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From

Office of Sanitary Commissioner,

Madras,

/[ /w?

Lieut.-Colonel W. G. King, C.I.E., IL.M.S,,
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Sir,

-
ey
ct
L
o

tating he would wish

referred to in my letter

"

have the honour to state

sary to Government

reference to Plague

18%7.

Sanitary Commissioner for Madras,

to gsee the ras

that I hhve c

>

Commissioner’d@ Proceedinss

experiments with 1t,and am now 1n a position to

i1ts value.

Ba There can be no doubt that heat 1s

Tlclient disinfectant available. In the

derabad,it is endeavoured to bring thi

using cow.dung ca'zes.

£

disturbed,and is liab

Its adaptation by

L} b % »
*to the criticism that the very materia

floors. It hence occurred to me that, 4

in c¢ylinders as practised on the ladras Fallway,and if

tory and workshop by means of Bunsens or other burners were

conditions of intense heat that are obtainable

3

’

ompleted a

and L'unicipal Depatrment.

£94°

o

serdesg of

determine

the most ef-

"Ziln method™ of Hy-

5 agent into-play by

1 to be digsinfected is

e bo be scattered durine ex

2as could

this method is open

be storec

the

in the labors-

!
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secured, it would be possible to produce to a nicety the de-
; R : B | ;
Bt & a2 . g : s0 arranged that on its beline first placed in positi it
gree of heat absolutely reQUJLed:andJas flexible Tndig 1ub- 1 o L rosition,itg
4 » : ] register could be observed without disturbins the earth = -
ber tubes of any lensth for conveyance of the gas aregavall- g ; o 1 .
1 A R E R U e A PR L, A ————— e o o o e e e e . , Nad i
e s ] ¥ ; 3 : 7 5 Pime of exposure ¢ 2 - x Y y ;
able,it was considered no difficulty would exist in applying ‘ . . :
: : ’ :
; : " 1 to Tlame. s 2t WINnsS 78« .
i : - .
heat to any non-destructible part of a house,with the same 1 e B " . go'y .
- : | | P 6 i o4
faclility as the application of paint, by a sin=le man. As an . , : : .
/ : f Ay L A Ty .
} ’ f : : L .
alternative,I also thought it might be possible to produce a g 06k C s
: ' ' ' s SR SRS
sufficlently powerful flame with the aid of a ferced draft » sugl : ; . g
T R : £ PR T R
. : a 2 _- i ,," 3 5 . . &
e B > : s = o r J S i = . gy % BEA L. of . -, R 104 ¢ 5
rrom Zerosine oil. After consulting fr: uansileld,senlog and’ . . : ] T b = 20 O >
e " 3 g ) d : . .
H ; e} o Sh47 uE i >4 P :
. i 2% B9t s e M oso 18000 :
- : » -

3 . = = ; net = s B o 3
s Phipps off the Loco: Department,il|dras Rallway, I abapdoned,

4 > . " > s & ' - T . yal " . =3 ( .
the idea,as impracticable with appliances now ‘obtainabie: g t : S :
| e, e ; PP W R e 8
iladras. In the matter of using gas, hawever,lir: Pplpg??"' %
; i : 3 .:é e % "his was certainly not encouraging:-Jt. Torced the non-con—
the utmest kindness, undertoois numerogf e;«;pe:L-imen.ts;T For 3
? R - - =l i -
| 1 «’ 5 . : 7 = 2197 = ~ 1 P
| i o o ducting nature of earth upon notice, but one Fact was well
he Tound that thé exact description of burner and +he ma-cha -
Gl RS . ; demonstrated - @n-~this-and-other experiments. It will be no-
eIy § .
nism Tor the forced draught required ;study. ,and was by ho
1 ’3 ticed that whilst the increase of temperature betfieen 94°C
| 3
means s0 easy a matter as I had antidipated. #'hisg difficulty
{ - "
‘ ~ o b, andr9€ C was most systematic minute for minute that a pause
: . A ; o ) s z A
was, however, successfully overcome by thim,and the Tesilt. was [ §
} 24 ‘ % ¢ occurred at about jOO’C, but that this once successfully
. 2 ch N 3
. "4 v T < < 'l Ve . - - 3 '\
the apparatus described by him in the accompanying lefter.}
, a8 38 : ! passed the. temperature rose by bounds. 'T"his seemed entirelvw
Soles e, 5 ,_ (_:; 14 )
The consumption of gas as arranged by the,gaéiﬂreéu;é?01@ fs L A
. pr e ¢ ; ﬁ't'é S - due to the presence of moisture in the carth,and T found 1t
ot P5 e o -~ %
- A ¥k " y
15 cubic feet per hour. The cost of 1000 cubic feet is*ks 15. :
‘ - always occurred tnat'until this molsture was got rid of it
)
Fe The Tirst effort was to find out to what depth the ' . o
; was 1lmpossible to secure a temperature over 100° C-a result
ws -]
heat would penetrate. Hence varyines depths were attempted. | . . 2 ,
{ obvliously due to the absorption of heat necesgary for con-

The following shows the result at 2 inches depth,whic ¥ ' o
 shows the result at 2 inches depth,which may be = ' = ¢ verting the water into vapour. Uhis 1ittle' podmg is of*prdca:

regardfés typic@ll of others. In making this experiment, the
| , §

tical -importance in att@mptin. other methods +o disinfect

{ /3 hea~

# ! : | ,
thermometer was buried in the earth i? small compressed "pyals", enyb%/,Thug,T pointed out in my Inspection lotes on Vellore
ROV, ; iL b o S8 .;,"-il-"f‘v"" A " -
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and Ranipett dated 13th March l899}that it was an useles
s )

{
~
"
"

a

it

o

procedure to attempt the "kiln method" as there pursued
-~

2 K

T

b

that is,the flooring of houses was fldoded. with perchloride,

reguired ful
and,without waiting for it to dry,it was
)

o
ly .5 minutes to secure a temperature of 104 C.
" ' : N 2 -
‘ A | Smaller depths could not be experimented upon with an ap-
‘ \ \ Q proach to compactness necessary for imitating the conditions
at once piled for .
; of a floor. Numerous experiments were therefore made as to
cremation by the "k<iln method". "he idea on which this was '
i results on the surflace of the ground. Allowing the flame to
Tfounded was correct,namely,that if the infected floo1ing was :
' ) £ -
P . v L y 3 ver 801 2 rate of one minute per square yvarx
; at allit should be handled! - 4 pass.cover the soll at the rate of one minute per square yard,
to be handleq(ﬁh a condition which would prevent the dust . R :
o O . - .
0 i the surface temperature was found to be 110 C,and direct
| ‘
being seattered. The result, however,wasg obviously to secure ) mnf nr’
. . 4 > -
. 2 = over the thermometer ewex’ 200 C. Wax was melted (95 C) and
. & e v ¥ ‘ b
imperBett and incomplete, heating of'zthe mass“as. heaps that =t ' ' g o
Wi ' bread was incompletely browned (140 - 140 C). As the plague
had burnt out’ on being opened up by me ‘showed- paper,string, , a
y; microbe perishes instantly at 100 C,the temperature secured
colr fibre and other matter unconsumed, uncharred and un- qi
. i o ) : : was ample.
altered. i 2 P R L e ¥ ol i
' dny i'd AS ‘ o ’ Having found that the rate of one minutes exposure
BT Y, o i R g G : g IR R T ;
: 0 Th P s experiment,it was further'noted that on dis- Wi o o i
; -f,i - 4 } 3 bsdl v d to the flame per square yard would probably be effectusl,
continuing heating,the temperature remained for 12 minutes i i
= : the result on the microbes was ascertained. 'The usual inocu-
0 : ‘ Lk
above 80 C,22 minutes not below 74°C,and 25 minutes not be- ! i e
: .i’ lation and control experiments of agar-agax tubeg-ofmd plate
' ' ‘ ‘W" 3
e o~ ; Tarar f A~ o
low €64 C._A% might have been anticipated the earth was ddfia O . Y : T
Lo : 7 s cultures was pursued,with the result that on cowdungerloors
! AR L - ! i
B A 2 g 15 . . A
ficult to heat, but show to pPart with its " heat once acquired. “ !
RN ! ' ; = ol
! "";1 > =1 . : ) - 5 - o '.'.-""" X
The ;i?bllnm — @ compact floor of a stable- was then Q;ooded
% 4 1 3
with water-to represent the method of using the perchloride

a reduction of from 63 to 73 per cent of the microbes was
Ol mercury solution. Penetration was Tound

f

beuured,and’on ordinary compact earthen flioo:x
,after allowing g '
sufficient lapse of time for

soakage, tol amount to 1/6 of A
#

¥

)
4

a{hard stable floor-the 1reduction was

from 75 per cent to
83 per cent. These experiments

) i i ’ ?‘v'

inch. 70 compete~ acainst perchloride of mercury solution,
therefore,it was evﬁn

welr

re conducted in April 1899.
Since their completion,T am in receipt of Dr. larsh’s re-
port (Bombay Plague Research Laboratoxry) showing that with
aent that the heatiﬂg o a depth of two - - the  agid perchloride of mercury solution pblus exposure to
Ve *r” . & " ot : 3 . -y .
! g s - "
inches of gacth a8 am unnecessary teff. Trials“wépe con- ¥ K :
R - N o 4 o di \
sequently made at & inch depth,when it was Tound that it re-

alr and light,and subsecuent lime uéshing,he gets results

slichtly better but

v

50 closely alikze as to sugeest that

these



these percebta@es really imply the amount of microbesg that %

;'; are readily destructible by certain grades of heat and the

‘o

chemical disinfectants used. His results convince me that

R

¥

the application of heat in the manner suggested by me is PL'O~

e e el ] A S TS T R S APR D TR AT e

0

bably no more efficlent than by the use of chemical disin- .
Tectants,and that when the time' factor is con&idered che- g

mical disginfectants must be regarded as decidedly advantaseous.

If,howéver,the plague-bacillus is to be met with at any depth

below 1/16 inch,according to Dr. iarsh’s results,ahnd below

..

: 1/6.inch according to mine as to soa'-age by chemical disin-
fectants, heat would undoubtedly still be the best method
of securing disinfection,provided the apparatus could be made z :

i = vield'a sreater heat™in a shorter time. Of this latter possi-

o
[y
=

ity,I have no doubt-a larcer consumption of gas in a given

.
L]

time,means of heating the cold air used as 4/ blast and other
.,r .’

minor matters would secure heat that should be Very much

greater than with the experimental machine employed. Rut.T

e

T ST WV VAL S SR S

- hold whatever may be laboratory results on the point, bacterio- i

:

loxists have not yet placed at disposal information that

Y i s b

would be of utility in enabling the prractical sanitarian to

determine #wwhat depth-if any-he must demand that disinfection

talke place of known infected parts of Tlooring-the Yersin ' 43

controversy notwithstanding. In determining this’I thiniz : X

i that{judging from the similarity of the percentapges to which
] " 1.4

I have alluded’the common earth micro

bes should not be held

\\A@

as a gulde, but that experiments should be uonducbed,nith.
the plagzue microbe itself upon 90il,in the manner Tollowed
: .

by Dr: l'artin and others in reference- to typhoid bacilli.

I am perfectly aware qT the difficulties of segregation and
identification which surround such an investigation-but con-
sidering the length of time plaszue has been in India,it ser-
tainly seems desirable that some definite information on
these practical points were Torthcoming. Until this is done,

the work of disinfecting Tloors must proceed on the lines

dictated by mere assunptions.

I have the honour to be,
Bir,

1

Your tost Obedient Sexrvant,

11 ,B.,C.I.B.,

\

X2
LieZt-Colonel, I.I% 8.

Sanitary Commissioner for 'ladras.
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’ mdras Railway. :
& = W ol . L)
| 2 Locomotive Superintendent’s office,
NO. B.2881 Perambur works,l4th April 1899,
: 904
g | The Sanitary Commissioner,iiadras.
. Dear Sir,
'
Wwith reference to D.0. correspondence and con-—

% b versation,T have pleasure in forwarding herewith an appara-
tus that I have put together for experimental purposes and
which appears to answer Talrly well. The apparatus consists

1 »
L ' ' ' of*
(a) One gas regervoir 5% long 19" diameter fitted
with char=ing valve,gauge and ‘all necessary
% pipe connections.
B . “// (b) One sutomating 1egulating valve for reducing
f' : the pressure in the reservoir and resulating
it to about 1% " of water,the pressure at
g 5 which gas is found to burn most economically.
| P this valve is so arranged that the pressure
| ¥ \ ¥ : : at the zas burner remains the same whatever
| & ' | = .ﬁBBssure may be in the reservoir or source
| . y of supply.
| . et l (c) One bunsen burner pipe arranged to couple on
! » X ‘ +,0 th; gas piping and air supply.
(4) One roush Tan (ith driving wheel with which
| I first evperimented for the supply of air.
: (é). An arransement of hand bellows with a float-
' 4 ing drum for regulating the pressures.
(f) One wells Lucigen lamp received from the Pub-
j : 5 g w;rks stores.
j (+2) Some TIndia rubber piping etc.
|
!F- (h) One luggage platiorm frolly . on which the ap-
VUA paratus 1is mounted.
2 Ttems (a),(b),and (h), are all the Railway Company’s
property and have been issued to you on loan. These T should
] be
v
+. Liaat Aal




be g

coursge,understoot that you will
T

that

are

charged toyou and a

¥ou
e
and
whic
The
per
6.5
volr
mult
by . b
4.

A
]

get

lad if you would kindly return when done with. It is,of

#

be responsible for any damage

these articles during the time they
hl
in your possesssion. The remainder of bhetyear has been

may be sustained by

bill forthe cost of this wWill

in due course.

A2

regervoir is 9.8 c. The

b

The cubical capacity of the gas

I have had it charged up to a pressure of 10 atmospheres

h is eqmivalent to a total guantity of 98.0 C.Tt. of gas.

bunsen burner consumes,when fully:open about 155 C.Tt:

hour so tha&t the gas now in the reservoir will burn for

hours. The amount of gas that you have left in- the reser~

can be read off at any time from the pressure sauge by
iplying the cubical capacity of the reservoir,i.e.
he number of atmospheres shewn on the pressureihauge.

s

T find from experiment thath the Bunsen burnex td

the best
o

nimum pressure of “abolt B ety

|

e

does not =zet up enoush pressure and ﬁs not theretfores.a success.
b

The fan,althoush it seems M0 throw a lot of air

Ppobably 1T¥ a puldza apparatus is madd an arrancement of this

izind with the fan would be most convenient:in this case of

ot

cousge the Tan should be finished mowe completely and speeded

with a counter shaft up to some 3000 rTevolutions a minute.

‘Plie
Fall
can
the
supp
6.
air
the
has
18 D

7.

E 2 "
and 1f this is used for any

flame of hi-h temperature I

temporary fan that T have made rfns about half this speed

i
ing this, the hand bellows seem tp do fairly well and wvou
increase'™she pressure with this #o any extent by welchting
! \ _ .
:
4 ‘

Ny oF i1

The best result is probably obtained by coupling the
pipe from the

burner on to the small pipe I have Titted to

wells Lwcisen,the only difficulty is that the pump of this

scarcely sufficient capacity to lieep up the pressurgﬁnq it

retty hard woxrk for a couple of gooliss.

The Bunsen
y consilderable length of time with a

Tancy it fwould melt.

effTect required air to Qe supptied to it at a mi-

burner is made of a piece of brBss pipe only

“loatipg drum and with this one Booly can keep up a sufficient
' B Y 2 L b

It will therefora

-

( True \JOpy') 4

{1V
\gpfi*
be necessary so soon as it bezins to turn red to shut

the

gag of Tor a moment and plunce it into a bucizet of cold Wi

ter, otherwiseI am afraid vou will melt it. For a permanent, .

Scrrze s

puciza arran-ements the tube of the Bunsen /should T thinic be

made of fire cdlay or of refractory porcelain.
8. I have =iven instructions to the Gas charceman at
v - ¢ , Sedils a o

tation:that on your application he is autho-

experimental pur-
poses say a total number of 10 times but as explained al-

though T shall be most happy to give you a limited aquantity

for experiment T could not undertaze to supply cas in anv

large quantity.
o & With regard to the rermanent supply of gas,if it
is decided to go in for the arrangement T would suggest that

you should apply to ifessrs lansiTield who would no doult be

prepared to-put down a gas padant Tor the manufacture of cas
and who would also probably

Supply you with a compressing

plant.

104 The present plant used by us at Cntral Station

consists of a small vertica@d boller drivingsa special Com—
- > o3

pressing engine. The act of compred¥ing the pas causes con-

siderable heat and in order to iteep the cylinder and pipes
coal/it is necessary to have water continually flowing round

them. Should you wish to see our plant at any time at the

v

central station you are welcome to do so and T have told the

Gas Chargeman that should you call he is to explain the
whole thing to FOU.

7 4 I do not know the cost of ilessrs ilansfield’s plant

but this no doubt you can obtain without nuch difficult

Wy e

i i oz ¢ >
e cost of the compressing engine that we have was about

£ 150 each including all pipes,valves etc. The vertical boi I~
Tittings cost £ 54.

IT I can give you any further information or as-
818t you in the matter in any other vay I shall be only too
happy to do so.

Yours faithfully,
(5d). C.H. Phipps.
Loco Superintendent.
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