which I wrote to my agent at the time : -

“ If it is required by the Bombay Municipality thet I shouw
“ advige them to adopt the Shone system at Bombay, I should
* deoline under any eircumstances. No amount of remuneration
“ would relieve my conscience in case of the advice so tendered,
1 should look upon myself g morally guilly of culpable homi-
“eide if I recommended any authority with my present know-
“ ledge to adopt the Shone system in any locality, much mere s0 in
“ an eastern country and in a City like Bombay ; and if my appoint-
“ment of Consulting Fugineer to the Municipality of Bombay
“ depended upon being able to recommend the Shone system,
“ then there is an end to my engagement, as I decline, both upen
“ mora| and engineering grounds, to be a party to any such recom-
“ mendation, for I know very well in the course of o limited
“ porivd what the result would be, and the authorities would not
“ bless the day when they commenced such an undertaking, ”

. With reference to the plagne, I have carefully studied the whole
of the annals with reference to the outbresk of the plague in thig
country, 83 I have been engaged in making an investigation going
back over 300 years, with reference to the sanitary conditions of this
country, and studying the statistics with reference to the question
of marriages, christenings, and burials in various districts extending
over that long pariod until we have efficient registration in 1837,
What is found with reference to the matter is that periods of
drought, such ag that which India hos been pussing through, are
periods which are extremely susceptible to disesses of the fever
type, and the same precantions whick would be tuken against
typhus fover are those which should be taken against the
buboni¢ plague, That it is sn infotions disease imparted at short
distances hetween persons but ot ot an %reat distance, It is
obvious therefore that overcrowding should be prevemted, Any-
thing which tends to poilute the sir should be avoided : all surfaces
should be properly cleansed, The use of water for cleansing pur-

oses cannot be overrated : the limewashing of the interior of foul
ﬁouses at ropeated intervals ; the immediste disinfection, removal,
and cleansing of foul linen snd clothing of every description; suffi-
cient food for the people, as in famine times these disesses sre very
much more prevalent aud destractive than in other periods ; and oo
doubt in this country the disappearance of the bubonic plague is
largely due to the increase of green .vegetables. No doubt the
introduction of the potato has had s most marked influence in
incronsing the health standard of the country. All water-supply
brought into a house, especially bouses which are infaoted or
exposed to foul air, should be boiled. Freo and open ventilation
should be admitted into every house. The rays of the sun, which
are so destructive to germ life of a virulent type, should be allowed
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to have free play. Theraisan old Italisn proverb whioh is extreme-
ly true—% et in the sun and you shut out the doctor” As
I have already said, foul nir is one of the most important agents to be
guarded agninst in the dissemination of the plague. It therefore
follows that a propor system of drainage witﬁ sowers having suffi-
clently rapid falls which will convey away in a limited time such
.polluted matters which, if allowed to remain in the precinets of the
rezidences of the people, will produce fou] air, is one of the greatest
safeguards you can possibly have against the dissemination of disease,
and to maiutain the air in that pristine purity in which it is intended
that man should breathe it. So I trust that you will not be dis-
cournged by what has {aken place in Bombay, but have the gaod
resolution to oarry oub what is really a proper sanitary system of
drainage and you will never regret it, ,

1 was only more plensed to see that the year 1895 had shown in
your district that the health had oonsidemgly improved a8 against
the results ocourring in other places to which I have before referred.

If I can give you sny advice st any time with reference to the
matter, pray do not hesitate to ask me as I shall be only too happy to
do snything I can for ay(}u. I have only one desire—to see a proper
snnitary system oarried out in India ; and I am sure if onee a proper -
system is insugurated that its benefits will become so manifest that
there will be no hesitation on the part of the authorities adopting
such sanitary system throughout the length and breadth of that
Inud,—T have, &e,,

BALDWIN LATHAM,
The Hon'ble Rai Bahadur Banchorlal Chotalal,
President of the Munici;l:ulity,
Ahmedabad,
Proposed by the Hon'ble Mr. Pherozeshah M. Mebta,
C.1E., seconded by Nanabhai N, Katrak, Esq.—

 That the letter to the Secretary, from the Commissioner,
No, 4055, 0. 8850, dated the 9th July 1898, forwarding

" with reference to the Corporation’s Resolution,
No. 3252, dated the Tth July 1898, copy of a_leiter from
Mr. Baldwin Latham to the address of the Hon'ble Rai
Bahadur Ranchorlal Chotalal, Prewdent of the Munici-
pality, Ahmedabad, be recorded.

2. “That the Commissioner be requested o favour the
Corporation, after consultation with the Executive Engineer
and the Deputy Executive Engineer, Drainage, with an ’
observations he may wish to make on Mr. Latham's letter
and his opinion a8 o the defects in the Bombay drainage
system pointed out by Mr, Latham.” i

Carried,
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Mustoirat Cow}?ﬁ?:f;ﬂ(én;s‘()ﬂmm,
Tt :
psOMBAY, 8ith April 184

Frou W, L HARVEY, Esq, 1.CS,
Munioipal Commissioner for the City of Bombay.

To Tae MUNICIPAL SECRETARY.

S15,~—With reforence to the Corporation Resolution Mo, 4055 of
the 4th Angust 1898, nsking for my observations and opinion on Mr,
Baldwin Latham’s oriticism of the Bombay drainage system, I have
the honour to forward herewith letters Nos, 12351 of the 26th Novem-
hor 1898 and D-7968 of the 16th September 1898, from the
Executive Enginoer and Special Drainage Engineer respectively, and
to state that I concur generally in the remarks made by those officers,

2. It would be unprofitable to discuss at length the situation of
the sewage outfall for the southern portion of the Island, That
question has boen thoroughly threshed out and & gonclusion has been
arrived at, and it is only necessary to add that even under Mr,
Latham’s scheme for a bigh-level sewer from Parel to Colaba a

reat portion of the City would still have had to be dealt with on
the sectional system by pumping.

8. Tt must undoubtedly be admitted that the want of sewage
reservoirs on the foreshors is a serious defect in the present arrange-
ments and one that will have to be remedied at some future time,
The desirability of discharging the sewage on the ebb tide ounly has
always been recognized, but the Corporation is not in a position to
<carry out the necessary works at tbefresent time, in view of the still
move urgent demands on its funds, It must bo remembered also that
the point of outfall is at aconsidersble distance from any thickly
populated part of the City, and it is probable that a great part of the
nuisance which is popularly supposed to emanate from it is really
attributable to the qmtohm filling of the Flats and to the sawage in
the storm waler reservoir, The former will o2ase before the mon-
soon of this year and the latter will diminish year by year and
finally disappear as the sawers are aompleted and houses connected,
when the storm waler drains will be used for their logitimate pur.
poses only,

4, Mr, Latham calls spacial attention to the fact that the various
pottions of the main sewer running from Carnac Bridge to Love
(Grove have baon joiued invert to invert, aud he arsives abthe
conclusion that the Bombay sewers cannot be self-cleansing. In
this ‘eonneetion it is nacessary to bring prominently to the notice of
tha Corporation that when he wroto his report in 1890 the main
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novar was in exist. . . conclusion sesms to have forced
lself on him, The. .phasized then as interforing with
the proper flow of th . e wore the great deposits of silt in the
" masonry gswers, and the . e of tho pumps at Love Grove to keep

the sewage sufficiently low:. i so assist in maintaining & proper fall
in the sewers. It will be sean from page 54 of the * Sauitation of
Bombuy * that Mr, Latham was appavently of opinion that with
sufficiently powerful pumps the level of the sewage might be kept
parallel with that of the invert, and be is well awars that Worthing=
ton pumps giving a vory high percentage of efficiency have been
substituted for the old pumps, It is ditficult therafors to understand
on what grounds he has changed his opinion as to the sufficiency of
the size or gradients of the musonry sewers since 1890, The
grenter part of the sewerago system of Bombay is provided with flush
tanks not only at the hends of the sewers, but also at intermediate
points, and & suin of Rs. 54,000 has boen provided in the Budget
of the current year for additionsl flush tanks on pipe sewers
and tida] flaps on the ovoid sowers: special attention has been
and is being given to the removal of silt and in many cases catchpits
have been constructed at the junction of main and pipe sewers as an
experimental measure which may herenfter be exstended and the
completion of the system of sewers and the connection of houses will
bo pressod onss rapidlyas eircumstances will permit. It will he
impossible for many years to come to sbolish aliogether the practice of
eollocting solid exerement from privies and emptying it into the sewers
at depits, and any attompt to do so would be productive of worsa
nuisances than now accompanying its disposal. In some parts of the
City, however, the remomY of this matter direct to the sewers is
foasible, and L s taking steps to secure this result. I noed hardly
gay anything more cn Mr, Latham’s eriticism of the system of sewers
and their working. His information even as to the volume flowing
through them is not up to date, and all his ealeulations and conelusions
must be vitiated by his ignorance of their present condition, Add
to this the facts that the position selected by him for the outfall was
rojocted, and that the Corporation has. committed the deadly
sin of adopting the Shone system, and we have all the preliminaries
complele for a violent atlack on the Corporation and all its
works,

5. Turning noxt to the Shone systom I forward herewith a lotter
from Mr, Shone to the Special Drainage Engineer, which 1 think it
only fair to place before the Corporation that Mr, Shone’s side of the
question may be heard, I do not propose to waste time in attempt-
ing to bold the balance between tho contending parties, Here
again the matter is res judicata as fur as the Corporation is concerned,
and the Shons system is to be introduced in the Sectionn] districts of
the southern portion of the Island, I may only add that I have
lisen in communiestion with the Munieipal Authorities of Rangoon
and Karachi whora tho Shone systom is -worked, and they ﬁava
nothing but praise for it :



9

. : [

In Colaba the system Das worked wing.gg ~ cu. 'd ho coms
ploints of any kind have been made reg/ . The teorotary of
the Rangoon Municipality informs mejyy, 16+' ventilating shafts
have been provided, and that the smell from the exhaust air even
when thus discharged at ground lsvel is practically impercopiible.

6. I regret that this report should have heen delayed, but after
recoipt of the Engincers’ reports I considered it desirable to mire
the enquiries roferred to in the lnst para. and to make myself better
acquainted with the actual condition of the sowers beforo roporting
on the mattor,—1 huve, &c.,

W. L. HARVEY,

Municipal Commissioner,

No, 12551 or 1898-1899,
Bomsay, 26th November 1898,
'To Tee MUNICIPAL COMMISSIONER,

85,1 have the honour to forward herewith letter No. D-7968 of
16th September 1898 from the Deputy Executive Engineer, Drainuge;
und to report that that officer has so fully dealt with the subject that
it is hardly necessary for me to suy anything at length on it.

9, Mr. Baldwin Latham points out the following defects in the
existing sewerage system of Bombay :

() That the several sections of the main sewer from Carnne
Bunder to the Pumping Station at Love Grove are lid
level upon their invert snd not connected top with top
as they should be ;

(6) That the sowers are constructed of a capacity sufficient
to carry the sewage of the whole city, but all the houses
not having yet been connected with them, the full
quantity of sewage is not discharged into them, with the
result that the velocity of the flow of the sewage is small
and the sewers ara not therofore self-clennsing ;

(¢) That solid matters entor the sewers through temporary
fair-weather connections ;

(d) That the outfull should be at Colaba near the Prongs
Light House and not at Worli us at prosent ; and

(¢) That the Shono system of sewerage i3 oljectionabla be-
caitse it causes n larga quantity of [oul air to he liherated
in the atmosphare,
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3. As '%\ _;.x;{i * ‘wy be pointed out that the principle of
joining sewertop*q | not considered of specisl imporiance

twenty yearyago, whis, ... oo ;ors of Bombay were commenced. This
is folly borae out as pointed outiby Mr, Smith by the dingrams given
in Mr., Baldwin Latham’s book on Sanitary Engineoring and in
Mr. Tobort Rawlinson’s book of suggestions for the sewerage of
cities, As pointed out by Mr, Smith it is necessary to join the
86%ora top to top only when they run full bore, which is seldom the
vase with our sewers during the greater part of the year.

4, As regords (b), it may be stated that a considerable advance is
made in the work of houso-connections sinca the inspection of the
sewerage works of this City by Mr, Latham, and this is clear from
the fact that while “ the total volume of sewage flowing through the
Bombay sewers was under eight million gaﬁons per day ”* when
inspeoted by Mr. Latham, this quantity is now actually from 25
gi !i(}):,] gollons to 34 million gallons per day ne stated by Mr.

miil

5. The temporary connections referred to in item (¢} aro very
few, and qare is taken to prevent, as far as possible, the admission of
rolid matters throngh them into the sewers, The number of these
connections will go on decreasing as the bouse-eonneetion work pro-
gresses, and they will he entitely done away with when all the houses
in the City are connected with the sewers,

6, The question of diverting the outfall from Love Grove to
Colaba roferred to in item (d% was discussed by an independent
Comnittee appointed by Government, and they came to the conelu-
rion that it was not necessary to divert the outfall as recommended
by Mr. Latham. I am not prepared to say that an outfall at Colaba
would not be a far bettor course to adopt, but it i toe late now te
cunsider that question, It would no doubt bo an improvement upon
tho esisting outfall at Love Grove if the sewerage ware stored in
tanks and discharged into the soa at ebb-tide a3 recommended by
Mr, Latham. This would, however, entail the execution of costly
works, and the matter might be considered when the financial
soniition of the Municipality improves,

1, As rogards point (¢), Mr, Smith has fully discussed the question
in pams, 22 to 88 of his report. Itiss well-known fact that Mr.
Latham is an advocate of the system in which water under pressure
is utilized for lifting up sowage, and Mr, Shone is sn advocate of the
tystom invented by him in which air under pressure is utilized to do
that work, Both these gentlomen are therefore rivals, and the state-
ments made by any one of them agninst the other must bo taken
with a groat deal of caution,.—T have, &e.,

M, C. MURZBAN,
Executive Engineer.
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No. D~796§IP§' 1398-99.
! BoMsAY, 16tk September 1698,
To tae BXECUTIVE ENGINEER. |

Re Lottor, dated Westininster, 91st January 1897, addressed b
Mr. Baldwin Latham to the Prosident of the Ahmedaba:
Municipality.

Sin,~I have the hononr to observe that that letter, as far as it con
serns  Bombay, should not in my opinion be taken too seriously, fo
it appears to me from & geueral consideration of the letter that th
main purport is not so much to reform the sewerage of Bombay ¢
to encourago the Munieipality of Ahmedabad in prosseding farthe
nlong the course traced for them by Mr. Latham, and to warn ther
of the possible consequonces of straying from that course,

9. The new scheme which Mr, Latham propared for the drainag
of Bombay consisted of a high-level sower from above Giovernmer
House, Parel to Colaba, with an outfall at the latter place, but ths
would not have materinlly increased the area that could be dea
with by other means than the Sectional System, and his scher
involved the retention of the Love Ghrove Pumping Station f
lifting snd forcing the sewage from that Station to the head of h
proposed sewer at Parel,

3. This new scheme was careflully considered by a very compe
tent and influenticl Committee appointed by the Government ¢
Bombay, and that Government, after recetving the report of t!
Corumittee, issued a Resolation, dated 15th September 1891, i
the following terms :—

«The Gavernor-in-Council, Jooking to the prohibitive cost of cor
structing the outfall so far out as the Prongs Light House, a measu;
which would be necessary to ensure the safely of the troops and tt
public resident ab Colaba, catnot but consider that it would be w1
reasonable to ask fthe Municipulity to place it there, whils il
objections urged li);tha Committes against its location in the i
proposed by Mr, Latham  * ~ * *  are such as to rend,
that position undesirable LA A A S -
ramard to the faets that Mr. Baldwin Latham himself considered il
Worlea site as the second best for the purpose, and that the Cop
mitteo give weighty reasons for regarding it as, in all circumstance
the best site, the Governor-in-Couucil is pleased to approve of {]
recommendation that Worlae should be the place seleated for t}
outfall of the drainage of Bombay.”

4. Mr. Latham’s proposal of 3 new high-level sewer therefo
necossarily fell to the ground, 4 :
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5. Lyite ngtee with Mr. Lathan thab sewers of Jifferent sizes
should r;5 5 rule conneet togsther< , with top, and as Special Drain-
age E{ngineer, [ have generally adopted the principle in my designs,
thousth there is no special virtwe in' that principle moless it is
inteinded or expacted tﬁnt the drajp shall or will run full, If other-
Wige, it is not objoctionable to 5o join sewers that the water line or
surface of the water in the smaller sewer shsll not be lower than the

water line in the larger sewer,

8, The regulation of joining sewers top to top is, however, u
comparatively recent prinoiple of sanitation, and was not recognized
83 one of general importance and application twenty years age when
the sewers of Bombay were commenced,

7. Mr. Buldwin Latham bimself, even in the second and Ilatest
edition of his * Sanitary Engineering,” published in 1878, shows in
his Plate IV three sewers joining together with the inverts of the
two smaller drains level with the invert of the larger droin.

8. In the same baok, Figure 59 shows a drain which on page 283
is deseribed as a “ pipe-sower or house-drain” joiming an ovoid
sower half-wuy botween the invert and the springing of the latter,

9. I'have also now before me n book of suggestions and typical
plans for the sawerago of cities revised to 187% issued by the high-
est sanitary aothonty in England, the Local Government Board,
and signed by no less a personage than Robert Rawlinson,

10, TIn this book the principle of joining sewers top with top a
nowhere shown or advocated, but on the conirary sewers are shown
connecting in same cases invert to invert, in other cases centre
to contre, and in the cuses of bell-mouth junctions springing to
springing, '

11, All the bell-mouth junctions in Bombay wero constructed
on this last-mentione| principle (so that the sewers do not all join
invert to invert), though in one case the branch sewer was after-
wards cut down (not by my orders) to the lovel of the larger sewer,

12. Mr, Latham shows the worst possible effect of sewers joined
invert to invert in that he sssumes for the purposo of his illustration
that the sewors ran full, a condition very seldom obtaining in
Bombay.

13, Although in “The Sanitation of Bombay” it may be
guthered by inference from Mr, Latham’s remarks regarding the
oonnoetion of the Marine Lines sewer with the Queen's Road sewer
that sewers should join top to top, yet in no part of that book is the
principle definitely laid down mer is it stated that the omdssion of
that principle constitutes o adical defect in the sewers of Bembay.

14, On the other hand, Mr. Latham states that all the main
sewers have boon properly designed with reference to their size nnd



13

gradiont, and attributes their deficiency in self-cleansing properties
fo thoir being unfairly treated in that they © are robboed for & con-
siderable portion of their length of the sewage that should flow into
them which, if admitled, wonld keep them in comparatively good
order.” '

15, 1fully concur with Mr, Tatham in this opinion, and the
abvious remedy for the prosent state of affairs is to proceed with the
house drainage conpestions as rapidly as possible,

16, The Municipal Commissioner is aware fron: letters addressed
to him, notably lotter No, S.D, 2277, dated 5th September 1896,
that the Special Drainsge Engineer proposes that the sewage now
passing through the Queen’s Road sewer should be raised at two
points, viz, (a) the Murine Lines station of the B. B.& C. L
Railway, snd (b) the -junction of Churni Road and Khetwadi Back

Road.

17, Until, however, the provision of the new air compressing
machinery at Love Grove has farther advanced, it would be prema-
ture to bring up the subject for final disposal,

18, In the meantime new and more powerful engines have baen
provided at Love Grove und » considerable advance has beon made
in house drainage connections (that advance being still continued),
and therefore there is an appreciable improvement npon the con-
ditions prevailing at the time Mr. Latham was in Bombay,

19, The guantity of water pumped at Love Grove is now very
much more than eight million gallons per diem, it being actually
from 25 millions to 34 millions & day.

20, It is useless to consider the question of locating the sewage
outfall at the southern extremity of the lsland, that is, at Colaba
point, because after a careful consideration of Mr, Latham’s proposals
Government deolined, av I have above pointed oat, to allow an out-
foll to be established at that place, and the objections have since
been reiterated on the occasion of further references made to Govern-
ment on the subject.

21, The Love Grove outfall would donbtless he mueh improved
by the construction of reservoirs on the foreshore which would admit
of the sewage being discharged only during a certain period of the
ebb-tide, and I hope that arrangement will be earried out at some
futore timo,

22, The Shone system was not adopted in Bombay until ufter
the most deliberate consideration and after satisfactory experience of
its working at Colaba,

23, The uncomplimontary remarks which Br, Latham upplies
to every one who advocsies and adopts the Shonoe system lose much
of their poignancy when we consider how many eminent personages
and important Municipal avthorities come under their ban,
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24. If we are erring we are doing so in very excellent company,
and I believe 1 shall not be far wrong if I venture to say that the
only eminent opposer of the Shone system atthe present time is
Mr, BaJdwin Latham, since the ranks of the opponents have been
desorted by Mr. Jumes Mansergh, who is only second to Mr. Latham
if not his equal a9 2 Sanitary Engineer,

95. For the sewarnge of our Sectionsl Districty, ie,, those that
could not be drained by gravitation te Lave Grove, we had only two
alternatives, one being the Latham-Davy Hydraulic Pumping system
and the other the ghone Pneumatic Ejector system, the former
working with water at g pressure of from 700 to 800 lbs, per square
inch, and the latter with airata pressure of from 20 to 30 Ibs, per
square inch.

26, M- J. C. Pottinger, Sanitary Engineer to the Government
of Bombay, in comparing the two systems, says : *The first cost of the
Preumatic (system) as well 45 its working expenses is less than that
of the Hydraulic (system). Lighter and smaller pipes with far less
pressura can be used, a speed of 60 feet per socond is admissible with
air, but 3 foet is the limit for water ; and there is po shoek with the
formor, whilst there is considerable shook with the latter, Although
the exhaust water of the hydraulic system flushes the sewers, it takes
up spaco in them and costs money ; whilst the sudden discharge of
the Ejector acts as o flush and the exbaust air ventilates the sewers
without either of these objactions,”

27, He saysfurther : “ The unanimity of the responsible suthori-
ties in the differant plaoes and under widely different conditions is
most significant ; as is also the faet that wherever the (Shone
Pneumatic) systom bas been tentstively adopted, its use has in-
variably been subsequently extended ns at Enstbourne, South-
ampton, Warrington, &a., for the reason given, viz,, economy in first
cost, and in working, simplicity, adaptability and prevention of all
smells or nuisancos.”

28, Inmy opinion the Latham-Davey system would be parti-
cularly unsuited to Bombay on account of the gritty character of
the sowage, which causes considersble wear and tear even in the
large pumps &t Love Grove, and would bo still more dotrimental
to the pamps of the Latham-Davey system which take the place of
the Ejoctors in the Shone system,

29, As regards the working of the Sectional districts, the com.
arison must be between only the Latham-Davey system and the
hone system, and it is entirely wnfair to compare either of these

systems with the working of an ordinary pumping engine such as
we have at Love Grove, '

80, In those two Bectional systems the poweris transmitted
from a central station, and there must b loss in such transmission,
whilo in an ordinary pumping station, such as that at Love Grove
the power is applied directly.
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31, 1have never been able fo deteot anything offensive in the
exhaust air discharged from the Ejectors at Colaba, and even if it
wore s foul, as Mr. Lathamn assumes it to be, the quantity of air
should ot be compared with the quantity of sewago, but with the
<uantity of air veady to dilute it immediately on its discharge,

32, At Colaba the exlaust air, after having performed its work
in the Tjectors, passes through very high shafts before being liberat-
ad into the atmosphere,

33, Mr. Dolg, Sanitary Engineer to Government, in reporting
on the Shone system at Rangoon, says thero was practically no smell
from the exhaust air from the Ejectors, although the exhaust air
in that ity is discharged through gratings on the surface of the
roads.

34, With regard to tho effect of the Shone system on the health
of Rangoon, I beg to append two letters, one dated 23rd Augnst 1895
from Mr, Baldwin Latham to the President, Rangoon Municipality,
and the other dated 22nd Junuary 1696 from the Secretary, Rangoon
Municipality, to Mr, Baldwin Latham, and I bog to draw partioniar
attention to the following paragrapli in the latter lettor twm

“Yonr public statoments asto the increasing nvhealthiness of
Rangoon due to the fotroduction of the Shone system will probably
not do any particular harm to Bangoon, but they are incorrect and
might possibly prejudice people against both Raugoon and against a
drainnge system which has been proved to be most admirably suited

to the place.”

35,  As regards the effoct of tho Shone systom upon the health
of Karachi, [ have made enquiries of the Engineer and Secretury,
and T am informed that the health of Kavachi has vot deteriorated
singo, or becanse of, the introduction of the Shone system.

36, Mr. Acworth, when Municipal Commisioner, having
recoived most favourable reports of the working of the Slhone system,
and knowing that & sectional systemn must be adopted for certain
parts of Bombay, came to the conclusion that the Shone system was
the best,

37, 1 cannot find, howevor, from the records that Mr. Aeworth
made any stipulition regarding the Shone system in his negotiations
with Mr, Latham with a view to his acting as Consulting Engineer
to the Bombay Muniuiguiity, but it may e seen Irom Mr, Acworth’s
lotter to the Municipal Secrotary, No. 9908, datad 10th August 1893,
that during the courso of those negotirtions Mr. Edgelow (Mr,
Lathain's agont) producad a letter from Mr, Latham in which he
dvolined to rerve a Munioipality which had anything to say to the
Shone system of sewerags.

88, 1t must be remosmberad that this oconrrenco took place a
long time after the departure of Br, Latham from Indis and ths
publication of his book on tho Sanitation of Bombay.
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89, Mr. Latham's remarks npon the production and dissemina-
tion of plagueand the mreans of combating the disexse nre extremely
interosting, but 1 presume it is not expected that 1 should discuss
those points iu this report,~ 1 have, &e.,

JAMES W. 8MITH, M.LC.E,
Dy. Executive Engineer, Drninage,

Daied August 28rd, 1895,
From BALDWIN LATHAN, Esq.,
Civil Engineor,
To Tue PRESIDENT, Rangoon Municipality,

Dear 81— am very much indebted to yon for having forward-
ed mo the report of the Medical Officer of Rangoon for the year
1893, I regret that I have not had any time o leok tlrougl i
until recently, when my attention hus beon directed to the subject
of the sanitation ¢f Rangoen, and in going through it I find that
some error hos evidently crept into it ; for instance, in Table 12, as I
was very desirons of knowing wlat was the refative state of health of
the ditfovent districts, in adding up the total of the columne for 1888,
1890, and 1881, 1found that the number of doaths at the foot of
the column does niot agree with those ivserted in the column itself,
Evidently there is some diserepancy, especially as it would appear
tlist for the district called Tanway there must be some misprint or
Orrar,

In looking into all the figures which refer fo Rangoon, I sm
sery much fimprossod with the extmordinary change which appears
to have taken placo in the heaith of the district since the Shone
systom lins beon in operation, and that, if the 5 years before, from
1885 to 1889, are compared with the 5 years subsequently, 1890 to
1594, thare appears to be n most estraordinary increase in the
death-rate, such incrausn, however, not occurring inany of the towns
of Lower Burma or in Burma itself, shewing that, in spite of the lavish
expenditure on the Shone system introduced into this district, it bas
beon anything but of & boneficial character,

Iam quite aware of the statement which has boen made with
rogard to the improvewent sinco 1890 in this district, but unfortus
nately a district in which a new system has boon introduced eannot be
compared with it-elf, If compared with it-elt, it must be with some
poriod of years when not under the influence of the special system in
operation,

If the populations of the districts are properly interpolated no-
cording to the luta Dr. Furr's method, as adopted by the Registrar-
Gonerul of England, and in other euses, it would be at once seen
that in the 5 years,\before the Shono system camie into operation in
Rangoon, compared with the § ycars subsoquently thers kas been an
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increaso in the death-rate of nearly 10 per thousand in the latter 5
years, which of courso [ attribute, as 1 have pointed out, 1o the
pernicions offects of the Shone system in diffusing foul air into the
distriet in which it is in operation.

The same thing has occurred in the only other distriet in England
in whioh tho Shone systom has been entirely adopted, nemely, at
Henley-on-Thames, that is, comparing the yesrs subsequent to its
ndaption with the years provious, there has been also an increaso in
the death-rute in this district.

You cannct bring air under high pressure into contact with
sowage without liberating into the atmosplere an enormons amount
of sowngnd or fwealized air which is the most detrimental to health
of all forms of pollution, and & very slight test made by charging
the sewage with some chemical compound easily detected in the air,
such a3 Jithia, and thon testing the air escaping from the ejectors by
spectram analysis, will show at once how the sewaged sir is diffused
into the atmosphere by the Shone Ejectors, and this sewnued air
escapos in very gonsiderably laryer volumes than the sewage itself
which is removed from the district, and this sewnged air, distributed
at numerous points throughout your' district, is scattored by the
winds of heaven in various directions to exert its pernicious effacts
upon the health of the population, Moreover, the combination of
air for raising water in which the same pipes are used which may
be direotly in connection with thosa foul ejectors is not a system to
bo commended when it appears that the ejoctors ut times are not
under pressare, so thot there is 2 means of geting direet nccess of
sowagod air to the water-supply.

What I really wanted was, nef the reports of the Medieal Officer
of Health, a sinale copy of which las heen forwarded to me, but the
annual reports of the Blunicipality itself which give quite sufficient
information upon the question of the health of Rangoon, and also
the stutistics which are not contained in the Medical Officer of
Health’s roport, but I should very much like to know which aroe the
districts in which it is alleged thatr the actusl Shono system is in
oparation, as the Tables I, VIL and XII do not shew whick districts
ate in the town proper and have the Shone system or which lave
got 4 pipe water-supply, all of which are points of very considerable
importance.

OFf gourse, from a study of the various reports I personally know
that certain districts are within the suburbs, but as to what are the
districts which the Municipality themselves take into consideration
no information is given, although they make statements in the re-
ports ng to relative differences in the health of the districts,

If you wish to know the actual state of health of Rangoon at any
time, it may be readily found out from a method which I introduced
some years ago, of proportional mortslity, which is very fuliy
deseribed_in the Times of India of the 11th of May of the pre-
sont yenr, For oxampls, the population cf Rangoon in the ecensva
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goar of 1891, in the middle of the year, if properly intorpoluted, s
181,862, whicl would give a death-rats of 3678 per 1,OUO in that
yvenr, Now, if the hivths are divided by the deaths in any year and
the result is wnultiplied by 98:62 and taken from the tabular num-
ber applicabls to Rangoon of 78'53, it will give the proportional
death-rate in any year, that is, the death-rate proportional to the
denth-rate in 1841,

With 6,050 deaths in 1894 and 3,102 births, the proportion of
births to deaths is 4,463, and the proportional mortality is there-
fora 3176 por thousand, which isa less death-rate than if we
assumed the population since 1891 us fncreasing in the same ratio as
it had previously to 1891, and which shews that in all probability the
populstion has increased faster than it had done previously to 1891,
and the distriet is certaiuly healthier than it was in that particular
year, 189, a9 the proportion of births to deaths is larger, and the
health of o distriet might just a3 well be ascertained from the pro-
portion of births to deaths as iu any other way,

The only report of the Municipality of Rangoon which is in my
posaossion Is that for the year 1889-90. I should very much like
to sea the subsequent reports, but T have had nccess to the various
roports made by the Municipal Commissioner of Burma and other
documents which are in this country at the India Office.—~Yours
faithfully,

BALDWIN LATHAM,
¢True Copy.)
W. LENAINE,
Hend Clerl, Rangoon Municipality,

Ko, 2029-568,
Darep RarGoox, the 22nd of January, 189G,

From,
Tre SECRETARY, RANGOON MUNICIPALITY.

BALDWIN LATHAM, Esq,

Sir,=1 am directed to acknowledge the receipt of your letters,
dated the 23rd August last, regarding the deatl-rate of B,zmgoon:
moro especially in connection with tho effect of the Shone system
of drainage which lias been adopted for  portion of the Munisipality,
Your lettor has not been answered until now, 2s it was thought
desirable to inolude the figures for 1895 so that my reply might
furnish you with the latest information,

2, ltis noticed that from the information at your command, snd
in the lust poragraph of your letter, you state that you have no
Maunicipal reports subsequent to that of 1889-90, you have coneluded
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that the death-rate of Rangoon has considerably inereased, and which
you say “of course I attribute to the pernicious effects of the Shone
systom in diffusing foul air into the district in which it isin
operution,” and you add that the same thing has happened in the
ouly other districts in Englard in which the Shone system has been
adopted. Iam to point oul that as regards the districts alluded to in
Eaogland this Municipality is not concerned, but ug regards Rangoon
both your facts and the conclusions srrived at by you from them ure
erroneous, This is probably dae to your want of local knowledge of
both the Shone drainage system hers, its area of adoption and its
effects and working, and-also of certain facts counected with the
registration of vital statistics.

3. As regards registration of births and deaths, no proper system
was iutroduced unti 1889-00, Previous to that year rogistration
was loft 1o a large extent to the Police, who simply kept registers
and recorded births and deaths when reported to them ; they were
not ia any way ubliged tosee to registration in their districts and
were in no way interested as to omissions to register or as to the
correctness of the returns, The slight knowledge that you may
have of Indinn oities will muke il patent fv you how imperfect
registration must have beon wnder such a system. The system em-
ployed since 1889-90 is entivoly wnder Municipal control, and, as
ragards deaths, no doubt results in fairly accurate registration,
Registration of births is very defoctive ; not only here but thronghout
India, probably, aud this is due to local causes which it would, perkaps,
be difficult for you to understand thoroughly withovt a knowledge
of the customs of the races inhabiting Indis, and their explasation
would be tedious and not without difficulty. However, it is the death-
rate which interests you, and the birth-rate has only been alluded to
to point out that Dr, Farr’s method of arriving at the death-rate, or
the method of your own for the same purpose, would be useloss in
Rangoon, a8 would any method that ineluded & calculation based
partly on the number of births registered.

4, The presumed population of Rangoon for fen years from 1891
has been fixed by the Census Commissioner, and the following tuble
gives the death-rate sines 1890 in the district of Rangoon in which
the Shone sewage system has been adopted entirely, based on the
Census Commissioner’s figures, :—

Death-rale.

1890 . o e e e 3201
1891 ... . e e e Bl
1892 ... .. . e e 2318
1893 * ¥ LAl LY wer ars 26‘31
1804 ... .. w0 L 2693
1895 wo v v e 2123

The sewage works were formally opened by His Royal Highness
Prince Albert Victor on the 23rd December, 1880, but the works
were not really completed until April 1890, During 1890 and
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1891 the Municipal Committee had to use every endeavour to got
house-owners to make draivage connections, and in 1691 obtained
ower from the Legislature to compel owners to connoct houses,
he result s apparent in the returns, It may be noted that the
dosth-rato In 1895 for the districts ontside of those shown in the
above table was 31°32, :

5 Tamto add that the Municipal Authorities are perfectly
satisfiod with the Shone system s apflied to Rangoon, both from
an enginoering and a sanilary point of view, Itis to bo rogretted
that from want of correct information, which gould easily lave been
obtained from this office, that you should have arrived at conclusions
that wre at complete variance with the facts, and it is still more to
bo rexrotted that you should have made your conclusions public.
Yonr public statements as to ihe increasing unhealthiness of Rangoon
due to the introduction of the Shone system will, probably, not do
any particular karm to Rangoon, but, as they are incorrect, and
wight possibly prejudice people against both Rangoon and against
8 drainage system which has been proved to be most admirably
suited to the place, the President trusts that, now you are fully
possessed of the facts, you will make a point of corrocting the stato-
ments you have made,

A oopy of this lettor has been forwarded to Mr. Isanc Shone, to-
gothor with a copy of your letter to which it isa reply.—I lave,
&e,,

(Sd.) J. SHORT,
Secrefary, Rungoon Municipality.

(True Copy.)

V. LENAINE,
Hoad Clerk, Rangoon Municipalily.

& Wrmmrrr—

47, Vicrorta STReET, WESTMINSTER,
Loxpoy, 8,W,, 9k September 1898, +°

The Bombay Drainage,

Dear Strg~-Whilst away from London on u holiday, I received
from my partner, Mr, Ault, your letter to him, dated the 8th ultimo,
forwarding a printed copy of Mr, Baldwin Latham’s letter addrossed
to the President of the Alimedabud Municipality so long ago as the
2]st January 1897, but which you state had only just come to the
knowledgo of the Bombay Corporation,

2. I may state that both Mr, Ault and myself bad already scen
extraets from Mr, Latham’s letter refarred to, as they appesred in
one of the colymns of the Times of India on the 80th July last
under the heading “Mr, Baldwin Latbam onthe Drainage of
Bombay” ; and. both of us thought it was strange, having regard
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to the importance of the subject-waatters of the letter, the gentleman
to whom it was addressed did not at once on its receipt, now nearly
two years ago, forward it to the Bombay Municipality, if he belioved
that Mr, Latham soriorsly meant all he stated in his letter to him
of the 21st Janvary 1897. But be this as it may, it does seem
passing strange that Mr, Latham should write to the President of
the Ahmedabad Municipality at all, to try to disparage the conduet
of, and to lecture, the Bombay Municipality in connection with
the decision which the latter came to with reference to his Bombay
drainage proposals.  Doubtless, howaver, good reasons may be
adduoed, why the Presidont of the Municipality of Ahmedabad
wrote in tho first instance his Jetter of the 81st December 1896
to Mr. Baldwin Latham, and why the latter’s letter in reply has
not beon made public till now. I think, however, it is a pity o copy
of, or extracts from, the letter of the President of the Ahmedabad
Municipality, No, 1397 of the 31st December 1896, addressed to
Mr, Latham had not also been inserted in the issue of the Times
of India for the 30th July 1898, a0 without that Jotter it is not
possible for me here in England at all eveuts to comprelend the re-
levance or otherwise of what I venture to call Mr. Latham’s extra.
ordinarily injudicions.and exaggerated remarks s they are sot forth
in his letter in question,

3. What I mean by what I have just stated about Br, Latham’s
injudiciouns and exaggorated remarks [ hope to be able to demon-
strate later on in this letter,

4, My first impulse on reading the extracts of Mr. Latham’s Jet-
ter inthe ZTimes of India lod ine to think it was fortunate thata
number of able and honourable Municipal and Government Engi--
neers, Medical Officery of Health and other officials in India knew by
this time that Mr, Latham’s periodical dogmatic pronouncements
against the Sl:one systom of town drairage had been controverted
again and again not only in England but in India also, and that in
fact they had 1s often been proved to be ns ridiculons as they wera
sciontifically and practically untenable ; and therefore I thought it
would not be necessary for me or my partner to write a long letler
to the Zimes of India by way of reply to his lutest demonstration
which counts (as it appears o me) about the 1000th exhibition
of his ill-will and prejudice against my system of town diainage,
But of course, when 1 saw your letter of the 8th ultimo, with its
enclosure, addressed to Mr. Ault, I decided at onco that it was the
duty of one of ug to answer through you, in part at least, Mr. Latham's
letter to the President of the Almedabad Municipality ; and as my
partner was full, and is slill, of work at the cffice, and as T am away
takivg s holiday, I undertook to write a reply to the letter myself.

5. I do not proposo to dwell wpon and to animadvert st length
on those parts of My, Latham’s letter which relate to the main
gravitation sewers and outfall works, which le found to esist in
Bumbay, when he first visited that city, as I feel quite sure you
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proposod outfall, and the drainage works of Bombay, be better able
1o den! with those works than 1 can possibly do in England,

6, I should like however to draw attention to two or three of
Mr, Latham’s statements bearing on the sowerage and outfall
arrangements which existed in Bombay, when ho first visited it
with the object, the more briefly and readily later on, to elucidate
my views of the inconsistency of Mr. Latham’s theories ard state-
ments in regard to the effiet of adopting my system of town
drainage ““in an Indian City.”

7. Ho wrote his Report on the Bombay Drainage on the 13th
March 1890, In his letter, dated 215t January 1897, addrossed to the
Prosident of the Ahmedudad Municipality, he states amongst other
things :—

(@) “I ammnot at all surprised to find that there are persons who
“ are likely to nttributo the outhreuk of the plague in Bombay to the
“ unsatisfactory state of the dvainage of that city.”

(#) * I discovared that the system of sewerage which had been
“brought into operation washy no meanssuch a perfact system as
“ ought to have beon adopted in an Indian City,”

(/) “But the houses in Dombay have nover been connected up to
“the sowors, so thatalthough the sowers are calculated to convey »
“ considerablo volume of sewage, and if they could earry this volume
“ of sowago, thay would be more likely to be self-cleansing than they
“are, yet owing totho sewage not being admitted to them the
“ghsolute velocity of flow in the sewers is so small that it is
“absolulely impossible for it to carry any solid matters forward to
“the point of outfall.”

8 And in his Report on the Bombay Diainage, he states :—

(1) “In Bombay the Authorities have rightly considered works of
Y sywerage nocessary to secure the health of the peopls and have
“ inanguratod o system of sewers ; but unfortunately the system is not
“complete, and what has been done is so misused as, in my judg-
“maont, to soriously threaton the health of the peopls, The sewers
“of Bombay, instead of being put to their legitimate use, have
“boen convarted into undorground rozeptacles of decomposing filth,
“ani, instend of flowing with an ever moving and living streamn, are
“silted up with decaying matters, giving off deadly gases to the
“ positive injury of the health of the people,”

9. DBut he adds in his lettor lo the President of the Ahmedabad
Municipality i—

¢) < The orrors which have been perpetuated in the drainage of
“ Bombay have not arison in the arca which has besn carried out at
% Ahmedabnd, and the consequence is that while your sewers, acoord-
“ing to your own statoment, are shown to be sbsolutely free from
“ depasit, this is not the case in the Bombay sewers,”
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10, Ho also states: —

(f} “The delay arising from the question of house connections
% in Bombay is o matter which an esperienced Enginser would have
“ successfully settled iv five minutes, but things appear to be governed
“in Bombay more by sentiment than by uctual kuowledge or experis
“enos, What could possibly be more dotrimental to Bombay
“than_the position of its existing out-fall and the large sewnge lake
* which i3 allowed to oxist on its western shore for solong a period ?
“ At the present out-fallon the western side the sewage is discharged
“ b all stages of the tide, to be brought back by every flood upon the
* shore in the immediate neighbourhood, thus fouling the whole cuast
# on the west side, or the side from which the prevailing winds blow
“that bring the fresh air for the invigoration of the inhabitants of
# the city.”

11, T have given the foregoing quotations for the reason primarily
that I wish to emphasise the fact that when Blr. Latham penned
his lettor to the President of the Ahmedabad Municipality, Le
had in his mind what he himself had seen when he inspected the
drainage and out-fall works of Bombay eight years ago, and that the
insanitary conditions of those works were so bad that, he was “not
at all surpriced to find ™ (from something stated I presume in the
lotter addressed to him on the 31st December 1896 by tho President
of Ahmedabad) “ that thore are persons who are likely to attribule
“the outbreak of the plague in Bombay to the unsatisfactory stato
4 of the drainage of that city.”

12, The Shone System was not in operation at the date of
Mr. Latham's visit to Bomnbay, although I have reason to boliova it
wos discussed more or less favourably by a number of poople
interosted in the Drainage question in Bombay, and indeed in India

enerally. But Mr, Latham, 15 the then consulted Engineor of the

ombay Municipality, would have none of it, for the selfsame
reasons which are advanced in his letter to the President of the
Ahmedabad Municipality. In faot, I make bold to suy that Mr,
Lothne misdescribed the Shone System so much, when he visited
Bombay, and especiaily the works and the effects of the works of the
Bystem as carriod out a Rangoon, that Mr, 8, B, Doig, M. Inst. C, E.,
Sonitary  Engineer and Member of the Sanitary Board, Bom-
bay Presidency, visited Rangoon for the purpose of inspecting the
works carried out there on the Shone System ; but he luckily met
Mr, Baldwin Lathiam in Bombay before going, and told him frankly
the object of his mission to Rangoon. After doing so, he asked
Mr, Latham to be equally frank with him, by telling bim his
opinion of the Shone System,

13, MMr, Doig in his official report of 1892, and after his visit to
Rangoon, referring to the result of the interview deseribed above,
states that Mr, Latham most strongly opposed the System, and in

ara, 4 of his roport enumerates the principal objections which Le.
rought forward against it,
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14, Mr, Doig answers the objections” in paragraph 34 of his
roport, but for your convenience, I will give each objection and
each answer together, Thoy are as follows 1—

Oljection (a).—* That the smell of the exhaust air from the
“ Ejectors was most offensive in consequence of its contact with the
“ sewage while under pressure.”

Answer (@)~ Smell practically none, and even if there should be,
“ there is no resson why it conld not be got rid of by the erection of
“n vontilating shaft and passing the exhowst to it.”

Objeetion {b).— That the noise made by the Ljectors when dis-
i ohargin%, was lisble to frighten horsos pussing in the streets and
“ this might be the cause of serious accidents.”

Answer (6).—" Noise practically none,”

Objection (c)—* That, owing to the faulty design of the Ejectors
“they were not reliable, and that the sewage and air as wers likely

“ag not to escape the wrong way, aud couse serious damage to the
“ gravitation sewers.”

Answer (¢)~ “Tho Ejectors have proved perfoctly reliable ;
“ thore have beon 26 daily in work during the last two years, and
“thoy have never given the slightest trouble.”

Objection (d).— * That the initial eost was enormous.”

Answer (d)— “Low officiency, Of this there is no doubt; the
“ result of the officinl trial given m paragraph 9 shows that al pre-
“ gont 674 per cent. of power is wasted, but it must be remember-
“ed that to cowpensate for this loss, the following sdvantages are
® yat L

gamed b

(1). “The interception and disposal of the sewage at higher lovels
snd the consequent saving of power, as compured with a single
pumping station, at which the wholo sewage is collested only to be

pumped up again, the fall to the pumps boing so much absolute
waste of power,

(2). The facility with which one or more distriets can be com-
plotely and finally sewered, according as funds are available, alse
the easy extension of the System to other districts,

(3). The sizo of the sewers is reduced toa minimum, The
quantity of water for flushing, and the quantity of air required
for ventilation, is also reduced to o minimum.

. (4&. Deep and expensive excavations 2nd masonry sewars, and
man

oles at great depths are avoided,

(5). Steep self-cleansing gradionts can always be obtained.

{8). And lastly, there is no silting up of tho sewers and no
pouding vp of sewage, which is dispased of finally, us quickly as
it is produced » result the value of which from a sanitary point of
view, in a country like India, should curry the greatest weight,’
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Objection (£}~ The initial cost, coming ns it does in Rangoon, with
all the additional expense of night-seil depits, and iron gravitating
maing, to Rs, 19 per head, cannot be looked on as ruinous,”

Answer (¢)—*The annual cost of working, iz, 8 pies, or one
peuny per 1,000 gallons raisod 60 feet high, is also moderate,”

And in paragraph 88 Mr, Doig stated :—

“ As to the result of my inspection, I have no hesitation in say-
“ing, that I consider the Shone Drainage System, when combined
“ with efficient house connections, to bo as near perfection as possible
“from a sanitary point of view, and that it is difficult to conceive
“ how a miore simple reliable and sanitary arrangoment for the quick
¢ disposal of sawage can be proposed than the Shone Ejectors,”

15. I submit that the forogoing testimony of Mr. Doiig’, Sanitary
Engineer and Member of the Sanitary Board, Bombay Presideney,
who at the time of his inspection of the Rangeon works and at the
date of his report of 1892 was unknown to mo persenally, ought to
satisfy any impartisl man or body of men that Mr. Lathum’s
declatations about the Shone System ought to be set aside as being
of no value, except as evidence of the author’s unscrupulous deter-
mination to do all that in him lies to prejudice the minds of the
people of Bombay in particular, and India i goneral, aguinst it.

16, T must not omit to state here that, after writing his veport
of 1892, Mr, Dolg wus requested to write “ Notes on Sunitary
Works on the Continent and England ™ ; and after visiting and in-
spacting works in those countrics, be wrote a subsequent report,
addressed to the Chief Secretary to Government, General Depart-
ment, Bombay, on the 6th July 1893,

17, When he was in England I saw him, and so did Mr. Latham
as his reﬁort esplains, He of courso inspected Mr. Latham’s works
on the Hydraulic principle, and he inspected a few of the works
on my System, as per particulars given in his report, of which he
was kind enough to send me a copy.

18, There ara paragraphs in this Iatter report also which are
worth reproducing here, viz, :—

“There are fow towns in this Presidency which, it is probable,
“will admit of underground drainage on the above line being
“adoptod without being dividod into sections, and consequently it
*is thought thai to ensure efficient sewerago sectional drainape
“will have to be resorted to, wore or less, in every instance, If
“ this is the case, then the only system which ot present admits of
“most of the abave requirements being obtained, is sectional drain-
“age combinod with either Shone’s Ejectors, or Latham’s hydranlic
“ pumps, By them the sowers can be dosigned of minimum size,
“ and they can be Izid at as steop gradients as may be thought neces-
“gary, Durther, by them tho sewnge ean ho sealud up almost
“ immediately it is produced, and, finally, by the former it is elained
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“that the sowers can bo artificially ventilated, and & move er Jess
“ sonstant stream of frosh air drawn into them at all times and condi-
“tions of the day and night.

% If artificial ventilation should not be considerod necessary, then
“it is moerely a question as to which of the two systems is the
“ cheapest, the most economicel and the most efficient,

“ On all these points figures are arailable for forming an opinion on
“ the Shone System ; but, as far as I am aware, no details have as yet
“ been published regarding the working of Latham’s automatic pumps,”

19. The foregoing paragraphs appear to me to display the same
extreme impartiality on the part of Mr. Doig, asis manifested in
his first report. Ilis concluding remarks in paragraph 14 ave signi~
fiennt, and they are as true to-day as thoy were when they were
written.  That 15 to say, the wonderful economies in initial structural
oost, and in the annual cost of working the hydraulic pumps in lien
of Ljectors, which were to be forthcoming and to be published
broadcast to the world, after Mr, Latham’s Friern Barnet, Esher,
and Margate works wers completed, have never yet beon published,
slthough thesa works have beon completed some ten years, and al-
though Thave again and again (when he has periodically attacked
the Shone System, on the ground alleged by him that the moechanical
officiency realizable by working Ejectors was extremely low com-
pored with hydiaulic pumps) asked him for his data, he, as already
stated, has never supplied any, and I believe, for thoe best of reasous,
becauso ho knows perfootly well that, if they were fairly and honestly
published, so far from proving the correctness of his oft-repeated
assurances, that hydraulio pumps as used by bim ocost less initially
and annually than pneumatie Ejeators, they would prove the con-
verss, and that too, in my opinion, in o way which could not refleot
credit either upon his skill or his veracity ss en Engineer. It must
bo obvious to you that the inference I have drawn from his conduct
is tho correct one ; otherwise, looking at all that he has said from
time to time ou thogs questions of economy, unquestionably he would
be ouly foo glad to make them publicly known,

20. The remarks Mr, Latham makes in his lotter to the Presi-
dent of the Municipality of Ahmedabad, as to the inferiority in two
respects ab least, of my pmeumatic compared with his hydraulic
seworage system, (1) the alleged doleterious effects of the exhaust
air, issuing out of the Ejectors into the atmosphere ; and (2) the
low efficiency of Ejectors compared even with the sbandoned old
Love Grove Pumping Plant, are grossly exaggerated and.misleading,

t21. With respect to the sanitary aspact of my system, he
states :—

“ It is shown by the figuros published in Rangoon in the various
“ trinls which have been made with the Shone %ystam in that city,
“that where air of 26 and 27 Ibs, pressure abovo the atmosphere is
“ wsou, tho actual volume of fresh sir was from 4'89 volumes to
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w573 volumes for ench volume of sewago raised, so that for every
“ milljon gallons of sewage raised by this plan in the city over 5
“ million gallons of foul air are liberated in the atmosphere,

“ [ annot conceive anything more deleteriovs to bealth than
¢ the large volumes of foul air which must be Ehorated under the
“ Shone System, within the place in which the sewage is produced ;
“and in my judgment there would be nothing more Jikely to Jead
“ 4o the dissemination of the plague and such like disenses than the
“ dispersion of this foul aiv, Ina previous letter I have already
“ drawn your attention to the fact that the recont Government Re-
“ ports show how the health of Karachi has suffered sinee it has
“ ])aicl its new system of drainage on the Shone System ; and the
“ gamo thing ocourred with regard to Rangoon, tnd so it will be
“to the end of the chapter and this is a matter of which the Munici-
“ pality of Bombay have full knowledge.”

22. I will deal with Rangoon first, Mr, Latham’s statements
in his letter of the 21st January 1897, as to the increased unhealthi-
nezs of Rangoon, consequent upon the adoption of the Shone System
were refuted on the 22nd January 1896, in an official lettor address-
ad to him by Mr. J. Short, the Secretary of the Rangoon Munioi-
pality, and for your information I beg to embody hera a copy of
that lottor together with a copy of the note to me whick accom-
panied it :—

23, * No, 2030—5068, dated Rangoon, 22nd January 1896,

% Copy of the following fogethor with a copy of the letter to
“ which 1t is a reply forwarded to Mr. Shone for information,”

“ By order,
“(8d.) J. SHORT, Secretary.
““ Rangoon Munieipality.”

24 No, 2029-548.
Copy.
“ Dated Rangoon, the 22nd January 189¢,

“ Fron THE SECRETABY, RANGOON MUNICIPALITY,
Raxgoon,
“To BALDWIN LATHAM, Esq, . B,
WEsTMINSTER CHAMBERS,
1378 YVIcTORIA STREET, W, W.,
Wesnvster, S. W,

“8ir~—I am dirocted to acknowledge the receipt of your lettor
“ dated the 23 rd August last, regarding the death-rate of Rangoon,
“mare especially in connection with the effect of the Shone System
“of drainage which has been adopted fur a portion of the Munici-
“ pality. Your letter bas not beon answored until now as it was
% thought desirable to include the figures for 1895 so that my reply
“ might furnish you with the Jatest information,
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%9, Tt is noticed that from the information at your command (and
“in tho last paragraph of your letter you state that you have ne
« Munioipal-reports subsoquent to that of 1889-90) you have conelud-
ol that the d eath-rate has considerably inersased, and which you
" gay © of course I attribute to the pernisiouseffocts of the Shone Sys-
“ tom in diffusing foul aix’ into the distriet in which it is in operation,
“and you add the same thing has happened in the only other distriots
“in England in which the system has been adopted, I am to point
“ out that as regards the districts alluded to in England this Munjei-
“pality is not concerned, but, as regards Rangoon, both your facts
“and the conclusions arrived at by you from them ave erroneous,
“This is, probably, duo to your want of looal knowledge of both the
“Shone drainage system hera, its ares of adoption and its effocts and
“ working, snd also of certain facts connected with the registration
“ of vita] statistics,

3. As rogards rogistration of births and denths, no proper sys-
“{em was introduced until 1889-90, Previous to that year registra-
*tion was left to s large extent to the FPolice, who simply kept
“registors and recorded births and deaths when reported to them,
“thay were not in any way obliged to see to registration in their
“distriots and were in no way interested as to omissions to register
“ or us to the correctness of the returna. The slight knowledge that
“ you may have of Indisn cities will make it patent to you how im-
“ porfoct rogistration must have been under such a system, Tho
“gystem employod since 1389-90 is entirely under Municipal control
“and 83 rogards doaths, no doubk results in fairly aceurate registra-
“tion, Registration of births is very defective, not only here but
“ throughout India probably, and this is due to loeal canses which it
% would, perhaps, ba difficult for you to understand thoroughly with-
“out & knowledge of the customs of the races inhabiting %ndia, and
“their explanation would be tedious and not without difficulty.
“ However, it is the death-rate which interests yon, and the birth-rate
% hog only been aliuded to, to point out that Dr, Farr’s method of
“arriving at the death-rate or the msthod of your own for the same
“ purpose would bo useloss in Rangoon, as would any method that
“icluded n ealenlation based partly on the number of deaths
“ registered.

“4, The presumed population of Rangoon for ten yoeurs from
#1891 has been fixed by the Consus Comnissioner and the following
“ tablo gives the death-rate since 1890 in the district of Rangoon,
“in which the Shone System kad been adopted entirely based on the
4 Consug Commissioner’s figures <

“ 1890 Death-rate 2291
1891 Do, 31'24
“1892 Do. 25416
1893 Do, 26:31
1804 Do. 2695
“ 1895 Do. 2123

“ The sewage works were formally opened by H, R, H, Prince
* Albert Victor on the 23rd December 1889, but the works wera
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“not really completed until April 1890, During 1890 and 1891
“ the Municipal Committee had to use every ondeavour to get house-
*“ owners to make drainage eonnections, and in 1891 obtained power
“from the Legislature to compel owners to connget houses, The
“ result is apparent in the returns, It may be noted that the death-
“ rate in 1895 for the distriots outside of those shown in the above
¢ tnble was 3132,

“ 5 Iam to add that the Municipal authorities are perfoctly
Y gatisfied with the Shone system as applied to Rangoon both from
“ an engineering and & sanitary point of view. It is to be regretted
“ that from waut of correct information, which could easily have
“ been obtained from this office, that you should have arrived at eon--
“ elusions that are at complete variance with the facts, and it is more
““ to be rogretted thal you should have made your conclusions pub-
“lie, Your public statements a5 to the increasing unhealthiness of
“ Rangoon due to the introduction of the Shone gystem will, pro-
“ bubly, not do uny partienlar harm to Rangoon, but as they are in-
“ gorrect and might possibly prejudico people against both Rangoon
“and agaiost a drainage system which has been proved to be most
“ admirably suited to the place, the President trusts that, now you
“aro fully possessed of the facts, you will make o point of correcting
“ the statements you have made,

“ A copy of this lettor has been forwarded to Mr. Tssse Shone
4 together with a copy of your letter, to which it is a reply.—I have,
“ &e.,

“(5d,) J, SHORT, Secretary.”

25, A copy of Mr, Latham’s letter (dated 23rd Avgust 1895), to
which the above is & reply, will be found in Appendix It the end
hereof,

26, Mr. Latham, howover, was not satisfied with Mr, Short’s
reply to his communication of the 22nd January 1896, and so he
addressed anothor letter to Mr, Short on the 15th September 1896
(see Appendix II), which was repliod to as follows :—

27, Copy.
Raxaoox, 25th January 1897,
% Froy toE SECRETARY,
* Rangoon Municipality, Rangoon,

“To BALDWIN LATHAM, Esq,,
%13, Viotoria Street, Westminster,

“ Sir,~1I am directed to acknowledge the receiptof your letter
“ dated the 15th September 1896, regarding vital statistics and the
“ Shone System in Rangoon,

“Tn reply, I am desired to forward a statement showing the num-
“ ber of denths in, and the population of, the districts served by the
% Shone System and those not so served and the last report of the
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« Hoglth Officer,  All the copies that can be spared of the Munici-
¢ pal Administration Reports for years previous to 1805-96 have
“ glready beon distributed, but a copy of the report for that year is
“forwarded, ‘No charge is made for these documeénts,” T am to
“point out that in your letter dated the 23rd August 1895, you
“ stated that you had had access to the various reports made by the
“ Municipal Commissioners of Burma, so apparently the information
“ you desire has been already obtained, although 1 am fo say that
“ :Isluoh sa official as a Munieipal Commissioner of Burma is unknown
“here, ' ’ '

“ Vith regard to the concluding paragraph of your letter under
“reply, I am to say that the President has no desire to interfera
“ with you in ¢ exposing humbug wherever it is found,* but he has
“ neither the inclination nor thd time to join you in a crusade of
“ guch magnitude. He would also suggest that, instead of devoting
“ your attention to Rangoon drainage, you could find better and
“more suitable opportunities in England, whers the matter to'be
“ gxposed would be readily accessible to you, so that you could make
“ yourself acquainted with the facts before making public your
* gpinions, .

“ Ashas alresdy been pointed out to you in my letter No,
“ 92029~-568, dated the 22nd January 1896, the Shore System has
“ given complete satisfaction in Rangoon, both from an engineering
“ and o sanitary point of view, and the statements you have publiely
“ gude i repard to it are not in nccordance with facts—I have,
& &,

“(Sd.) J. SHORT, Secretary,
“ Rangoon Municipality.

“ P, 8—A copy of this Jetter together with a copy of your latter,
“ to which this s s reply, is being furnished to Messrs. Shone and Ault.

¢ Statoment showing the number of deaths in,.and the population of,
“the districts served by the Shono System and thoso not served -~

Yor, TpTomyriy et of

Numbar of Death. Nember of  Deaths

Deaths, rate, Deaths, fate,
1890 W 1,727 301 . 5892 4484
1891 ... 1,679 3124 5,009 4041
1892 .. 1,509 2516 4,603 3605
1808 .. 1,628 2631 4,573 3478
1894 ... 1676 2695 - bav4 3894 . -
1895 .- 1,381 21‘23 4,400 ara

98, Comment on the above is unnecessary, but before I dismisq
ganitary statistics relating to Rangoon, I cannot refrain from adding
here.a copy of an extract which appenred in the *Sanitary Record
on the 6th September 1895, ' '
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29, 1t is ns follows ;—

“ The Shone System in Rangoon,

“ A revent report of Dr, Sutherland, the Medical Officer of Health
“ for Rangoon, on the water-supply o the town shows in the olearest
“ possible manner the benefit which has acorned to the Town ma
“result of the adoption or an efficient sanitary system of sewerage.
“We cannot do better than give the following extrast from the
“report of the proceedings of Halawga Water-supply Committes,
* the replies in question being those given by the Dr, %utherland to
“queries pul by the Committee, whi(:%l will speak for itself :—

Rawdoon Muntciparity,
“ Proceedings of the Halawga Water-supply Committee,
« Bxtraot from the report of W, H. Sutherlnd, M.B., oM., Edin.
p

“(Health Officer of Bangoon) in reply to quories by the Com-
Y mittee 1— -

“ Q. 3.~The Shone system is at present connected up with about
“ 40,000 people's dwellings, What are the conservancy arrange-
“ ments for the remaining 160,000 7

“ Reply~The following table shows the distribution of conser-
“ vaney which, condensed, is a3 follows :—
. ““On the Shone system, 40,000 people ;
“‘Byhand conservaney, 90,500 } 70,500 of which aro disposed of
“¢ No gonservancy, 69,500} finally in Shone sewage mains,
“ ¢(N.B. by the President-—Thus 40,000 plus 70,500 equal to

“110,500 or about 50 per cent, of the population benefited by the
“ Bhone system, directly or-indirectly.)”

“Q 7.—Is the death-rate lower in localities served by the Shone
“ gystem ? -

“ {Reply.~Yes, Inthe year 1890, the yearin which the system
“ waa oponed, the death-rate in tha Tarokten and Sule divisions ex~

“goeded that of the whole ares of the town, whilst in 1894 the
“ death-rate of those divisions is less than for the whole area.

# Death-rate for combined Dontherats {or the
. eireles Tarokten wad Sule, whale area of the town,
1830 ... 5489 53:06
1894 .., 3061 8864

“t(Mem, Tarokton snd Sule are the areas comprised in the town-
¢ praper, to which the Shone system is supplied.)’

% @ 9.—0n the supposition that money is available, do you give
“ proforence to improved conservancy or Jake water-supply ?

4 Reply.~As far as the town is concerned, the water-sugply for
4 some years has remained the same, but the death-rate has decreased
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“owing to the improved condition of the town, which is prinoipally
“dug to the Shono system. This applies to the tawn proper and
*exoludes Lumndaw,” ' .

. 80. T write this many miles from London, otherwise ‘I should be
able to put my hond on the official pupers relating to the above extract,
But on reflection 1 :thiuk it would be more sutisfactory for you to
apply to. the Municipality of Rangoon direct for information, son-
firmatory or otherwise, of Mr. Latham’s allegations, as they appear-
in bis letter to the President of Ahmedabad. In the menntime
youmay ‘nke it from me, that what I have written is substantially
troe in every respect, and that my. statements will be corrobornted *
officially by Mr, Short if he is appealed to on tke subject,

31, You will observe that Mr, Latham states in effoct thas,
wherever my system has been and will be adopted, the results
obtained from its adoption in Rangoon will go on “to the end of
the chapter.”  In this conclusion I believe in my soul he is right,

82, You know now as well as T do, that for the hydraulio condi-
tions essential to make sowage flow in sewers and drains at self-
cleansing velocities {given the volumes of ‘sewage necessary to
gonerato that velocity), you can depend upon the system which I
have invented and w. icg bears my nsme, and" which, I am glad-
to say, is now known, appreciated sad adopted all the world over, I
say. these conditions can Ee created by the adoption of my system in
the most perfoct manner possible, whether the houses to be drained
of their sewnge-discharges ave - built ‘on low-lying or flat surfaces,
such s exist in parts of Bombay and India generally, or not,

33. No one knows this botter than Mv. Tatham, because his so-:
ealled Hydraulic System is really my system worked however by
Hydraulic pumps, instead of Hydro-pneumatie Ejectors, At the
ouset and for years afterwards, he denounced my system, He
bagan his attacks wpon it by ridiculing the iden of placing & number
of what he desoribed as unmechanical pumping machines like
Ejectors under the streets sod distributing them smongst so many
drainuge sectionsin o town. He illustrated his objectionsto my
fijoctor stations by saying that even at one water-pumping station
he had to do with, and where the machinery was in cfup]icnts, he
received o telegram one day, to say that both pumping engines broke
down, and then he stated in effect, with = chuckle and & shrup of
his shoulders, * Well, what do you think would happen if you had
* 20 Ejector stations in this town, stc., ete, 7 -

34. Those and other remarks of Mr, Latham were uttered before
an audience which consisted partly of scientifie men, but mostly of
the citizens of tha town in which the mestings of the British Asso-
ciation were baing held. at the time, He staled also at the same
mosting that the eﬁiciency of the Iijeator. was only about 18 per cent.
at most, even with a Iift of about. 12 feet, whick was the Jift, he said,
ty which the E{'ectors in Warrington raised the sewnge of one of

tho suburhs of Warrington,
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33 These publicly uitored statoments I need nob toll you wars
us falsoba the statements he- made in bis lotter.to the President of
Ahmaedahad about tha resuits of the working of the Shone System in
Raugoon, For - instance, with & lift of -25- feet, Professor Unwin
made. tests with Tjeolors which wero worked by eompressed air, sup--
plied by a small gas engine air dompressor, and the efficiency ho oL
tained was practisally equal to 50 per cent, And yot in the fuce of
the knowlec{)ge whicl Prefassor Unwin's soientific and practieal tests
of the Ejeotor raveal, and the details of which were published ‘und
wore made known to Mr, Latham, he was_injudisions enough (nay,
he was foolbardy enough) to write to the President of Ahmedubad on
the 21st January 1897, that he is confident if a fair and propar “trial
were made with the Coluba Ejector Plant, it would not excesd one-
fourth of that of the pumping engine whioch gavo ont 36 per cent.
afficiency and which has boen done away with, In other words, Mr.
Latham now eays the efficiency of the Ejectors is no longer 18, but
simply 9, per cent. | Verily, an Engineer’s folly could no farther gro !
What, I ask, can be done with o man of this type, but expose him
and treat him, 28 I do, with contempt ?

36, But certainly [ novor expected to live to see the day, when.
poor Mr, Latham, wearied and tired of his efforts at trying fatilely to
stop the growth of the Shone Systein, turning round and-adopting it.
If you willread his report on Bombay, as to the sanitary and other ad-
vantages whioh would follow sectional drainage in Bombay, .and- if
you will substitute the words “ Shone Hydro Pnoumatic Fjectors
for  Hydraulic Pumps * you have s deseription of my systom, which
T have used hundreds of fimes in trying to point out its merits hefore
Mr. Latham became a convert to it, The following remarks of his, in.
the Bombay report, in the face of what he stated at the outset, about
the absurdity of having more than one sewage pumping station in a.
town, baoause of the lisbility to accident with automatio Ejectors, are
particularly refroshing ab this stage of our seomingly endless contro-
VOIBY, Viz, tm~ :

“ By the geotions] pumping, and division of the district, the risk
“ arising from the break-down of the pumping engines is diminished,
“ a5 by a proper arrangement of the sewers one or more districts may
“he made to relieve any section of the district in which there might
“bo a break-down of the pumping machinery.” ‘ ‘

37. Let me now ask your attention to what Mr. Latham 590rt4
about the air exhausted by the Ejectors after the sewage hae been
ejocted by them, ‘

38, Ho calls this air foul air and tries to load the uninitiated
reader to believe that it is as foul, if not fouler, and more dungerous
than such foul air, for instance, a3 is to be. found overlying what
My, Latham calls # The large sewage lake of Bombay which i
allowed to exist on its western shore™ or whiclris gonerated within
tho main sewers of Dombay; and the ordinary uninitiatsd citizay
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reading such statoments would naturally becoie alarmed, especially
at this period, when the plague i8 unhappily decimating its- inhabi~
tants, . o o

39, Mr, Latham wrote the remarks I refer to, a8 1 beliave,
with the object of frightening the people of Bombay, into his alleged
belief, that the exhaust sir from the Ejecters, diffused in the pure
atmosphere of the City, polluted it to such an extent as not to fail to
make it the vehicle for spreading the plagl:m and other like disenses
within the City to a far greater extent than would otherwise be the
oBse, o '

40, Well, to begin with, I denyin tolo that the air which is
oxhausted from the %jeotors is foul sir in the sense in which Mr,
Latham would have his readers to understand, In faot, the air
issuing out of the Bjectors is practically, and to all jutents and pur-
poses, in the same state and condition, as it is when it is drawn into
the sir compressors at the air compressing station, How ean it.be
otherwise 7 You have only to look at a working model of an Ejector
in glass to appreciaste what I state, When the appamtus, Jike
glass bottle, is full of water, the sutomatio valva on the top of it
instantly admits the compressed airinto the Ejector toforce the
water out, Whilst this operation is proceeding, you will se0 the
water graduslly subsiding, and if you did not know any beiter you
would think it was flowing out of the Ejoctor by gravitation, because
the. jnvisible air-power forcing it out does not disturb its surface ;
but directly the full charge of water has escaped out of the glass
Ejector, the compressed aiv within it eseapes into the atmosphere.
Then you seo the effects of liberating the compressed air into the
ntmosphere, namioly, to cause it to expand to its original stmospheric
volmue and pressure, but in doing so vapour is formed, which slightly
dims the transparency of the glass, and at the same time minute
purticles of globules of water like dow appesr to adhere to the glass
for o moment or two, This natural phenomenon very quickly
vanishos and the gluss of which the body of the model Ejector is
made sgain becomes transparent, You then see the fresh charge of |
water flow into it and rise in the Ejector, and the charge of air re-
maining-in the Tjector af atmospheric pressure is gradually but surely
driven out by the inflowing water ; snd so the process of aliornately
filling and emptying the Kjestor of water and air goes on so long s
thore-is water and compressed air to flow into if,

41, The working of o sewage Ejector is precisely the same as the
working of the water Ejeotor, and 1 contend that in gravitating sewers
designed, for example, as yours in Colaba, are (a8 I know of my ¢wn
knowledge) the sewage wheu the house conncctions you have esti-
mated for are made will reach tho Ejectors, in a beief space of time,
in tho majority of casos, infuct in a fow minutes, and certainly be-
fore it can gotinto a foul decomposed state, ’

_.'42. Sowage of this description would foul neither' air of the
sowers (i ¢, in o proctical sanitory sonse ) nor the spot or- place to
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whioh it would be ejected, - But let us suppose that the condition of
the Colaba sewsge, when it arrived at the various Ejector
stations, was ~ extremely foul liko the sowage of the Bombay
“gawage Inke ” refarred o in Mr, Latham's letter, What happens ?
This ; the sewage, foul 95 it ia, is of course in contact with the air: of
the sewer lo begin with, and into this air is emitted what we call
sewage-gud, 03 fast aa it i3 generated within the sewnge, -precisely in
the same way as it is emitted from the sewage in the sewnge lake,
There is a limit to the rate per square inoh, or foot, or metre,at
which it can eseape from the sewage and aseend into theatmosphere ;
but’ whatever that rate may be per minute, or per hoar, it is
manifest that whilst the sewage is filling an Ejeotor, for instanoe,
in half & minute, the yolume of the escaping gases in that period
of time cannot but be infinitesimal, though whatever it is, it is
emitted not into foul sewer air, bub into fresh atmospherio air en
route to the atmosphere of the heavens via the tall ventilating
shafts which sre connected with the Ejector Stations, ,

43, 'When, however, the Ejector is full of- sewage snd when
the ejecting air, coutaining, say,5 volumes of fresh atmospherio
air, presses on the sewage and discharges it out of the Ejector
(say, in half a minute), in that half minute interval sewnge
gos oould not ascend and mix with the incoming air, because
of the fluid or air-gas pressure which would have the effeot of
driving into the sewage itself any sewage gas which would other-
wise escape ont of the sewage mnder atmospheric pressure. The
globules of nir-gas under these conditions would enter the pores, so
to spenk, of the surfaces of the sewage, and in very minute quantities
it would penetrate, or would be absorbed by, the sewage water ; in
the same way 25 air is absorbed in an air vessel connected with a
wator pumping main ; but as is well known the rate at which water
absorbs air, even under high pressures, is comparatively very slow.
1t will thus be seen that while the sewage is being ejeoted fresh vo-
Tumes of atmospheric air, in the proportion of § to 1, of the sewage
is being driven into the Ejector until the moment arrives, when the
whole charge of sewage is ejocted out of it, and then the compressed
air is relessed and it escapes, oxpanding rapidly until it assomes its
pormal volume and pressure, The same phenomena which [ have
described as taking Elnce within the glass model Ejector takes place
within the sewage Ejector, the moment the compressed air is relonsed
and when it is expanding to its nataral volume,

. 44, Now, I gubmit, that for Mr, Latham to call the exhavst air of
the Ejectors -foul, as if it were comparable ta the air of foul BOWOIH,
and foul sowage Jakes, as they are found in Bombay acaording to his
printed statements, is simply scientifically and wickedly absurd,

45. Some yearsago Professor Sir Honry Rescos, F.R.S., was
employed to report for the then Matropolitan Board of Works, upon
the deodorization of the London sewage; and as he is a professional
Chemist of the highest eminence, I prefer to be guided by him than
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by anything that Mr. Latham, who is no Chemist al all, may chdose
tossy. He eaid in bis report amongst other things :—* It naxt has
“ to be gonsidered whether any more satisfactory or less dostly menns
% gan be devised for effecting the end in” view, iz, the" prevention
“of gewage huisange, In my opinion, the only other feasible plan
* jg that of aeration, Free Oxygen is to be had for nothing, snd the
“ gost of pumping sir need not be considerable. Tha adoption of
% guoh  plan raises questions whiok am not now ina position to deal
“ with, although I believe that this may turv-out to be a solution of
“the problem, At any rate, I feel sure that this is-a matter deserv-
“ing of further inquiry. Lhe rapid purifying effects of aeration on
“ the sewage have been repeatedly "observed in my laboratory experi-
“ynenls' - - . IR . .

46, Bir Honry o stated that the way to keep the sewers them-
selves in a harmless and a reassnably eatisfactory condition was to
couse o freo oirculation of sir within them; and yet Mr. Baldwin
Latham in his report -on -the Bombay - Draivage question states
strangely enough 1~ : —

“ Every endeavour ghould be made to prevent direot currents of
sir passing through the sewers, for it must bo borne in mind that
the mote air enters a sewer the more stinking air will leava the
sewers,”’ ‘ ‘ S

47, On the otber hand, I should have thought that the more air
you pasy into, through, and out of the sewers, the less stinking and
deleterious will be the air of the sewers, and the less potent as an in-
sanitary agent will such air consequently be when it makes its escapa
into the atmosphere, What is wunted to be done with sewaga and
#ir is to onnse both to be on the move,  The late eminent sanitarian,
Sir Edwin Chadwick, K.C.B., used to ?reaoh, in his later years, the
doctrine of “ cireulation not stagnation,” for the latter meant death
while the former meant life, o o

48, Dr, Ferius, in giving evidence on the question .of the
purification of the River Clyde, stated:— * There is no doubt
that running water has considerable power to destory excremental
matter, but it is the air contained in the waler that has that. effect.”

49,. Again, Dr.'J. B, Russall, Modical Officer of Hoalth
for Glasgow, in a lesture on “the theory and prevention of
infectious diseases,” which was delivered and published under
the nuspioes of the Lord Provost, Magistrates and Council of
the City of Glasgow, said:—“The destruotive processes to which
“ these cast off matters are.subjected are all processes. of oxida-
“tion, and are all, directly or indirectly, effocted by stmos.
% pherig air. They partake, therefore, of the nature of combustion
“7eve The decomposing activity both of soil and water de-
% pends upon the air which they contain * % %, We nre told by the
“ Eivers Pollution Commissioners, that the oxidation of the organic
“ mattars in water is effected ohiefly, if not exclusively, by the atmos«
* pherio oxygen dissolved in the water, Such dissolved oxygen being
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“ well known, to o chomically mugh more aotive then the goseous
“oxygen of the air, It must be explained, however, that, although
“In equal volumes, the oxygen in water may be chemically more
“gotive than  the oxygen of the airy as we find it in operation
“around us, front the more frequent renewal and the grester quan+
“ ity thus brought into action, air is much the’ most destructive
““agent, and soil nnd water are destructive in proportion to the air
“ which they contain, ” '

50, Now, I hope, I have adduced evidence enough to show. you
that Mr. . Latham’s-ohjections to my using God’s grentest and in its
natura] normal state- the cleanest and most purifyiog agont in the
world, as my motive power, to expel sewage out of Ejectors, and in
the process to onuse air movements within the gravilating sewers,
are not only contrary to common sonse but contrary to the acoeptec{
theories of the most eminent and learned chemist and medical men
of the day.

- 5l One of, if not the highest anthority, perhaps, at the present
moment on the Plague is Dr, Payne, This gentlemau wrote an
article upon it in Allbot’s System of Medicine in 1896, and
as you mey not have seen this article, and ss the subject of it is a
pressing one at Bombay just now, 1 have thought you would like to
see the gist of it, and I therefore put some extracts touching salient
points, 2 an appendix to this letter. (Seo Appendix III.) _

52. You will see that Dr.. Payne states that plague is & soil
disoase, and that he does not think it is communicated muoh, if et all,
to either rats or flies by the mediam of atmospherdo sir, in the sense
in which Mr. Lathsm insinuates may be done, by discharging the
exhaust air of the Ejectors in the manner adopted at Colabs,

53. This view, I see, corresponds very much with the theory
given in the * Report on the Bubonic Plague in Bombay by
Brigadier-Gleneral W, F, Gataore, ¢.B, .60, Chaitman of the
Committee, 1896-97. -

54, Ho statese—- ,

 Amongst othor scurces of the spread of the disense. thronghont
*the epidemic, the influence of rata has been shown in many extra-
“ordinary ways, Grain depbts are often the first centres in the
“ gpread of the plagne, the infestion having besr imported into the
*“golony of rats that haunt the depots, spreads amongst them, and
“they die in large numbers, In this way the grain bage are in:
“footed and beoome sources of conveyance of the disease to human
“beings, The Committee have, during disinfection, invariably treated
“those plaes where rats have baen known to die as plagne-infected
“Jocalities ®* * * ., The oriental habit ‘of “constantly ‘cleaning
“all mutal utbnsils, in whick food and drink are stored, with earth or
“ gand soraped from the mud floor or from the rondway which are
“often indescribably filthy, must likewiso be u fruitful source of
“ danger,
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%It must ba remembered thet in all oriental cilies a very large
% proportion of the population are vey poor and cannot afford to pay
% the rent of a really sanitary building ; they, therefore, are forced to
“Yiva in miserable shanties, datk, low, small and built on insanitary
“gites, without plinth added to which, with 4 view to bringing the
“ gost of this habitation to the lowest point, 16 or 20 persons will
“gloap, eat at and cook in a spnoe hardly sufficient for the require-
“ monts of four.”

55, On seeing this report, I was curious to know whether the
firgt racorded case of plague originated by or nesr to the - Bombay
% Sawage-Lake” or by or near to Upper or Lower Colaba, where
the Shone System is installed, thinking, that if it had ocourred
at or near BI(IIY one of these places, especially at the latter, Mr,
Latham would be sure to say his theory was exemplified, &o., &o,
But the first case ocourred in & distriet called Mandvi, which is
24 miles from the centre of the Colaba Districts, where the Shone
Bystem is established and 34 miles from the Bombay “ Sewage-
Lake.” I also find that the first case is supposed to have occurred on
the 8th August 1896; and that in the three months following this first
aase o fower thea 2,345 fatal cases occurred, 26 only of which took
place in Colaba,

58, Under these cironmstances, therefora, I do not think Mr.
Lathara’s theory that the exbaust air from the Ejectors is dangerous
and calcalated to spread the l;])hgue, and such like diseases far and
wide in Bombay, or any where else in fact, will avail him much, in
his most revent resuscitation of his propaganda sgninst the Shone
System, especially when it i3 borne in mind that although I have
gaid the Shone System was established at Colaba at the time referred
to, yot, ns a maiter of fact, it was only established, so far as
the special machinery and publio sewers were soncerned : these
lattor were mot made use of o any appreciable extent at least,
at the date of the outbreak of the Plague for the simple reason
that, comparatively, very few house-drain coonections with the
public sewers had then been completod and the sewers utilized for
the purposes for whioh they were intended, No one knows these
facts better than yourself, as the responsible Engineer for the
Colabs Drainage Scheme 13 a whole, '

57, But sny impariial open-minded sseptic would naturally say, if
Mr, Lathem's theories as to the extraordinary insanitary character of
the exhaust air of the Ejectors were sound, he ought, seeing that the
Shone System has been in existence for man{ yeurs, to be able by
this time to produce positive and incontrovertible evidence in support
of his theories,

68. Unfortunately for Mr. Latham, but fortunately in the inter-
ast of publio health, in connection with all the experience hitherto
aoguired of the practical working of the Shone System, both a¢ home
and abroad, there has not been to my knowledge, and I am certain.
there has not been to Mr, Latham’s knowledge (or otherwise T and the
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sanitary engineering world, would have been made acquninted with it
ord this) a solitary case; on record of any kind of diseuse, much less
Zymotic disonse, having been attributed by any responsible or irres.
punsible sanitary authority, to the effect of working one single hydros
pneumatic sowage Ijector ! It is true, Mr. Latham hags stated b
lntter, to the Secretary of the Municipality of Rangoon, that the healt
of that city had- suffered seriously from' the working of the
Shone Systom, But hedid this in ignorsnce of the fact that the
exact contrary was the case; as is revesled by the coples of the
official letters of the Secretary of the Rangoon Municipality addres-
sed to Mr. Latham, and which are embodied in this letter,

53, Nature’s ways of doing things must either be unknown to M
Latham, or she is very porverse, and determined not to work in the
porticular way- he would like her to work. Take Rangoon for
instance, where the Shone Bystem hag beon at work for nearly 10
years, I venture to say that these characteristios deseribed in Bri-
gadior-General Gatacre’s report on the Bubonic Plague in Bombay,
as being peculiar to Indian cities gonerally, are more or loss poculiar
also to Ragoon; and yet, slthough there are at lenst 26 soparate
Sewage Ejector Stations, within the area drained in that City on tho
Shone System, so far, I am pleased to say, no cases of plague have
veeurred, either within or without the aress drained by it in Rengoon.
Indeed, if the theory of Mr, Latham were true thera would be evi
dences.of its correctness to be obtained in every house and - town,
where it is applied, and especially in Esstbourne, the town in which
the system waa first established many years ago, on a large practi-
cal soales .«

80. Every Englishman who koows the principal sea-side’ health
rosorts of England, must know Eastbourne as being one of, if
not the prottiest, clespest and ‘hest cared for health resorts in
Drigland.  After the first installation on my wystem had proved
» success in that town, n socond, third, fourth, and fifth instal-
lation was dertermined- upon ; so that by the present time
there is more so-called dungerous foecalizod ” exbaust air,
with © particles of sewage " susponded in it, diffused into the heaven-
ly atmosphere of Eustbourne, than there ever was before, not how-
aver with the result prophesied by Mr. Latham, but with the very
opposite result ; that s to say, instead of the death-rate being pow
higher than it ever was before, it is lower than it ever was, as the vitul
statistics of the Medical Officer of Health for Easthourne for the past
10 years shundantly testify. ‘ . .

.61, If you will write to His Grace the Duke of Davonshire, the
present Mayor of Eastbourne, I am sure he will farnish you with in-
formation, corroborativa of what I hava just stated, _

"62. As it happens, I have not any of the Medical Officer’s stat-
istica by me hers, where I write this letter, otherwise I would send
extrats from them herewith. I have however a newspaper outting
in my possession, which a friend of mine presented.to me, knowing
that my system of drainage was in operation at Eastbourno; and
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as the matter of the exiract, bears out what I have wrilten alove
about Eastbourne, I will fnsert a copy of it hera; it is as follows :—

% Iorstbourno is nbsolutely the healthiest town in the country,
“ During 1897, there wera only 300 deaths, and some of these wery
“of visitors while otbers took place in hospitals and the workhouse,
“This is at the rate of only 896 per 1,000, and if nonresidents
# wore exoluded, who were mainly iuvalids, the rate is brought down
“to the phenomenally low rate of 7' per 1,000, No health resort
“gan show such a record as this, and it is high testimony to the
% standard of the sanitary administration,”

63. There is yet one more place in England, where my system
15 in operation, which I must not, for & special reasor, omit to mention
to you, and that is the Honses of Parliament, in Wostminster, In
1886, whon His Excellency the present Viceroy of India, the right
Hon. the Earl of Elgin, was First Commissioner of H. M. Works, it
wns decided by Parlisment, on the recommendation of & Select
Committee, appointed by the House of Commons to report on cortain
olloged dofects in the drainage and ventilation arrangements of the
Houses of Tarliament, to adopt my system of drainage there ; and
Lord Elgin did me the high honor to appoint me the Engineer to
design and carry out the works, While these ware in progress, I saw
a good dea) of His Lordship and the Chairman, who presided over
the Solect Committee, viz, Sir Henry Roscos, I.R.S, and I con
tastify to the fact that both these gentlemen took a very keen interest
in the works.

64, Aftor the drainage works bad been in operation st the
Houses of Parliament for about § years, another Select Committee
was appointed in June 1891, “to inquire into the ventilation of the
Houso,” The report of this Committes, which consisted of Dr,
Farquhorson, 8ir Guyer Hunter, Mr. Richard Power, Sir Henry
Roscoe, and Mr. Plonket, the Iattor gentleman being then the first
Commissioner of H, M. Office of Works. 1In their Report, which
wag ordered to bo printed on the 24th July 1891, the following
paragraph appears :—

“The Cotnmittea nlso took evidence s to the system
“of drainnge of the Houses of Parliament which was esta-
“Dlished in pursuance of the Report of the Seleot Com-
“ mittee on the vontilation of the House in 1886, and they
“ find that the system works satisfuctorily. The Committee
“ayo satisfied that the connection betwoen the Houses of
“ Parliament sewers and the Metropolitan main low-love]
“sower isso constructed that no back-water or roturn
“ of sawage or of sewage gases from the Metropolitan sewer
“ gan onter those of the Houses of Parlinment ; and the
* Committeo are convinced that no offensive smells os
% injurions emanations now proceed from the drainage sys-
“tem of the Houses of Parliament, whick, thoy are of
¥ opinion, is as perfect as possible,”
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65. Again after more than six years’ additional experience of
the working of the Shone System at the Houses of Parliament,
(making ubout 11 yenrs altogether), one of the members of both the
irst and sacond Seleat Committees appointed to investigate and roport
111Pon the drainage of the Houses of Parlisment (I refor to Dr.
Farquharson, M.P.) on the 14th September 1897, in his Inaugural
Adidress to the Sanitary Congress at Leeds, stated :—

“ May I pive you one other illustration ? I think i was
“in 1884 or 1885 that serious complaints began to be made
“:nbout the drainageand vontilation of the House of Commuons,
“ Bad smells were about, members got sleepy and seedy, and
“influenza came in and spread, and grumbling became lowl
““and goveral, A Committee was appointed, under the pre
“sidency of Sir Henry Rosoos, to investignte the whole ques
“ tion, and we had many sittings and too‘l} much avidence, and
“ rambled through draing, much hampered in onr operations
“hy the fact that no plan could be found and wo had to truce
“ ont their situation and arrangement s hest we could, And
““then we came to report and we had to tell the logistators, on
“the basis of a very important investigation by the late Pro-
“fessor Carnelloy, that they were actually breathing sower gas
“and that the sooner they put their house in order the better
“for themselves and the country, So £10,000 was voted
“ nem, con,, Shone’s Tjectors eut us off from the main sewer ;
“and T make sp bold as to cluim for the snitary operation,
“ nations] fmportance in improving the henlth and temper of
“ our senators, onhanciug the quality of their work, and Jead-
“1ing to the incronsed efficiency of our public departments by
“ increasing the administrative capacity of Parliament chiofs
“ who are responsible for the conduct of affairs.”

66. Now, inasmuch us the houses of Parlismont works were
<arvied out under the auspices and to the satisfaction of the prosont
Viceroy of India, it becomes a duty fucumbent upon me to state the
fact, as o special roason, why I should now take exceptional trouble
to expose the libels Mr. Latham has attempted to eirculate in Indin,
concerning the cousequences of working the Shone System in Enge
Jond and m Rangoon in particular.

67. Icould gpo on quoting as many indisputable testimonios
favourable to the Shone System a3 would fill o big book ; but the
foregoing will doubtless suffice, in the meantime, to dispel any mis-
givings whioh Mr, Latham's letter to the President of the Abmedabad
Municipality, condemnatory of the Shone System, may have ereat-
od in the mind of the recipient of that letter, and in the minds of
somo of the members of the Bombay Municipality, sfter they becamo
acquainted with its contents, DBut, [ will just give you one additional
important testimonial to the foregoing. I quite omitted to stato,
when I reforrad to Mr, Doig’s official report on tha Shone System,
that Mr, J, C. Pottinger, M.LCE,, Sanitary Lngineor to the
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Government of Bombay, submitted a report “on varions Sanifary
Systems in England” to the Secretary of State for Indis, in
September 1892,

68, Mr, Pottinger, kke Mr. Doig, visited the only three places
whers Mr, Latham’s hydraulic system was at work, viz:—Friem
Barnet, Eshor, and Mergate ; and he also visited a number of places
where my system is in oporation in England, the particulars of which
ho gives in his report, which was printed at the Edueation Society’s
Steasm Pross, Bombay, in 1894,

69, I take leave to copy two brisf statements only, of the many
which ure to be found in the Reportin question, relating to my
system, as ho found it at work in England :— '

%(1) From a purely sanitary point of view, the system is
theoratically perfect, as the sewageis rapidly removed in s fresh
state, and from first to last, it cannot pollute the air en route.”

“(2). It is, moreover, an astonishing fact that, tn everyone
of the numerous cases in whick 1t kas been adopted, botk the Borough
Engineer and the Local Board concerned, have nothing to say bus
in praise of #.”

70, With regard to what Mr, Latham states about Karachi, I re-
gret to say I have no particulars about Karachi here, but I know as
a matter of fact, from information which has been forwarded to us
from time to time, regarding the Eractical working of the Shone
System, so far as it kns boen applied at Karachi, it has baen eminent-
ly successful. [ baveslso heard that the suthorities there had all
but proved to demonstration, that the first case of plague whieh oc-
curred ab Karachi, had been imported there, I'have also heard that
& varioty of reasons had been sssigned for the inerease of the death
rate in Karachi, but not one of these took cognizance of the ressen
given by Mr. Latham, as being the cause of the inereased death-rate
in that City, The ground and meteorological conditions obtaining
in Karachi, preceding and during the plague epidemic, may bave
had & powerful influence for evil, and Karachi heing an Indian city,
possessing in a more or less large measure all the charaoteristios pe-
coliar to Bombay, a5 desobed in Brigadier-General Gatacre’s
Report, and the plagne being a contagious and infectious disease, it
is diffioult for me, or for any kody elss in England, without studying
the data obtainable on the spot, to diagnose the probable cause of the
inorease in the death rate, I have no doubt, however, but that the
Engineor and Medieal Officor of Hoalth will explain, if asked to do so,
the cause of the alleged abnormal increase in the death rate of Kara-
chi, More than this I cannot say at present,

71, TFinally, I desire to ennmerate briefly, the chief points raised
hy Mr. Latham in his letter to the President of the Ahmedabad
Municipality, and about which he and I are hopelessly af issue :—

(&), As tothe insanitary effcets of the exhaust air from the

Ejectors, as evidenced, a3 he alloges, by the working of {he system
everywhare,
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(5). As to the abnormally low efficiency of- the Ejectors,
aompared with hydraulic pumps, as used by him, and by the employ-
ment of which he olaims to be able to obtain an effiviency of 60 per
oout, (vide his Report on Bombay) compared with § per cent,
efficiency by hydro-pneumatio Ejectors,

72, I hope and believe, however, that what hs has alleged with
reforence to the fitst point (2), has been disposed of in the ody of
this Jotter, in & manner satisfactory to every one who will take the
trouble to understand the nature and character of the differences
between us both, Only fancy his contention that the conveyance
of “ particles of sewnge * by the exhaust air, via the tall venti ting
shafts into the atmosphere of the heavens asbove, is 4 frightfally
dangerous proceeding, whilst, not mere partioles, but enormous
volumes of foul sewage, discharged on to land for irrigation purposes
(although these enormous volumes of sewage are all the while in
contuet with atmospheric air) strange to relats, affect the health of the
people who work on sewage farmsin # most honeficial manner, a3 not
only is their health good, but, ascording to Mr. Latham’s own statis-
tics, they, on the whole, enjoy even better health than most people !

73, In his Bombay Report, Mr, Lutham states :—

“The destruction of the organie constituents of sownge is very
“rapid in sea-water, a3 every allon of sea-water containg about two
“cubic inches of oxygen, which speedily oxidizes the decaying
“ orgunie constituents of sewage,”

74. But a aubic foot of froe nir at a temperature of 60° F, with
30 inches of barometer pressure, contains sbout 35 times more free
oxygen, than a cubic fook of sea-water | How therefore can only
purticles of sewage, forced into the atmosphere by exhaust air, con-
taining say, as at Rangoon, {5 X33 =2l 175 times more oxygen than
sea~water generate and disperse into the atmosphere of the heavens,
» gaa which is terribly inimical to public health ?

75, (5) The 60 per cent, efficioncy claimed by Mr, Latham for
his hydraulic pumps is & mere statement of his. No such efficienoy
has ever been realized by the working of any hydmulic sewage

umps, He made o similar declaration many years ago af the

ISlmritat,y' of Arts just before his first hydraulic installation wag put
down ot Friern Barnet. The actual efficioncy of that installation
was carofully estimated by two competent Mechanical Engineers
when the pumps were working at their best speed, &o., and the
efficioncy proved to be 16 per cent., not 60 per cent, ! Andas to
Eshar and Margate, he has never yet ventured to state what the
respective officiencies at those places proved to bo, as I have already
intimated to you,

76. Besides, the erection and working of the most efficient

umping engine in the world, on the site of the old Love Girove
amping Station, would not render the non-self-cleansing sewers
referred toin Mr Latham’s letter and roport self-cleansing and
sanitary, High efficioncy in » pumping engine moans a low con-



44

samption of coal per indicatod or notual horse power: it does not
mean that the sewerage system of a town is rendered efficient also,
The Shone System aims ot getting a high efficiency in the working of
gravitation sewers, to render them self-cleansing and self-ventilating,
‘and consequently sanitary,

77, Thave already stated thai Professor Unwin had tested
Ejectors lifting woter against a hend of 25 feet, which is more than
double the head against which the Warrington Sewage Ejectors
worked ~(according to Mr, Latham’s decloration, uttered some years
ago, at o meeting of the British Assciation) and that the Professor
estimatedthe efficiency practically equal to 50 per cent. But let us
for a moment ignore Professor Unwin's tests, as Mr, Latham does ;
and let us slso ignore what Professor Unwin has demonstrated
mathematically, through the medium of the Transactions of the In-
stitution of Civil Enginears, for the enlightenment of its members, as
to the relative properties and values of compressed air, and com-
pregsed water, for power purposes, Let us, in fac, assume for argn-
ment suke only, that Mr, Latham can employ compressed water to
work pumps developing smail harse powers, (1s the Ejsctors do, in
many instances, in practice) and thereby obtain a higher efficiency
than is practicable by using compressed air by means of hydro-
poeumatic Ejectors, If, however, the initial cost of the works, the
©ost of attendanco and wear and tear on hydraulic pumps, the initial
cost of the water to be used for driving the pumps and the cost of
filtering the sewage water to deprive it, (a8 i3 done at Esher for
example) as much possible, of every trace of solid matters in suspen-
sion 0 as to prevent it from seoring the ¢ylinders and valves of the
pumps, I say, supposing thess varions indispensable costs amount
in the aggregate to a sum considerably in excess of tho aggregate
sum required to do the same volume of work on the Shone systom,
then the argument 23 to the superior efficiency of the hydraulic
method of pumping sewage over the pnoumatic plan falls to the
ground,

78. You will be better able to see the force of the foregoing
remarks if I quote hiere what Mr, James Atkinson, M.E., wrofe to
me ten years ago after he had inspocted Mr, Latham’s hydraulie
pumping station at Friern Barnet. I may stato that Mr. Atkinson is
well-known in England aq a first~olass mechanical engineer, He hns
invented a number of mechanical appliances, amongst which may be
mentioned the “ Cycle” gus-engine, which proved itselfto be,
according to tests instituted by the Society of Arts, the most
economical gas-engine in tho market at the date of the Society of
Arts Report.

79, Onthe 10th April 1888, Mr. Atkinson addressed a Jotter to
mo from which, for the sake of brevity, 1 copy the following extract
only 1=

“ Respecting the other features of comparison Ihave been ina
“ good many chambers in which your ejectors are fixed, and have
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“invariably found them clean, dry and with no objectionable smell,
“but at Friern Barnet the hydraulic pumps are in a chamber which
% s, to put it mildly, foul, slimy hole. J[n your efectors the calves
“ are moved {0 the utmost, say forty times per hour, compared with 600
% times per hour in the pumps. I ALSO noticed at Friern Barnet that
“THE SHOCK O/:’7 ARRESTING the column of water made the
Ve whole maching vibvale, especially when they both happened to Peverse
“ at the same time ; this must tell severely on its durability, also on the
“ joints and packing.”

80, The above described installation, Mr. Latham insinuated by
spoech at the Society of Arts, would have the effeet of demonstrat-
iog to the world what he then contended and what he has gone on
confending, ever since, viz, the superiority of his hydraulie plan,
both as regards efficiency in coal consumption and efficiency in a
sanitary sense, over my hydro-pueumatic plan !

81, Butisitnot strange that, notwithstanding Mr, Latham’s
vapourings for many years against the Shone System, and in favour of
his hydraulic method, he had never been able, up to the present
time, to persuade any sanitary authority to imitate the Friern Bar-
net, Esher, or Margato installations. I suppose that the fiascoes which
his works at those pluces resulted in frightened people genernlly, as
they must huve staggered some of the engineering inspactors of the
Local Government Board, and there can be no doubt, in my opinien,
that Mr, Aoworth, before Le finally rejected Mr, Latham’s hydravlie
proposals for the drainage of parts of Bombay, bad been made ac-
quainted with the Friern Barnet, Esher, and Margate experiences,
and that these, and these alone, led him to elect to adopt the Shone
System for the drainago of the flat and Jow-lying babitable areas of
Bombay, ‘

82. My partnor, Mr. Ault, and myself believe implicitly in the
officacy of the Shone System, in a sanitary sense, when, of course,
it is properly installed and worked ; and slthough we also believe that
for high lifis and large power, such ss obtain in mines, hydraulic
pumpivg at one station would probably give out better efficioncies,
25 rogards eoal consumption than could be obtained by the use of
ajactors, especiall{ if the liguid pumped is water, yet we contend
that for pumping large or small volumes of sewage automatically, a
fast or ag slow asit flows, inits ernde unscreened stale, down
gravitation sewors to stich moderate hoights as is lﬁf:lnerally required
to be done, in connection with the sectiotal drainage of towns
built, for the most part,-on level plains, the bydro-preumatic Ejectors
will give out efficiencies superior in every way to hydraulio pumps.
These latter, in order to keep them working continuously, require
frequent and very careful overhsuling, snd that, too, at the hands
of frained expensive mechanics, With hydraulic pumping, moreover,
it is necessary fo carefully screen the sewage flowing down the
gravitation sewers before it enters the wells or pits from which the
bydraulic pumps lift it to its destination ; and, of course, the solids
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intercopted or ke{)t back by soreens or otherwise from the pumps
gradually, but surely, ascumulate and become more or less offensive,
and gonsoquently these filthy unsanitary accumulations have to bo
periodically removed by costly disgusting manual labour, Wherens,
as I have already stated, the Ejectors receive every thing, liquids
and solids alike, znd ejeot both in combination to their finsl or other
destination with 33 great o certainty ag if the liquids ejeated were
clean filtored water and not erude sewage,

83, Tor theseand other reasons, Mr, Ault and myself, I assure
you, 8o far from being ashamed of what has been done in India and
Burma alresdy on the Shone System, are, on the contrary, exceed-
ingly lPmud, and if your ocouncil will but act wisely by taking no
heed of Mr, Latham's untenable attacks on the system, snd if they
will also, as I believe they will, have patience to awsit the proper
completion of the Colaba and the other works propoesed and in
progresa on the systam in Bombay, we are ahsolutely confident thot
they also, as a Municipality, and youas their Special Drainage
Enginear, will bo more than salisfied with the final results,

84, Having traversed the chisf charges made by Mr, Latham
and brought to the special notice of the people of India through the
medium of the Bombay Municipality, whose transactions are reports
ed in the Times of India, and I presume in other important
and widely eireulated newspapers, it only remains for me to ask the
Municipal Commissioner of Bombay, through you, to do me and my
partuer, Mr, Ault, the honor and justice to treat my letterin the
snme way a¢ he trented Mr, Latham’s lotter to the President of the
Ahmedabad Municipality, i.e., to print it and circulate it amongst
the members of your Munieipality.—I am, &e.,

ISAAC SHOXE,
Jaurs W, Bwrn, Esq., MICE,
Spocial Drainage Eogineer,
Bombay Municipality.

Appendix I,
Copy.-
Wesmiivsrer Crambers, 13, Vicroria Srreer,
Wastuinster, SW., 23nd August 1895,

To Tag PRESIDENT, Rangoon Municipality.

Dear 18,1 am vory muoh indebted to you for having forwarded
me the report of the Medionl Officor of Rangoon for the year 1893,
Lrogeet that I have not had any fime to look through it until
recently whon my sitention has been direated fo the subjest of the
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sanitation of Rangoon, and in going throngh it I find that some error
bas evidontly cropt into it; for instance, in- tablo 12, as I was vory
desirous of knowing whaf was the roluive state of health of the
different districts, in adding up tho tote. of the columns for 1888,
1890 and 1891 I found that the numbsr of deaths ot the foot of the
column does not agree with those inserted in the column itself,
Evidently there is some discrepancy especially as it would appenr that
for _ the gistriot callod Tamway there must be some misprint or error,

I looking inte all the figures which refor to Rangoon, I am very
much improssed with the extraordinary change which appears to have
taken place in the health of the district since the Shona system hag
been in operation,;-and that if the five years befare, from 1885 to
1889, are compared with the five yours subsoquently, 1898 to 1894,
there appears to be a most extraordinary increaso in the death-rute,
such increase, however, not occrring In any of the towns of Lower
Burma or in Burma itself, showing that, in spito of the lavish ex-
penditure on the Shone Systom introduced into this distriet, it hes
been anything but of o beneficial character,

Tam quite swaro of the statement which hos been made with
rogard to the improvement since 1898 in this district, but un-
fortunately o district in which 2 pew system hos been introducad
cannot bo compared with itself, If gompared with itself it must be
with some period of years when not under the influence of the spacial
systom in oparation,

If the population of the districts are properly interpolated accord-
ing to the lste Dr, Farr’s method, as adopted by the Registrar
Genoral of England, and in other cases, it would bo at once seen
that in the five years before the Shone System came inte operation
in Rangoon, compared with the five years subsequently, thore has
boen an increase in the death-rate of nearly 10 per thousand in the
latter flve yoars which of course I attribute, as I have pointed out,
to the pernicious offects of the Shone System in diffusing foul sir
into thoe district in which it is in operation,

The same thing has occurrod in the only other districts in England
in which the Shome System bas been entirely adopted, namely at
Honley-on-Thames, that is comparing the years subsequent to its
adoption with the years previous thero has been also an increase in
tho death-rate of the district. ,

You cannot bring sir under high pressure into contact with
gowage without liberating into the atmosphore an enormoue amount
of sowaged.or fecalized air which is most dotrimental to health, of
all forms of pollution, snd » very slight test mado by charging the
sawage with some chemical compound easily detocted in the air, such
aslithia, snd then testing tho air escaping from the ejectors by
spoctrum analysis will show ub ona how the sewaged air is diffused
into the atmosphore by the Shone Iijectors and this sewaged air
escapes in vory considorably larger volumes than the sewago it-
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solf which is removed from the distriet, and- this sowaged air,
istributed at numerous poir ts throughout your district s seabtered
hy tho winds of heaven ir various directions to oxort its pernici-
ous offoets mpon the hoealh of the population, Moreovor, the
combination ol air for raising wator in which the samo pipes are used
which may bo dirootly in connoction with these toul ejectors is not
o systom to be -commendod when it appears that the ojoctors at
times are not under pressure, so that there is a means of getting dircet
nocess of sowaged air to the water-supply.

What I really wanted was, not the reports of the Medical Officer
of Houlth, a single copy of which has been forwarded to me, but the
annual Reports of the Municipality itself which give quite sufficient
information upon the question of the health of Rangoon, and also the
statistics which are not contained in the Medical Officer of Heulth's
roport, but I should very much like to know which are the districs
in which it is alleged that the actual Shone System is in operation
ns the tables I, VII and XII do not show which districts aro in the
town propor and have the Shone System or which have got a pipe
water-supply, all of which are points of very considerable imporiance,

Of course from a study of the various reports I personally know
that certain districts are within the suburbs, but as to what are the
distriots which the Munisipality themselves talie into consideration
no information is given, althongh they make statements in the
reports as to relative differoncos in the health of tho districts.

If you wish to know tho actual state of health for Rangoon af any
timo, it may be readily found from a method which I introduced
some years ago, of proportionsl mortality, which is very fully de-
sevibod in the Times of India of tho 11th May of the present year,
For example the population of Rangoon in the census year of 1891,
in the middle of the year if properly intorpolated is 181,862 which
would give a death-rate of 86-78 per thousand in that year, Now if
the births are divided by the deaths in any year and the result is
multiplied by 9362 and taken from the tabular number applicable to
Rangoon of 7355 it will give the proportional death-rato in any
year, that is, the doath rate proportional to the dedth-rate in 1891,
With 6,050 deaths in 1894 and 3,102 births, the proportion of births
to deaths is *4463 and the proportional mortality is therefore 31-76
per thousand, which is a less death-rato than if we assumed the
population since 1891, as increasing in the same ratio as it bad pre-
viously to 1891 and which shows that in all probability the popula-
tion has inereased fuster than it had done previously to 1891 and
the district is certainly healthier than it was in that particelar
year 1891, as the proportion of births to deaths is larger and the

ealth of a distriot might just as well be asoortained from the
proportion of births to deaths as in any other way,

The only report of the Municipality of Rangoor, which is in my
possession 1s that for the year 18§9-80, I should very much liko to
geo the subsequent reports, Lut I have had access to the various
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reports mado by the Municipal Commmissionor of Burma and othor
tocuments which aro in this country at the India office.

Yours faithiully,
(8¢) BALDWIN LATIIAM,

To tho Prosidont,
Rangoon Manicipality,

Appendix II,
Copy.
18, Vicroria Srreer,
Wrsnuissren, 8,3, 154 September 1896,
To rue SECRETARY, Rangoon Municipality,

Sie—It has boen my intontion to reply to your letter of 22nd
Jantary 1896, but bofore doing so I wished to see the Sanitary Ad-
ministration Report for Burma for the year 1895, which I regrot to
say has not up fo the present time como to hand at the India Office,

It is statod in Clauso 5 of your letter that vorreet information
vould ensily bo obtainad from your office. May I ask you therefors,
if the information is obtainablo, fo give me the correct figures which
I askod for in my letter of the 23rd August 1893, and also will you
kindly givo mo the figures of the population and the actunl number
of deaths upon which you say the statistics from 1890 to 1803
givon in your lotter are based and at the samo time the similar
figures in roforance to tho death-rate in the suburbs of Rangoon men-
tioned in your lotter ? Will-you also supply me with the most
rocout ‘copy of your Medical Officer of Health’s Report and also
with copies of the Reports of the Municipality, sines the years 1889-
907 Tshall also foel obliged if you will inform me on what date
the Shone Systom coased to be used for the purposes of raising the
high pressure water in Rangoon, If therois any chargo for the
documents asked for, I shail be happy to pay the cost of same,

You shall recoive a full reply to your lolier and also somo remarks
on other figures which have been circulated by your Municipality
with reference to the working of the Shone Systen.

In conclusion I desive to say that I have no interest or object
whatever in endeavouring to injure Rangoon or any other place by
any statements T may make, but T am solely desiraus of encouraging
all veal sanitary works while exposing humbug whorever it is found,
and if on full investigation it can bo shown that Shone System adopted
in Rangoon is  sanitary oconomical and propor gystem, I should
gortainly not opposo ils extension in that City or any other plice,
Tut until this is shown not by mere assorbion usset onkin yone
lettor but npon all- the facts being fully investigated I shall hold
that the systew is buth insanitary and not economical,

. Yours faitlifully,
(30) BALDWIN LATIAM,



50

Appendix IIL.

Extracts from Allbut's * System of Medicino on Plague by J. T,
Puyno, pages 917--939, Vol, 17,

The Buaeillus of Plague—~Great intorost attaches to the recent
discovery, in Hong Kong, by Kitasato, confirmed by Yersin, of a
micro-organism which seems to fulfil all the conditions required by
tho problem, and is probably the specific cause of the disoase
Eelogenic Laistence of the Bacillus,

Yorsin was abls to oultivate and isolate o bacillus from earth of
an infogted house, four to five centimetres below the surface, which
rocisely resombled thut from bubees but was not virulent. Kitasato
Found in one instance that dust from an infected house communicated
plaguo by inoculation, Yersin found that flies die from the disease,
thoir bodies containing the bacillus ; and by inoculation of material
contaminated with a dead fly he ecnveyed plague to animals, The
conolusion is that the bacillus has been discovered capable of
parasitic oxistence in men and animals, capablo of cotogenic life,
showing spontaneous variability in virulenco and’ thus fulfilling all
tlie conditions necessary to explain tho obscrved phenomena of
plagua.

Endemis Plague.

Mountain districts aro perhaps the most persistont foci of plague -
now known,

Endemic Plague as a soil diseases

In all the places where plaguo is endemie, there is reason to
boliovo that the virns rosides permanently in the soil, and that
human beings acquire it thence by cortain channels of communication.
Plague is thereforo partially, though not wholly, 2 missmatie or soil
disensg. It diffors from mularial diseaso in that it exists only in the
soil of inhabited places, and has never been acquired from mero tel-
luric conditions, Bince the living virus is a bacillus which oxists in
the nffooted subjects, it will pass from them back into the soil, and
mutual relation bo thus establishod, The soil theory of plaguo is &
popular belief in somo parts of the world. It was dimly perceived
by many older writers (by Boghurst in the seventeenth contury);
but was obscured by other less tonablo hypothoses of infection of the
air and epidemic constitutions, It was  clearly recognized by Dr,
C. B, Froncis 23 the oxplanation of the Indian plague of Kumaon
in 1853, It was suggosted as possiblo by Lisbormesster in the
articlo on plague in Ziemsson’s Cydlopaedia of Medicino and adapted,
subject to further ovidonco, by mysolf in the Encyclopmdia
Britannica and olsowhere; but it was first dofinitoly formulated, with
tho aid of Tatten Kofer's theory of soil water, by Dr. Croighton in
his History of Epidemic Disoases, It is apparontly not held by most

vpidomivlogsts,
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The arguments in favour of this view are somewhat as follow : v

(1) The remarkably limited geographical distribution of plague,
g0 widely different from that of diseases caused by a floating or
Eurely povsonal contagion, is hardly consistent with any other
ypothesis,

(2) In localities where the disease is pormanently established,
animals living under ground are often affected in & peculiar way,
Usuaily beforo the outbreak of an epidemic such animals, especially
rats, perish in large numbers, They como out of thoir holes evidently
very ill, and die, or are found dead underground ; so that this
phenomonon is considered by the people in India and China, wheve
it has boen chiefly observed ss the sign of a coming epidemie,
Recent obsorvation in China has shown that the rats suffer not
merely from poisoning, but from true bubonic plague, They have
buboes, and their organs contain immonse numbers of the plague
bacilli, It cannot, theraforo, be doubted that the virus oxists nnder
ground bofore it affects human beings, In some countrics other
animals aro said to be affected, but this ia less cortain, (In the older
Turopean epidemics it seems doubtful whether this death of rats was
actually observed. The old books contain general statements of the
samo kind regarding animals which live in the ground, but they
lave the appearance of being traditional, and borrowed from the
Arabian writers, espocially from Avisnna, whois very copiots on
this point). ‘

(3) Within an endemic area of plague tho diseaso often oocurs
year after year, or in successive epidemics, precisely in the same
spots, even in the samehouses, and springs up simultanoously in
several indopendent foci, In London in 1685 it wag said the
disease “fell upon several spots of the city and suburbs like rain,”

(4) Of places apparently under the same conditions, and in free
communication with one anothor, one is repeatedly affected, the
othor never. Dr, Frencis observed in India iwe villiges on the
game mountain, with the same aspect, scarcely 500 yards apart, of
which, at avery visitation of plaguo, ono always escapod, the other
suffored, Tn old days again, it was observed in Egypt that Aloxan-
dria might havo terrible epidemic, while Cairo entirely oscaped ;
in another epidemic the convorse relation might obiain, and this
in spite of unchecked communication,

(5) In cities whero a notable part of the population lives on the
water in boats and haryges, it has more than once been noted that
such porsons have entirely escaped the plague. It wagso in London
in 1665, and recently in Canton, where 250,000 people live and
sloop on the water, this part of the population enjoyed almost com-
plete immanity.

(8) Tt has often been observed that while those who live on the
ground floor of 4 house are soized with plague, the inhabitants of the
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npper storios may entiraty esoape ; so that it used to be said, “Plagne
does not go upstairs.” This has been signally confirmed in the late
opidomic of Canton, :

(1) Tna general way, the bonoficial offoots of logal sanitary mea-
sures, a5 compared with mere provantion of contagion tell in tho .
same divoction ; but the Loarings of these facts ¢an only be thus
brietly indieated.

It would appear from the above roasons that the endemic prova-
leneo of plagne is comparablo to that of Cholora or Typhoid, and
governed by somowhat similar laws; though in othor respects it
diffors very much from those diseasus. In the double infoction of
the soil and the organism it resomblos anthrax, Along with infeetion
of tho soil, thore appears to be n passage of the virus in some forn
into tho air, so that it has always Leen believed that tho disease may
bo acquired by inhalation, lke typhus, Beiontific oxplanation of
this method of receiving the virus 13 bowaever still wanting,

Plugue as a Communicalle Disease,

Transmission of plaguo from one place to anothor not previously
infected  must alse Do regarded as well established ; though
doubtless, this has ofton Leen wrongly assigned as the eauso
of purely losal outbweaks, That this is possible by means
of infeeted ships is elearly proved by the reords of the Quarantino
at Marseilles (quoted by Prus), when in several instances
tho infection was, so to speak, canght on the sieve, that is
to say, tho infectad ships gavo rise to cases of plagne within the
quarantine station, of which somo woro fatal, Tho Iiko possibility on
land has often boon established, though doubted by the extreme
sohool of anti-conlagionists, For instanco, in the London Plague of
1665, towns and villages in communieation with London became
sflocted, though thoy wero previously hoalily, and lad not sufforod
from plague for many yenrs, if over. The infuction s doubtless
sonorully conveyed by porsons oither affected with the disease or in
ile stago of incubation. Such persons convert tho house they
oceupy nto a focus of infoction, 4ill possibly the virus passes indo the
soil, and n sovoro epidomic may result. Conveysnce by means of
infoctod ohjocts is doubtloss possible, but probably mueh rarer,  With
regard, howevor, to this moda of transmission, it should bo observod
that, according to old and sound tradition, the plaguo does not sprond
whon it is sporadie, hut only when it is in an epidemic form, "Fur-
thormora, its diffusibility varies as much as its contagiosity in tho
narrowor senso, being very markod in great opidemics, vory slight
or sélf-limited in others.  Many epidemies have burnt - thomselvos
out on the spot, or travellad but & few miles; others hava sprosd
over wholo contineuts,  Genarally successive epidemics, if anchocked
covor oach tima a somowhat wider ares,

Tho rale of ostension is also varisblo, tut is genorally slow
Plague hus taken weoks or months to pass from ono side of o city to *
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another ; it eroeps along from point to point, s0 as to be compared
by some to a drop of oil.on paper.

Sueh gradual extension sugvests the slow progroess of a virus in
the soil itself, and probably that is in somo places the explanation ;
but, obviously, only transmission through short distances can be thus
aceounted for,

Transmission by tho air cannot be said to be impossible and was
once much dreaded, but while this may bo possible Lﬂrough distances
measured by yards, it can lardly bo so through distances easured
by miles,
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