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GOVERNMENT OF MADRAS,

LOCAL AND MUNICIPAL DEPARTMENT.

Ruap—again the following paper :—
G.0., No. 1231 P., dated 3rd October 1898,

ABSTRA(T.—Reqnesfing the Government of

que : Bombay to forward ten copies of reports on the
efficacy of sulphur dioxide, vaporised carbolic acid

and nitric fumes as disinfectunts,

———

Read—also the following paper :—

From W. M. HAFFKINE, Fsq, crr, Plague R
Bombay, to the Secretary to the '
Bombay, dated 30¢, June 1898, No. 818.
I have the honour to forward two reports on the investigation carried out, in the
Plague Research Laboratory, by D

8. K. L. Mars} /. W. Pitchford, serving
under me, on the disinfecting Power of — N W Fitchford, serving

. (a) compressed sulphur dioxide, ™ —the Present investigation forming a eon-
clusion to the two vthers, which haq been carried out in this laboratory by Surgcon-
Major W. B, Bannerman, LM.S,® and Dr. 1 i y

already ; and of E. L, Marsh, and have been reported
(6) vaporised carbolic aeid.®

2. Tt will be seen from these re that both sulphur and carbolic tumes have
a cousiderable penetrating and disinfe(-tl'ng Power, and should render service within
the limits in which they may be applied. ~ Both APpear to reach and afiect plague
bacilli not only exposed on open surfaces, but also protected by one or several thin
layers of cotton Mmaterial, cotton-wool, filtep paper, &e,
= 83. ?}e eﬁ;ec't of spll.»hur dioxide appears to be superior to that of carbolic fumes.
'U y While a ayer Of_ a qpa{ter of an meh of dry or moist earth is not sufficient to
protect the plague bacill; against lhle a(;tion of sulphur fumes,—carliolic fumes fail to
Peng Ly ) one-sixth of an inch of earth taken dry,—that is, in a
;?nzllt!?}:l 'vi'lnch appears tobe favourahle to the penetration of thisyv’vas. As r,cgards
vactericidal power, also, the sulphur fumes, falling upon the surface of g sporiferous
culture of Baeiliys sublilis, sterilize this withiy 24 hours, while carbolie fames leave

esearch Laboratory, Mazagon,
Surgeon-General with the Government of

ports

4. The manipulation of the cannigters ins
also easier than that of the boi o containing Compress

oiling carbolic agid ; Scott’s dic:
from the remarks made in.th = 1 Scott’s disin

€ reports,
5. Unfortunate]y, the use of ¢

. hese cannistors mak d the
x1stence of a special ‘ °8 one dependent on th
gjt e;sil):eﬂ).“};;?: ﬁpply of them, Whereas a }iot kettle and carbolic acid may be

6. And, what is stil] more imporfy,

N " nt W(‘érino and elothi 9 ] d tallic
rfaces, as well as cert bicc el oy Hiing apparel, and meta
:;sl.n (By ’varboliq fumes.am,o i farniture, will be deteriorated more by sulphurous

u bk b "/ yoid )
. 'L\&‘-llml-(thfy 9f tth? am]m}l’here 18 fa)-'oumble to the action of the sulphurous
fumes, While.it scems to Impede the Penetrating Power of carbolic fumes, In selecting

the one or the other for use, the conditigy, of the aty : :
of the year, should, therefore, bo ta) T the atmo.fzphere  the place, or the time

aken intg considerahon.

ed sulphur dioxide is
fector, as will be secn

(1) Vide p. 8, (2) p. 1, (3) p, 2, (4) P-4,
»"s The Report on Nitiic Fumes

» P- 11, wag forwarded op o date subgequent

to the date of this letter~-W. M, H.
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iating t of the above experiments from a more general
8. W_hen ?;IPP;‘eﬁ'::‘:{]u% t;ics(:s:t]:zces are to be taket} into accou.nt i o
point of view, the fo v ;: actericidal action, gaseous disinfectants, ;I}cludxng s;;; pt 11:
In respect of thell'al)l decidedly inferior to ﬁu1d_ ones. ‘\thzheveri seagla:;v 2
and carbolic fumes, are of fumes, « much more certain and p.l(;)mp fpnean Othir
obsol'vedbunder] t’lcllix? (i)?(;:erchloride of mercury, or of carbolic acid, or of many
secured by a solu

1 Py . . .
substances. Thus, ediate contact with a contaminated surface, sulpur dioxide
V& in imi J .
(@) When,

feet in 8, or 12, or 24 hours, the liquid disinfectants achieve the same
. ect y =y
produces an e

_ ‘0 or five minutes. ; ] 3 WA

ol on(e e disinfectants take a eonmd?mble ftu:fﬂtlo gffcll;l{fi‘zd" ‘Xlr lll)edding,
N enetrate through a i s ally absorbed and

in small i'llto'r;l)al?:il??c%itxmot p],oure d over the same object, is generally abso

while a liquid ds Y

" acion immediately. 3 11 openings can
hes (gRet e disinfectant is applicable only 'COI 1'010 Igcs)uv:};e;(?e:sarypfor c?osing
(e) A gageousl metically, and requires all the ad oigraen i e i
be closed, so to say, heru of a fluid disinfectant, when g d y in rooms of any
them ; while the application matter of a few minutes, can be done
- 15 a

OTAL : . imi reparation whatever,
appropriate 111>_trumenct(,md]_tion’ and requires 1o prehmlnary_p put bt
deseription or in :my' 1. after these few minutes of action all in
[1oned, ;
(d) As menli

y d as safe with a much greater
s .q 3 o pootant can be pronounce : iy i e
REAheni iy VY hqultll] 2 ::Il'tfzxo th1 t hours’ action of dlS{nfe(itln%ofrlilcli]:eiis \;Vi‘:h zileezit;r, and
degree otl‘ eelrttatmt{; :e a;lhe inhabitants have to t}{lee e;;;clt‘s;z" fhey may be permitted to
e, in the latter case, 119 "5 4 hours; in g te
lfc(:zrlt)é l(ﬁlt S, dwe”m%ﬁef%ngfn it af operation, if they so wish.
o

: ere even during : b ht for not in the
remain there even disinfectant are to be soug
- of a gaseous d 6 ly reached by the
9. Thus, the ?d,"“"t}:ﬁii pm[ﬁpt effect upon the obgg;}ltli i:‘fgl’;{) I}Itagion 5 p}lraces
direction of a gmat?l <1)]1; the direction of its Possﬂgly reacfailbto 26, " Thking inko
disiufet-ltant, bgi;’o‘;f where a liquid‘ddlsmf}u;(étairlllrorv??ly by means of & pump, against
and under con ith which a liquid ean : Sl o) t that it is only deep and
he power with w : [ furniture, it is evident that it is or *
accl(l): u(fetili(:lgs RuCBaS ﬁ? - Oc?;:tgoorftalct with the fluid y and -4t ‘with Fegard to
walls, ¢ es

i ¢ u : tias greatest amount of
hidden crevlcesh tz] dl;vomivht expect from disinfectant fumes the g

qces that o (=}
such crevices

gt sports and from those sent
benefit. it appears from the adjoined repor i ik, Lt o
10. Unfm.tunﬂtelivzhﬁ'l:zngptlle carbolic fumes mix fr (lae]y r:elstthe dtht(;/ez'r dif ufz'on
in previously, the Eu l,irculation of air is }mnfed or entire y abgo‘lute ],’ Gt
spaces, but, when‘; (;é(r; into places of conszderc;bée iﬁp{l!'lé,gé ;;’1 Z( .tino' lea Mispdei i B
¢ ndorslices ety e P ted y their ; ting plag ;
inlo intershees, and et This is demonstratec ! : 7 ety
infeet (enn. ' 'y size, left with their opening
aure disinfecling ac st-tubes of ordinary size, le :
';c:(:l\zn in the distant 1_1““; ogyt(;s:a{]u ())1- vertical position, with the mouths upwards or
in horizontal,

ts of these, close
lugg d‘placec idheight of walls, or on the upper parts o A
plugged, an e R )

downwards, on the )

o hi 1t as depriving gaseous disinfectants of almost all advantages
I consider this resu

i rison with fluid ones.
i yected from them, in compa gk |
Uaperie bewexpec:ie following may be said in favour of these disinfectants :—
11. However,

() Many of them possess a powerful deodorising effect.
a a

iti it of the inhabitants of a room
er ditions happen to permit o ' ‘ i
(4) Wheney er,efﬁsnfg s evicted for 12 or 24 hours, and the room .{tself. is iu(,h
being, without l_ucouz,ninas ei,fectively closed, it may Le useful to fill it with disin c(};lt-
o oo 0d {'ltllll ’ttlsm? I;bjeci’ of killing the insect-life in the air, on the walls and in the
ing fumes W1

1 ~ « o O > &
interstices, as insects in infected rooms are likely to be carriers of contagion
shallow interst:ces,

: he general tendeney to seck protection, during epide‘m.lcs,'ln bol_l-ﬁrfzs,

o l? gs disinfectants, &e., is based upon a notion that 1ntq01101_1 exists in,

g gés-b?:d and communicated by “ vicious air_‘.” This notion is depnved

alf]dx:;agxgzrfx‘:olzfal foundation whatever; on no occasion was there reason, in the
of a




F
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least sufficient, to believe that the air was the actual vehicle of
the diseases which have been put into the category of the so-called

pathogenic microbes,
OrpEr—No. 1306 P., dated 11th October 1898,
Recorded,

(True Extract,)

for Secretary to Government,

To the I’hgue Commissioner, £ |

» the Samitary Commissioner,

 emwetamy L

5 the ident, Munici mmission, Madras, % with one

v e Matine Dep artme:}::l o ue copy of the Pamphlet,
,» the Medical Collegq Library, ’

y» the Connemara Library, ' 3,

» 51100“9‘*0“('&! Fy ¢ » H), #

Bxd. T. K, Narayana Aiyangar,

contagion in any of

“air-born diseases -’
and all investigations made up to the present go to show that air is free f:o’m

(\L/%.L\{_u.\“hn& 5

St

. 80 that the gas m

* of the procggl cultures of plague

rried out to ascertain the efficacy or otherwise of
edo ?wz a liquid form by Messrs. A. Bpakp., Robgrtg
as a disinfectant for rooms in which infectious

of experiments Carreéc

aflpl):tcr Diozide as prepat

& Co., Stratford, ‘.ilicmdon,

1 oceurred. it |

dtaeaselh::r dioxide gas is compressed into a liquid &ft‘ld sent}o_u;-,1 in !}(1;1]1311

6 G;Fl}'::d?;pwhich on being opened give off dense fumes of gas which quickly
in

] rMent.
pr tIh et;l;apaper of instructions it is ordered that the room be closed for 8 hours,
n

i ] isinfected ; so the
‘o time to act on the objects to.be disin ; 80
: 1 alji(cggfeot(; those rooms which it is _possxb}e to render .alttl%ht
{)n etho%isoogpyc?ggkq in doors and windows., It is quite evident, therefore, that
y Pastiii r

igation is mot applicable to the majority of ;ndlan
the methoddof.gzsfg utiiu(;moilas::lu;ion of hougcfs and doors, &e., it 18 lmp”SSl(lﬁe.to
houses, for 4 wu‘oh a manner that the required percentage 9f the gaseous di ls‘m-
) tained for the necessary length of time. The prevailing
pLians cad be'l? agl houses and huts with tiled roofs, without providing any
P iling & hom mbat once precludes this method, It is quite necessary t%
eellmgt.hf'or il::sntf'l:gle’when recommending any method of dl:_;fufictlog E)gr E[;f:}l; 3’

¥ i > this know acturers

g::,Pand it would be advisable to make this known to manuta g

that they may turn their attention in other directions, which niay prove
so that the

iversally applicable. : : X . :
mOI‘eTU;;V;:ieS }(’)f efperiments were carried out, but as they practically point to

the same conclusions, only the second series will be detailed bere.
1€ ;

imi i ' d storey of a chawl in Gilder Street were chosen
S sun;la;;g) om;‘ll_lr; ?:oi“;c:gd windgws fitted fair_'ly Well and were rendere«%
for T,he e{)gperlf:hw- up the joins and cracks with strips of paper in the;' .usua(.i
airtight E pas were of ramied earth resting on boarding, the roof was of c;voo
ey 4 i oolrs rth above, and the walls were of brick and mortar plasten:ﬁ and
WIt'h ey ea‘TI oon'x’measured 1,684:6 cubie feet. F.or testing the eflicacy
b sk R microbes were chosen, and of thlese thr(if l::e:ézt;-
i y s also a cloth soaked in a broth culture and hung
weppatisyd ?utghl;degz?o;g 05'15‘29 ?‘}311 to wall, The cloth had been cal:ef_ully
Fog iy sdr i? t in sterilised coverings till hung up by means of sterilised ‘btrm]c;gs
e ord. The tubes were hung in the vertical position with the
to the ?upportm%cso t.hat. no floating microbes maght find their way m,.a_nd were
nioutg d(t,)‘zgg ?er:’:l’ of the roof, the floor and midway between these positions.
placed a

| e cloth in position, and all openings save one

nc tubeis' bfé:%vanggzgéslat 8-30 A.Ml. and the room at once begap t;,i) 11:3

v j;he i ulphur fumes, The door was closed apd pasted up and ¢ e

filled ‘wich denset.lsl 513‘30 p.., that is for 9 hours. It m_ll, the;rgforeg be mat};)l-

20 closfg 1 ::'mu specified was given, and as each cylinder is ‘certified to be

fﬁt}mi ghi 1u728l cubig feet, it is certain that all the necessary conditions were
sufficient for 1,

i 41 as laid down by the makers.

G “’lth.» the room in the evening, a distinet smell of sulphur was per-
e Openmtgubcs were at once plugged. The cloth being held up by the

Thih.n some sterile broth poured into the hollow thus formed, a
S . dl cbeing used to ensure the thorough application of the broth to
P neehe cedle was then used to inoculate two agar tubes. An agar
the cloth. Ttg Izhose used above, was placed in the second room along with a
s s1m11§r {lar procedures were adopted, the only difference being that no
o va gtated in this room, so that it acted‘as a control. '..Phe agar
sulphur was ecdphad been prepared only 40 howrs previous to the experiment, so
:ﬁla?zztgliisﬂgz growth was to be seen, and if the sulphur dioxide had done its

k. there should have been no subsequent development ; the following table
work,

it plai isi » t killed the bacillus :—
i make it plain that the disinfectant had no |
e : Floors Midway. Roof.

Agar tubes ... e i : : ::

Microscopic appearance... .y

Broth culture (stalactites) o : * ?
B 759 —1
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In the above table the “4-” sign means that the reaction characteristic of
the plague microbe was obtained, the « 2 » means that the appearance was faint
or doubtful

The tube hung up in the open room gave the characteristic reactions when
examined in the same manner as the above.

The tubes inoculated from the cloths, both, in the fumigated and in the
control rooms, remained sterile for the most part, or at most in a few instances
showed the presence of foreign organisms, and no plague colonies,

As it is not belieyed that the mere hanging up of a cloth infected with -

plague microbes for a few hours in the air would serve to render it sterile, there
must in this case have been something wrong with the technique of the method ;

but as the tubes gave no uncertain sound, it was not thought necessary fo repeat
the experiment, as time was limited, :

Report of experiments carried out {o ascerlain the efficacy or otherwise of the

vapor of Carbolic Acid as a disinfectant, as generated by the patent apparatus
of Messrs. Seott. .

The experiment was carried out in a similar room and at the same time g
the sulphur dioxide series.

The apparatus consists of an iron bottle which is heated red-hot, placed i
the eentre of the room and filled with pure earholic acid. At once ’dgnsee u-:;l}

tating fumes arise, which appear to be deadly to inseets, as o :
several dead cockroaches were found on the ﬂoc>)1r when the 1 i e

, T00m was opened.
The following table gives the result :—
Floor. Midway.
Agar tubes .., R | & y R:,Of.
. Microscopic appearance ... A 4
Broth cultures (stalactites) AR F i« j.-

It will, therefore, : 2 o M
Rk thl:relaore be seen that here also the method of (hsmfecgn employed

plague microbe, and cannot i ,
employment during an epidemic, ! consequenco be recommended “for

W, B, BANNERMAN, M.D.,
Bombay, 1st September 1897,

: e — el K

Note summarising certain experimeuts with Sulplgur Diozide on the Bacillus
of Bubonic Plague.

In continuation of the experiments* on the efficacy or otherwise of sulphur
dioxide as a disinfectant in plague-infected houses, cultures of the bacillus of
plague, which had been isolated from the body of a native dead of plague in
Bombay, were submitted to the action of the gas. The bacillus cultures used in
the experiments were examined nucroscqplcally. by means of subeultures and
found to yield typical pure growths on various suitable media,

. The experiments to which this statement relates were commenced on March
9th, under the ordinary conditions of house disjnfectioq, in a room next to one
in which a plague patient had died. The capacity of this room was1,152 cubic
feet, the measurements being, 18 feet x 8 feet x 8 feet, for length, height and
breadth, respectively. The construction of the room allowed of it being herme-
tically sealed to light and air during the time of disinfection. A sample of the

* Report riments, vide supra, carried out o ascertain the efficacy or otherwise of sulphur
dioxide as preo;areeflpe in a liquid form by Messrs.'A. Boake, Roberts & Co., Stratford London, us a
disinfectant for rooms in which infectious discase has occmrred. By Surgeon-Major W. B.
Bannerman, M.D. September 1897. : |

L)

____________

Surgeon-Major, L M. 8. _

W . A tion on testing. The moisture in the at-
contained air Sav.ehizl;l?l‘fc‘;a;;é‘awby the sprinkling of water on the ﬂoopf-a
mr?g;g:l; that would materially increase the potency of a disinfectant. such as
p .

dioxide. ¥ i Tan
e oh 18th, at 11 a.x., a cylinder containing sulphur dioxide under

On Mar od in the above room wheh the temperature of the room was

gﬁ‘m}m’r‘]ﬁs fg owing details relate to the effect of the gas on cultures of the

plague microbe exposed to its action during twenty-four hours.

; that the atmosphere of the room when opened at the
Ift ishg‘iflttl]e}l' 'v(z)lfl ;::z a faint smell of sulphurous acid: also that strips of
'ﬁlllgeolitmus paper moistened in water and scattered about the room at thepom-

i

mencement of the treatment were completely reddened. ;
itting fresh air and light info the room, large numbers of live bugs
were ggeﬁgl lxtnt;rtli%zfr:rsx tlﬁ: walls. % Several small lizards wero found dead on the
floor. Jf sulphur diowid
- ) s made with reference to the action of sulphur diozide
Fxperiments m Oi :qr owﬂtf of the plague bacillus,

4 I__ ¢periment on the action of su.lphur dioxide on broth cultures of %
Sene:hc;. plfgku%erliacillus exposed in capillary _glas§ tubes of from 5—10
cenfimetres in length and from 1—2 mm. in diameter. The ends of
these tubes were opened in the experimental room and

9 of them (from .2—31 inches long) exposed on the floor lejel.
3 ,  (from 2—4 inches long) exposed in sconces at midheight.
. b ; (from 2—4 inches long) exposed under the ceiling.
b inati : i f the
' bsequent examination .by subcu]turq §howed that in noneo
tul?gs ha(cll the bacilli been killed by the disinfectant.

Series b—Experiment on the action of sulphur-dioxide on cultures of the
" plague bacillus growing on agar in test tubes.

in testtubes with the plugs removed were exposed in
1 Ollllulg%;e:t the floor level and under thg ceiling dm:mg. the 24 hours &
¢ E‘lrt)he experiment. As in Series a, subsequent examination by subeul-
:ur&s showed that the microbes had not been killed by the disinfectant,

Series c.—Experiment on the action of sulphur dioxide on growths of the
pla;vue bacillus on agar plates.

-

ivations of the plague bacillus on agar plates were freely
%ﬂﬁfgﬁg at the ﬂolc))r Tevel (one face downwards, the other face
exI;mr ds), two in sconces between the floor and ceiling (one face down-
:I;rds the other face upwards), and two immediately under the ceiling
(both face upwards). When removed at the end of 24 hours’ exposure,
the agar culture media had beecome opalescent in appearance.
Attem;ts to make subcultures from the colonies on the plates gave
negative results, showing the bacilli were dead. Control experiments
onbplates not exposed to the action of the disinfectant yiclded healthy
. baeilli on subculture, ~ -

-ies d.—Experiment on the action of sulphur dioxide on living ecultures
ot wgf‘i‘he pfalf)gue bacillus in broth approaching desiccation.

in Series ¢, the specimens were in duplicate and exposed (face
upﬁzrlfs) at the ’three levels—floor, sconce at midheight, and ceiling.

Attempts to obtain subcultures at the end of 24 hours exposure
gave negative results, but a control experiment on specimens kept
under favourable conditions yielded active growths,

#51<The experiments in Series ¢ and & demonstrate the efficacy of the disinfect-
""s’g"%hen ‘cultures of the plague bacillus are placed under conditions allowing of
?:ee exposure to the action of the gas.




An important factor in aiding the germicidal action of sulphur dioxide is
~ the presence of moisture, and the moisture that exists in association with bacilli
living ou artificial culture media must have materially assisted the regults.

obtained in the experiments ¢ zzi d.

In order to"test further t) Kotency or otherwise of sulphur dioxide as a
disinfectant under circumstances where the bacillus of plague is not directly

oXposed to its action, and where some power of penetration is necessary, a nnmber-

of experiments are being carried out under similar conditions of cubic space,
- temperature and moisture of the atmosphere as the above, In these experiments,

cultures of the plague bacillus are protected by various thicknesses of sterile
~ earth, sterile cotton-wool and rags. The results are still under mmvestigation.

ERNEST L. MARSH, M.B,, D.P.11. (Oxon.)
Laboratory, Neshit Lane,

- Bombay, March 31st, 1898.

Report on the efficiency of vaporised Carbolic Aeid .as o disinfectant
with special reference to the Bacillus of Bubonic Plague.

‘ The present report has to do with experiments made with an apparatus for
vaporising large quantities of carbolic acid, and is a record of certain tests
applied to carbolic acid vaporised by this method to prove its efficiency or
otherwise as a house disinfectant in case of plague, The apparatus used in the
experiments is known as “ Scott’s Patent Disinfector,” and consists of (1) a
stout cast-iron vessel—the ¢ disinfector” proper—capable of holding about half-

- a-pint of liquid and (2) an iron stand on which the above apparatus rests when

in use. The  disinfector’ is shaped somewhat like a short stout bottle the moutly
of which is large and expanded funnel-wise, and the interior of which ‘presents
icomplete partitions of iron running from the walls towards the centre. To
facilitate the carrying of the ¢ disinfector,” an iron rod is supplied which screws
mto the shoulder of the vessel. In the table of instructions issued with the
apparatus, the directions for disinfecting a room are as follows :——

(1) That all windows, chimneys and apertures in the room be sealed up
preparatory to disinfection.

(2) That the stand be placed on any tray, tile or brick én the floor of the
room,

(3) That the  disinfector’ be heated in a fire until it is red-hot.

(4) That the “disinfector’ be placed on the stand in the centre of the room
and a little pure clear carbolic acid from any strooped vessel poured
at intervals into the vessel until about half-a-pint of carbolic acid has
been vaporised and the room is filled with dense fumes of carbolic
vapour.

(5) That the room ‘under treatment be kept elosed for at least twelve
hours. : .

The above instructions were carefully observed in the following experiments
which were carried out on May 14th, 1898, in the same room (measuring 18 x
8 x 8, or 1,152 enbic feet capacity) as that used in the experiments upon com-

. pressed sulphur dioxide. The more important of the observations have to do

- with the action of the disinfecting fumes on cultures of the bacillus of bubonic

lague, ;
x The patent ‘ disinfector* having been heated to a dull red heat was placed
upon its iron stand in the centre of the experimental room. Half-a-pint of pure
liquid carbolic acid was then gradually pou.red into the b_ot vessel, ! Ifz was onl

ossible to pour in small quantities at one time. Immediately the liquid touched
the hot iron it boiled and fumed with suc}: great wolence_that the face and hands
of the operator were splashed with the disinfectant. This rendered the process
of volatilising the carbolic acid lengthy and somewhat risky. When the last

of the carbolic acid had been poured into the apparatus, the further require--

ments of the test were completed by the closure and sealing of the door of

P S - sl

b &

< .

¥ e, B LS

5

The tests arranged in the room were éllowed to remain under the influence
(=]
of the carbolic fumes for @weuty-four hours,

86° F. and was the
ture of the room when first sealed '}lp was . a
same?feze?p%i?d : in the interval there had been a rise and fall of 3°F.

: 3 holic acid remained in the room at the conelusion of the

{& faint 85‘1":’2 %i)g:l ;g&cwaus of the apartment presented numerous dead‘

experu'nent- bugs and cockroaches. Two small lizards were alsg found dead.

mOS‘l‘gm?",ing inseet diseovered in the room was found in a hole in the wall the
f,f&;,cg to which had been covered with paper.

i ts to be recorded demonstrate the powers of pqnetratmp

d ggﬁs{iigxsxt ;ﬁgg;;:égnby carbolic fumes without any reference to their germi-
ey ] action. With sulphur dioxide, blue litmus was used to indicate its presence
f”da wactiv;a form : with carbolic fumes, advantage has been taken of the pre-
o 'atnt'on of tribromphenol, which occurs in bromine water when thp vapor of
gg:'lb:lilc acid acts upon it, This is so delicate a test that even the Iaintest frace

of carbolic vapor can be detected by it.

- ». 323 o S ed
i to show the powers of dz:{fusz'ou and penetration possess
s iy by vg;atilz'sed carbolic acid.

Ezrperiment 1,.—Six shallow watch glasses eontaining bromine water were
pdistributed in different parts of the room—

a. Two on the floor. } All showed complete preci-

6. Two in sconces in the wall,
¢. 'Two on a shelf close to ceiling.

i 2.—Four test-tubes (15 em.x15 em.) containing bromine
Expc;g&e;zio a height of 4 cm. were suspended with open mouths at differ-
ent levels in the room— : : :
a. One at ceiling level.—Showed a thin film of tribromphenol
. on the surface. ,
5. One at midheight.—Showed @ film as in a.

e. Two at floor level—Showed films of less depth than the
2 ; . abo’veo :

pitation  of  tribrowms.
phenol. .

A —Three test-tubes (15 em.x25 cm,) containing .bromipe
E@’%@?gf& having their mouths securely closed by dry Swedish filter

paper were stood upright at floor level—
i ayer v.—Slight i tri-
a. With mouth glosed by one layer of p??er | S?gomp zf.';, g{.‘ i
b. With mouth closed by two layers of paper.— ?70. g-dz' m
i d by three layers of paper.—Very slight film
¢. 'With mouth closed by y pap e

: r whether a moistened medium, such as wet filter
me:lfs utl(i)t dézi%‘;%c fumes with greater readiness than dry filter paper
r ken in the laboratory beforehand, under the following con-

An -experi
paper, will t
had been underta
e | : ingle sheets of Swedish filter paper tied over
to Qhe samﬁhelnggeWi:e?%s:vi:)iz; o%e was moistened. The two bpakers were
) thexr.mnude-nder aIl)Jell-jar together with a hot iron vessel containing carbphc iy
o pl’i‘%e l::'omine water in the beaker closed by dry filter paper was rapidly

acid. itated, that in the beaker closed by moist paper much less rapidly. A
L i;nent 4.—Three test-tubes (15 cm.X1°76 em.) containing bromine
Expe‘:ater and having dry loin cloth material stretched across their ori-
fices were stood upright at floor level— T :

(o) With mouth closed by one layerY Slight filn of tribromphenol
-of loin cloth. : on the surface of each : that
(B) 45+ Y= two layers.{ in ¢ being a little less

(c) » »s s three layers,) marked than in a.

. Two small beakers of equal dimensions and containing bromine water




Erperiment :}'.—Twp test-tubes
and having their mouths plugged with dry absorbent cotton-wool—
(a) Closed by plug 1°5 cm, thick .., Stight film of ‘tribromphenol.
(b) L R Ree < S vs Very slight film of tribrom-
phenal,
Ezperiment 6—~A wide-mouthed ointment jap containi omi
and having its mouth closed by one layler of drymlgﬁ;. bcl](:)ﬂlmfna‘t:-tig

stretched over it was placed upon the floor W ;
: ) —Well ;
o i Bt | marked precipitate
Ezperiment 7.~—A large beaker (two-litre capaci ini
: : C \ apacity) eontainin :
tity of bromine water and having its mouth ﬁllgd with drfy? qurfg]qu{;m'
extending down the beaker to a depth of 47 inches—ag plaégd u oe tzllxy
ﬂoor.—-—§l¢ght Jilm of tribromphenot upon the surface, - odn
It will be observed that in every one of the foregoing ex
of ‘earbolic acid rendered its presence evident. The bvap
ble of penetrating thrqe thlcl.iuesses of unglazed paper, three thicknesseg of loi
cloth material, or one inch of fairly compact cotton-wool. In each case howeom-
in which some obstaglf} ha.d been placed in the way of its free access to th,e bron:r' e
glater—l—lsuch a8 requiring 1t to traverse the narrow lumen of a test-tube op e
su::})lug t;clzlotton mattel;:m(ll—lts eiffe(l:ts were comparatively feeble. In thoge instanpcz?ss
s the unprotected watch glasses, where no serious imped; i its
V ; e g 5 : serious ediment exis s
action was well marked and vigorous. It is to be very mt?ch douhtes ngvtle:géhl::

in those instances where the vapor showed its presence by only a film y pon the
ent quantity of carbolic

periments the vapor
or proved itself capa-

surface of the bromine water, a suffici

appreciable germicidal action could have penetrated acid to have any

The following experime

nt illustrates the :
the fames upon varying imount;

quaniities of liquids -—

Empeg;ac)::}iztc 2‘1;33'1\06; Zmalll gl‘asslbeakers containing different depths of pure
g ¢ ok the plague bacillus were esposad
carefully screened from dust. The . i AN

follows - ummary of the experiment is as

of the germicidal effect of

Proth eulture 3. “om. desp ... Polatihy of plig s BBl

troyed.
Vitality of plague bacillus not
destroyed.

2 “en 3

‘625 cm.

» - 1'25 cm.
2 25 cm,
3 i cm.

bR
ke “ew ” 55

b aan 9 . 9%

thus it will be noted thatt plague bacilli were recovered in a living active state
from all the beakers except the shallowest. The vapor had not been sufficiently
active to destroy the germs of plague in any but the shallowest Iager (4th inch) of

fluid. Moreover, the inefliciency of the fumes as an aérial disinfectant was
shown by the fact that pu

that a Petri plate agar growth of the hay bacillus freely exposed in the room
- retained its vitality unaffected by the vapor : similarly, a fragment of the hay
- plug in the beaker mentioned in experiment 7 yielded a growth of hay bacﬂlns
when inoculated in broth. , : :
@ The remaining experiments have as their objeet a demonstration of the
" germicidal power of tlix): fumes wupon agar cultures of the plague bacillus, these
cultures being exposed frecly as well as protected in various ways. -
Experiment 9.—Three agar plate cultivations of the plague bacillus were
' pcfreély exposed at digﬁergnt levels to the carbolised atmosphere of the
room— .

a. Atfloorlevel ... ... Sterilised by the fumes.
0. In sconce at midheight ... Do. do.
- ¢. At ceiling level ... oo Not sterilised.

(14 cm, x 2 em.) containing bromine water

. trefactive germs had gained access to the broth in one
.- Or two of the beakers during the time of their exposure. 1t may also be recorded

H i :
o aan @i unvluoeed fest-tube cultures of plague bacilli growing
Ewpeg;ngii%dis:];;g uc;:fbtest-tubes 15 em.: X 1'5 cm.) suspended in

different sitnations— %
«. At floor level with mouth up ... Vot sterilised.
. down ... Do.

b. 2 ¥ %
¢. At midheight with mouth up  ...: 0.
d o 5 down ... Do.
e. At ceiling level with mouth up .., Dao.
f é 2 2 down e .DO.

ivati illi d with a
; —An agar plate cultivation of plague bacilli covere
Expi{l?: Cig,tye]rl;)f ::gnlg abgorbent cotton-wool and laid upon the floor.—

Sterilised. } e
i ivati illi by a single
Tenert __A similar cultivation of plague bacilli covered by g
Lq)ell::”:;ncif Isférn:} f;;];:(?thh material ‘and hﬁng face downwards one fool
;;gove the floor.— Sterilised.

__A similar cultivation of plague bacilli covered with dry

Bzporiment 13, a depth of th of an inch and placed upon the floor.—Nat

, sterile earth to
terilised. i :
o __A similar cultivation of plague bacilli upon the surfa,clg of
:oh a sterile leaf had been allowed to fall, placed upon the f_lqor.—— art
WIzuéo:cied by leaf sterilised, that protected by legf not sterilised.
not cove ;

__A similar cultivation of plague bacilli upon the surface of
ich a sterilgeglgzlagher had been allowed. to fall, placed '%’POI; the
gf;{f‘i_ Protected as well as unprotected portion of growth sterilised.
: i it wil seen that the fumes do not enter am

S e expel(‘lmflszgt??tu%e ‘gglsgﬁﬁcient quantity to destroy the vitality of
i ur.xp]u%g.ed at the bottom, whereas a plate cultivation of the l_)acxllus 1%
piges DA .yu&,, Tt is also evident that, when a plate cultivation is covere:
as a rule, sterllllse' % cotton material, the fumes can suqcessful}y penetrate ht]:us{
4 cospgng:o:ndogterilise the growth, whereas a protection of 'th of an inch o
impedi

dry earth saves {he bacillus from destruction,

Conclusions :—

hat the fumes of © ic ¢
5 'I;ivcumstances ahove described are

. i trate
\ bolic fumes under such circumstances can penetra
a4 lﬁ%tuaﬁli:%‘;%}deifblg ::bstruction, yet they do soin such small quantities
zhla?; t%eir germicidal efficiency musb be very shght.. .
That a damp material doesnot permit the transmission of carbolie vapor
) r » L

<o readily as a dry one does. 2 o
4. That the~vi£a]ity of the bacillus of plague 1s destroyed by such fumes,

Experiment 14

Expef'imeibt 15.

arbolic acid evolved by the method and under the
very destructive to insect life.

3.

rovided that the bacilliary growth be more or less freely exposed . jf«:”

their action. . '
> ¢ results given in this report with those recorded in the last

2 co;n 1? aﬁixszgr;;:?ssed sulphur dioxide gas will indicate the superiority of that
repor

preparation as an acrial disinfectant,

' P.H. Oxon.)
ERNEST L. MARSH, M,B., D.B.H. (
FRED WATKINS-PITCHFQRD, M.B. (Lon.),
i ; F.R.CS, (Eng.) -

Research Laboratory,
R T R




Further report on the action of oompre'ssed Sulphur Dioxide as a disinfect-

ant with special reference to the Bacillus of Bubonic Plague.

In the former reports © on compressed sulphur dioxide it was shown that
ander certain conditions of free exposure to the action of this disinfectant,
cultures of the plague bacillus were killed, but when similar cultures were not
so openly exposed, the gas failed to destroy the vitality of the bacillus.

The present report has to do chiefly with experiments in which cultures
of the plague bacillus were introduced to the action of the gas under conditions

more closely resembling those likely to exi
The tests about to be detailed were

st in infected houses.
carried out on April 13th, in the same

room as was used on the occasion of the experiments referred to in the footnote.

The dimensions of this room in length,
respectively, so that a capacity of 1,152

breadth and height were, 18'x8" %8,
cubiec feet was made available for the

trial of the disinfectant. Precautions to exclude all light and communication
with the exterior were adopted as formerly, and every care was taken to prevent
unnecessary disturbance of the air of the room during the initial distribution of
the test articles in the room and their subsequent collection after the interval

allowed for disinfection, namely, twenty

hours. The cannister contaiging the

sulphur dioxide under pressure was opened at 6-20 .. on the 13th of April
and was allowed to empty itself of its contents from a position in the centre of
_ the floor. The experimental room was kept closed, as already mentioned, for
twenty hours, and the success with which it was hermetically sealed is indicated
by the fact that a thermowmeter suspended in the room during the twenty hours
* of the test registered a difference of only half-a-degree Fuhrenheit between its

" maximum (86°F.) and minimum (85+5° F.

B

On first entering the room afte;r disinfection, the contained air gave a faint,
but obvious, smell of sulphurous acid. A complete absence of all insect life was

noted.

Before proceeding to an account of the experiments with cultivations of the
plague bacillus, certain experiments will be described in which the property of

blue litmus to turn red under the influen

ce of an acid was utilized to demon-

strate in what degree sulphur dioxide possesses powers of diffusion and pene-
tration. 1In a former report, viz., ihat referred toin footnote (3), it was stated
that moisture was of material importance for the efficient action of sulphur

dioxide as a disinfectant, and in proof

of this it was shown how pieces of blue

Jitmus paper moistened in water evidenced the action of the gas when scattered

about the experimental room at various levels.

In the present instance a

similar trial was made with pieces of dry litmus paper in order to ascertain if
there were a sufficiency of moisture in the atmosphere of the room.to enable

the disinfectant to affect the unmoisten
most of the dry litmus papers had

ed test-paper. The result showed that
been reddened, but that some of them,

especially those lying in a sconce about five feet from the floor, had been only

partially affected by the gas.

The further power of the gas to penetrate through different substances was

investigated by enclosing pieces of moistened litmus paper in test-tubes, the
moutlis of which were plugged or covered by different materials. That the gas

could enter an ordinary open test-tube

and affect a strip of litmus placed there-

in was proved by banging four such tubes containing strips of moistened litmus

* paper at different levels in thq room.
the interval allowed for disinfection

aniformly reddened.

Examination of the tubes at the end of
discovered each strip of litmus to be

The following are the details of the experiments with compressed sulphuf

dioxide on moist litmus paper to show its power of diffusion and penetration :—

o a, Re;;ort by “Surgeon-Major

ascertain the efficiency or otherwise of sulphur dioxide as

W. B Bannerman, L. M. 8., on experiments carried ount to

prepared in a liquid form for use as a djsin-

fectant for rooms in which infections disease has occurred )

3 Note by Ernest L. Marsh, M.B,, D.P.
dioxide on the ba:illus of bubovic plagne.

H., summarising certain oxperiments with sulphur

Lo sdsmgm
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e e with the different methods of such protection.

. agar expose

ubes (155 cm.x 25 cm.), each containing a strip of '
{ aéneg“giugeﬁgtfnns p,ger, had their _mouths covered by a layér of I:]ry
mmsd. h filter paper and were laid horizontally on a shelf immediately
SW? ‘sf;‘e ceiling, remaining there during the twenty hours of the test.—
%nc e:'z_’:'-a \iom of the tubes at the end of this wmiterval discovered each piece
P fxz?;;;:m paper to be distinctly reddened, ; 5>
9. Two test-tubes of the same descrip_tion and having ghe same con-
tents .as the above were egposed exgctly as in the ﬁrsf, experiment, e§eepb
' hat thé paper closing the mouths of the tubes was moistened.—The litmus

was vividly reddened in both tubes. :
3, Two test-tubes (155 cm. x 175 cm.) containing strips of moistened
Jitmus paper had . their mouths covered by dry cotton fabric (native loin
" cloth), the one by 2 single layer, the other by two layers, and were laid
upon the floor.—Bach showed the same degree of reddening, but 1 both

where the litnus was in contact with the boltom of the tube it had remained

unaffected. . ~ : A G
test-tubes (14 cm.x 2% em,), each containing a strip o
.ngnegwlﬁueelitmus paper, had their mouths closed by plugs of cotton-
l:v}g:ﬂ the one of 2'5 mm. and the other of 15 mm: m length, and were laid
upon, the floor,—Litmus completely reddened in both tubes. b

+  Mwo strips of moistened blue litmus paper placed at the bottom
; qoial'{!,lewbeﬂkef atood on the floor and holding i 1ts upper part dl_'y'hay b
:o the depth - of four snches.— The litmus was distineily, but wot vividly, *

reddencd.

The ahove resulls make it evident that the gas is able to reach and redden

otected in various ways, though its power to affect the paper
varies.somc]al\yh?:tter cireunistance is connected with the observah%getﬁﬁﬁﬁg P
o£'n0%<%e g-e:;uires to be of a certain definite strength to destroy the vitality ofa
g ' illus. This will partly account for the failure of the

. lague bae 3 :
given culture of tho P o3 the plague hacillus forming experiments ¢ and din

the cultures of ] :
gas b ek, it io in footnote &, That the germicidal action of the gas malkes

ferred :
t:l Z;esfggggteaérial disinfectant is evidenced by the fact that plates of sterile
b d in the room throughout the above experiments proved to be per-

_sterile when subsequently incubated.
Lt g entary to the above were undertaken with

ime tly supplem e
Bperiments party br(}:;lt)l and exposed to the action of the gasin the experi-

1111 growing 1 : .
‘?nlgﬁi ::::11)1.1 gFcive small beakers of the same diameter were filled with a broth
culture of the bacillus to heights varying from 3—50 millemetres, or from §th—
9inches. These beakers were arranged at the floor level and screened from dust.
After exposure for 20 hours in the dism_fect.ant_a;tmosphere it was fqm_ld that f,he
fluid in all the beakers had a distinct acid reaction, the degree of acidity varying
inversely with the depth of the broth, but that the vitality of the bac;llus had .
been destroyed only in the cultures of a depth of twelve millimetres and under,
5 taining broth of a depth of 25 mm., bacilli were recovere

beaker con : - A o
g;?::bﬁﬁture, though this sub-culture did not appear so vigorous as that obtained

beaker containing 50 mm. of broth, This reduction of vitality short
f,;‘):;tszfdeztruction is comzi)arable with that observed in the action of other

germicidal agents. A ; ‘ ¢ il ek

" The remaining expemments have to do with the action of the gas on onl;
tures of the plague bacillus protected in such a way that the vapor would have
had to exert some action of penetration before reaching the growth, These

v . s, i ’ . X b e _t
riments were made to conform, as far as p ssible, to the conditions that -
:;:)lﬁd exist 1n a room requiring treatment by (Fl.;mfectants. For convenienes

i 1 their results are detailed in series as follows:— o

of description the experimentsan
Series T.—Experiments with co ressed sulphur dioxide as a plague ger-

micide after penetration through cotton-wool.

a) A Petri capsule containing an agar growth of the bacillus of 3
Y plague covered by a layer of sterile cotton-wool about 3th of

=4, e ot . TP e e
B = P e i P T i



an inch thick was placed on the floor.—Atfem ots to
the plague bacillus were without result, proz;iripg tha:‘;ﬁecm
nal culture had been lLilled. In control experiments carried

0“{3 in the laboratory the bacillus was easily recovered on sub
cuiture. 3

.(b) A small block of agar with plague growth wpon its surface was

wrapped in sterile cotton-wool and hung in the room about

four feet from the Hoor and half-a-foot From. the wall—Al

attempts to sub-culture failed. The control experime‘nté car-
 pied out in the laboratory yielded, positive results. | |

Seri __Ygperiments with compressed s » dioxi 1
Qepies IL—EXp P sulphur dioxide as a plague wer-

The following ‘misoella'neous tests conclude the record of the ekperiinenfs '

| _performed :—

1. A Petri capsule containing a nine days’ growth on agar of hay

bacillus was exposed upon the floor.—Z"%e growth was completely sterilised,

9. A Petri capsule containing a growth on agar of “ Sarcina »
was exposed upon the floor—Growth c%m_plefelg/ sterilized. i

3. A large handful of dry hay placed upon the floor. An i i
made from some of the hay taken from the interior of the ‘bundlenaflt?ciust:ﬁg
{)nbeill-;'al allowed for disinfeetion showed characteristic cultures of the hay

acillus.

x?{:)c;l:])o atter. ponelration: Surpagh; cHligR ebria, Aniavellioh T As the primary object of the above experiments was to test the potenc of
Sl W : . - o the proptietary disinfectant known as compressed sulphur dioxide asa u'erl:niséide
(a) A ].fefn capsule containing an agar gmvgth of plagne was covered - in the presence of cultures of the plague bacillus, the following conclusigns relate
with a layer of coarse cotton material and placed upon the s E N mainly to its efficiency in this respect. It is perhaps well again to draw att:n '
floor in the centre of the room.-—-—Tl.w plague growth was com- . UE tion to the fact that the size and structure of the experimegtal room gave ex: 3

pletely sterilised. . o ceptional advantages (especially for a native house) to the disinfectant, and

(b) Agar blocks with eolonies of the plague bacillus were placed in ' enabled it to act with its maximum of efficiency.
.t . khree small sterile bags made of cotton material. These bags
were made of one, two and three thicknesses of the material

Conelusions on compressed sulphur dioxide when tested as a germicide i
relation to cultures of the bacillus of plague exposed in a room of the dimeniigz

respeetively.  They were suspended about eight inches above
the floor,—Attempts to sub-culture fuiled in each instance.
Control experiments conducted in the luboratory yielded
characteristic sub-cultures. :

(¢) Agar blocks with colonies of plague bacilli were placed within
the folds of a handkerchief made of .coarse cotton material and
esposed on a shelf six feet from the floor.—Subsequent exam-
ination showed the bacilli to be dead.

Series 11I.—Experiments with compressed sulphur dioxide as a plague
germicide after penctration through a covering of sterile earth.

(a) Two Petri capsules containing agav arowths of plague. were
covered with layers of loose dry sterile earth, ;,th and jth of

" an inch in depth respectively,—dAttempts to recover thobaoills

by sub-culture failed in both, Control experiments in the
laboratory showed that lague growths can be recovered from

a similar capsule covered for twenty-four hours with Jth of

an inch of sterile earth.

(b) Experiment gimilar to («), except that the covering of earth was
moist and not dvy.—The resulls were as i (a). »

(c) A quantity of broth in which the bacillus of plague was growing
. was used to saturate sterile cotton material which was after-

wards covered with a layer of loose dry sterile earth to the |
depth of }th of an inch. This experiment was duplicated. -

— Subsequent ezamination Failed tn both cases to recover the
bacillus from the cotlon material. \

Series IV.—Experiments with compressed sulphar dioxide as a plague
germicide after penetration through pieces of paper, fea-
ther, &c. i p

(a) Pieces of sterile filter paper lying face to face in pairs were
. saturated twith a broth culture of the plague bacillus and ex-

posed on panes of sterile glass in the following situations —(1)

hear ceiling, (2) on window sill, (8) on foor.—Ezamination
of the lower piece in each case showed that in all three it had
been sterilized.

(b) A culture of the plague bacillus growing on agar in a Petri cap-
sule had portions of its surface protected by (1) a sterile
leaf and (2) a small sterile feather.—Attempts to sub-culture
from under the feather and leaf proved sterile in each case.

The proportio

and structure described in the preceding reports :—

1. That in such a room the contents of a cylinder of com -
phur dioxide destroys the vitality of culgures of th{a baeillus of p}l);s'?.ls:%vilgl 2
~ such cultures are freely exposed to its action, as also when they are protect- . -
ed by thin covérings of earth, wool, leaves, &e. '

9. That the gas acts as an-efficient aérial disinfectant i h v
ant(al,’ 31,S°f p:_netratei cprltain f;ghicl:lnesses of different subtstlannscg I?k;f;nilx;
retain infectious material contained in the o
haracberistic effects. room and produces thereafter its

3. That a small quantity of broth cm;taining living plague baéilli

placed in an open shallow vessel and e i h
Tt is cfficiently sterilized. xposed to the disinfectant in such a

“4. "That the artificial addition of moist : :
the potency of the disinfectant. NG R T
ERNEST L. MARSH, M.B., D.P.H. (Oxon.)

WILFRED WATKINS-PITCHFORD, F.R
30th June 1898. : : y X 'C'S', (Eng.)

Report on theefficacy of Nitric Fumes as a disinfectant with speci ran s
to the Bacillus of Bubonic‘é’lague, ith special reference

Upon the addition of metallic copper,zinc, or iron, or such organic sub-

stances as starch or saw-dust to nitric acid with or without the ai ,
quantities of ni.t’ric oxide gas are evolved. This gas is invisi‘}a)f’éldblolif-, gsﬁﬂ}a;ge
immediat:gr wx_tél the:aN q;zrygen t(gtrthid air produces the reddish-brown fumes of
nitrogen tetroxide. Nifrogen tetroxide possesses disinfecta i g

of its oxidising power. » nt propérties in virbue

.

The production of these fumes by copper, although not the most .eoonomical

method, has been adopted in the present instance, because it is the most usual

-

ns thought to be requisite for disinfection are to he found in

standard works on the subject. Thus in the text-book of N :

(Zheory and Practioe of FAyg iene, puge 691) directions to clisinfg{c;zera a:;:)lmFlré;h
capacity of 1,000 pubtg feet with nitrogen tetroxide require of copper sha of a
one ounce ; of nitric am‘d,_three'ounces “of water, three ounces. pper | vings
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2. It will be seen from these reports that both, s
3 &3 » sulph bol;
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: . appe : 1at o
ofumes. Thus, while a layer of a quarter of an inch of B i
sufficient to protect the plague baeilli against the acti
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