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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,

AnstracT.—Requesting the Government of B
efficacy of sulphur dioxide, vaporised carbolic acid u(x).:(xl‘bay b g copics of reporls on the

nitrie fumes ag disinfectants,

Read—also the following paper :—

From W. M. HAFFKINE, Esq., c.r.E., Pl
Bombay, to the Seere;ary to the ,Sur;g]lf—(?ee:::fh .:t[fb
Bombay, dated 30th June 1898, No. 316. . i

I have the honour to forward two reports on the investisat: i
Plague Research Laboratory, by Dis, E. L. Maml:3 ;iaes{llvga%ém f’igl]ffd ‘(’l‘lt, in the
TSR ord, serving

he Government of

under me, on the disinfecting power of—

(a) compressed sulphur dioxide,”’—the present i i
elusion to the two others, which had been earrieﬁ outf1 inlnt‘{:;::h
Major W. B. Bannerman; I'M.8,® and Dr.  E. L. Marsh,®
already ; and of ;

(b) vaporised carbelic acid. ‘ ‘

2. It will be seen from these reports that both sulph . (LS
a considerable penctrating and disinfecting power, il sﬁguﬁdree:é’:: lic fumes have
the limits in which they may be applied. Both appear to reach and B;%‘;fte Yithia,

zation formin:g & oo

and have been reported

layers of cotton material, cotton-wool, filter paper, &e.

2. The effect of sulphur dioxide appears to be superior to that of carbolic fmﬁes A

Thus, while a layer of a quarter of an inch of dry or moist earth is no )
1o . ; t

protect the plague bacilli against the action of sulphur fumes,—carbolie fls;;]fgse x?sﬁ{ :0
pene!rgte even a layer of one-sixth of an inch of earth takén dry,—that is, in :
condition which appears to be favourable to the penetration of this gas. As r;"ards
baftemm(iaprow;r, alsbo,l thetsulfhur fumes, falling upon the surface of a Sporifzrous
wlture of Bacillus subtilis, sterili is withi 16 o :

ictualli]ve. ¢ , sterilize this within 24 hours, while carbolic fumes leave

4. The manipulation of the cannisters containing compressed sulphur dioxide is

also easier than that of the boiling earbelic acid in Scott’s disinfector, as will be seen

from the remarks made in the reports.

5. Unfortunately, the use of these cannisters makes one d
: pendent th
existence of a special supply of them, whereas a hot kettle an épendent on the
got easily anywhere. : d carbolic acid may be
6. And, what is still more important, wearing and clothi p
surfaces, as well as certain objeets of furnit’ure, will be deteriorl;tg; lg::: ]}; fmdlmetalhc
than by carbolic fumes, y sulphurous
7. Humidity of the atmesphere is favourable to the acti
fumes, while it scems to impede the penetrating power of carbolilglflugxfl
the one or the other for use, the condition of the atmosphere ip th e
of the year, should, therefore, be taken into consideration, ;
T

the sulphurous
s.  In selecting
place, or the time

) Vidsp. 8, @ p. 1, B) p. 2, &) p- 4
+*» The Report on Kitsic Fumes, p. 11, Wis forwarded on a date subeoquent to the date of this letter.—~W. M, 1
- a g 14 . . _.’
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sults of the above experiments from a more general

point of view, the following circumstances are to be takf:r% into aceou-nt i

In respect of their bactericidal action, gaseous (!mmfectants,'lgcludmg sulphur
and carbolic fumes, are all decidedly inferior to fluid ones. W hichever effect. is
observed under the action of fumes, a much more certain and p.l;;’mP.t one is always
secured by a solution of perchloride of mercury; OF of carbolic acid, or of many other

substances. Thus,

(@) When, in immediate contact W Y
produces an effect in 8, or 12, or 24 hours, the
effect in one, or two or five minutes.

(b) Gaseous disinfectants take 8 consi
te through a laye

over the same 0

8, When appreciating the re

ith a contaminated surface, sulpur dioxide
quid disinfectants achieve the same

derable time to get mixed with the air
r of earth, or clothing, or bedding,

while a liquid disinfectant, poured bject, 1s generally absorbed and

reaches the contagion immediately.

(¢) A gaseous disinfectant is applicable only to

. quires all t
be closed, so to say, hermetically, and requi ey, don by &, pRmp Y bthak

3 . el -1 Jisinfectant 3 :
1 e aptiagsoncs ?tetli'u;g gl?ew min'u,'c'e'% can be done in rooms of any

appropriate instru is a ma T i
(d) As mentioned, after these few minutes of ‘astion all infected surfaces
reached by the liquid disinfectant can be gronouiit e Mo o
degree of certainty, than after 94 howrs’ action of dlﬂgnfgg,mgov?? ?is ;ri::h iﬁigr i]:ci
X % " : ) © ! \
fore, in the latter case, the inhabitants have .tovlf e}r lﬁme,. Ehe by b permittzzd to
kept out of their dwellings for 24 hours ; in” the Torm y may . ,v

P eir dwelling operation, if they so wish.: #

remain there even during the few minutes of :
seous disinfectant are to be sought for not in the

9. Thus, the advantages of a g8 the objects actually reached by the
direction of a greater or more prompt g pponbly reaghing the cogtagion in places

isi . the direction of its possibly ; n plac
g:,ﬁ"j;ff:ff:’oggittﬁg :vlhere a liquid disinfoctant may fail to do so. Taking into

; / A N be thrown, by means of a pump, against
aceouut, the power with which Sy e it is evident that it is only deep and

oy : furniture byt IS
walls, ceilings and floors, a3 3, phjeots G114 the fluid; and it is with regard to

: 5 contact with
hidden crevices that would escape om disinfectant fumes the greatest amount of

such crevices that one might expect fr

benefit. v ‘

: g 't appears from the adjoined reports gnd from those sent

2 Unfortunﬂt‘elﬂ;h?rlangpthe carbolic fumes mix freely with the air in open
" of air is limited or entirely arrested, their diffusion

in previously, the sulp i
h : culatlon r 4
spaces, but, when the GIf ' f considerable eapacily, 1s absolutely insufficient to

into interstices, and cven into places o

secure disinfecting aclion.
rown in the distant half of test-

g})‘;lgngﬁg; dasu 0111) the floor, or midheight of walls, or on the upper parts of these, close
)

to the ceiling.
I consider

which can be expect .
"11. However, the following may be said in favour of these disinfectants :—

rooms where all openings can

tubes of ordinary size, left with their openings un-

ed from them, in comparison with fluid ones.

of them possess a powerful deodorising effect.
; the conditions happeg to2permit of the ilrlxhabitanj;s of a room

i ‘hout inconvenience, evicted for 12 or 24 hours, and the room itself is such
bel‘;gl; gi:ve all its openings ei,fectively closed, it may te useful to fill it with disinfect-'
- fames with the object of killing the insect-life in the air, on the walls and in the
n ts in infected rooms are likely to be carriers of contagion.

T ) Many
(%) ‘Whenever

ghallow interstices, a8 insee |

1. But the general tendency to seck protection, during epidemics, in bou-fires,
fumigation, gaseous Feinfectants, &e., is based upon a notion that infection exists in
"1:3 EJ 2y be carried andcommunicated by ¢ vicious air.” This notion is deprive&
of any experimen

he labour necessary for closing

-

¥ This is demonstrated by their not affecting plague microbes

d placed in horizontal, or vertical position, with the mouths upwards or

this result as depriving gaseous. disinfectants of almost all advantages

tal foundation whatever; on 1o occasion Was there reason, in the
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Reap—again the following paper :— .
G.0., No. 1231 P., dated 3rd October 1898. . i

Angrract.—Requesting the Government of Bomba

efficacy of sulphur dioxide, vaporised carbolic acid and 7 10 Torward ten copies of reports on the

nitrio fumes as disinfectants, iR

Read—also the following paper :—

" From W. M. HAFFKINE, Esq., ¢.1.E., Plague
Bombay, to the Secre;ary to the ,Surgg:;-(f:xf:gfh
Bombay, dated 30th June 1898, No, 316. .

T have the honour to forward two reports on the i G ¥ Ry Aeas
Plague Research laboratory, by Dis, EI.)OL. Marsk? ;I;Ees%ga%von ff?:’fi‘-‘fd out, in the
under me, on the disinfecting power of— - W. Fitchford, serving

(@) compressed sulphur dioxide,—the present i tigati s >
clusion to the two others, which had been eanie?l out mﬁﬁ%ﬁfﬁéﬁox‘?‘“g ey
Major W. B. Bannerman, LM.8,® and Dr. E. L. Marsh,® and have eexy; “’ge‘tm(;
already ; and of / : Fepgtto

(b) vaporised carbolic acid. : '

9. Tt will be seen from these reports that both sulphur and i Vg
a considerable penetrating and disinfecting power, a,n§ should r::ﬁ:l;c; :‘;lig’geswizgz?.
the limits in which they may be applied. Both appear to reach and affect plx‘- i
bacilli not only exposed on open surfaces, but also protected by one or several tiinv
layers of cotton material, cotton-wool, filter paper, &e. - :

2. The effect of sulphur dioxide appears to be superior to that of carbolic fumes.
Thus, while a layer of a quarter of an 1uch of dry or moist earth is not sufficient to
protect the plague bacilli against the action of sulphur fumes,—carbolic fumes fail to

Laboratery, Mazagon
with the Gov,ernm‘entb;

penetrate even a layer of one-sixth of an inch of earth taken dry,—that 1s, in a _

condition which appears to be favourable to the penetration of this gas. As regards

buctericidal power, also, the sulphur fumes, falling upon the surface of a sporiferous ‘ t, :
culture of Bacillus sublikis, sterilize this within 24 hours, while carbolic fumes leave e
it alive. 3

4. The manipulation of the cannisters containing compressed sulphur dioxide is
also easier than that of the boiling earbolic acid in Scott’s disinfector, as will be seen
from the remarks made in the rcports,

g Unfortunately, the use of these cannisters makes one dependent on the
existence of a special supply of them, whereas a hot kettle and carbolic acid may be
got easily anywhere.

6. And, what is still more important, wearing and elothing apparel, and metall;
surfaces, as well as certain objects of fumit,ure, will be deteriorated nfore l;y sulll)nlig(l)l&g
than by earbolic fumes,

7. Humidity of the atmosphere is fayourable to the action of the sul
fumes, while it scems to impede the penetrating power of earbolic fumes. ]Tslé?(;lc?i)llll ]
the one or the ofher for use, the condition of the atmosphere in the place, or the timg
of the year, should, therefore, be taken into consideration, ;

- -
-

M Videp. 8, 3 p. 1, 3) p. 2, 4 p. 4.
o*» The Report on Nitiic Fumes, p- 11, wis forwarded on a dete subtequent to the date of this letter.—W. M, H,
.

. in small interspaces and to penetrate through a layer of earth, or clothing, or bedding,
~ whilé a liquid disinfectant, poured over the same object, is generally absorbed and
reaches the contagion immediately. 3

ha closed, so to say, hermetically, and requires all the labour necessary for closing
%‘he‘m ; while the application of a fluid disinfectant, when done by a pump or other
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8. When appreciating the results of the above experiments from a more general
point of view, the following circumstances are to be taken into account :—
In respect of their bactericidal action, gaseous disinfectants, including sulphur
and carbolic fumes, are all decidedly inferior to fluid ones. Whichever effect is
observed under the action of fumés, a much more certain and prompt one is always i
secured by a solution of perchloride of mercury, or of earbolic acid, or of many other s

~ substances. Thus,

(@) When, in immediate contact with a cc_mtqmin‘at.;ed surface, sulpur dioxide
produces an effect in 8, or 12, or 24 hours, the liquid disinfectants achieve the same

effect in one, or two or five minutes.
(8) Gaseous disinfectants take a considerable time to get mixed with the air

(¢) A gaseous disinfectant is applicable only to rooms where all openings can

>

: ﬁna,te instrument, is a matter of a few minutes, can be done in rooms of any
seription or in any condition, and requires no preliminary preparation whatever..
(d) As mentioned, after these few minutes of action all infecte ‘
reached by the liquid disinfectant can be pronounced as safe with a fnu%hsgﬁmg
degree of certainty, than after 24 hours’ action of disinfecting fumes ; whereas, there-
fore, in the latter case, the inhabitants have to, be evicted, provided with sheltiar, and
kept out of their dwellings for 24 hours; in” the former they may be permitted to

remain there even during the few minutes of operation, if they so wish. *

9. Thus, the advantages of a gaseous disinfectant are to be sought for not in the
direction of a greater or more prompt effect upon the objeets actually reached by the
disinfectant, but only in the direction of its possibly reaching the contagion in places
and under conditions where a liquid disinfoctant may fail to do so. Taking into
account the power with which a liquid can be thrown, by means of a pump, against gt
walls, ceilings and floors, and objects of furmture, 16 1s evident that it is only deep and et
hidden crevices that would escape contact with the fluid ; and 1t is with regard to
such crevices that one might expeet from disinfectant fumes the greatest amount of

benefit. ; §
10. Unfortunately, as it appears from the adjoined reports and from those sent 1
in previously, the sulphur and the carbolic fumes mix freely with the air in open
spaces, but, when the circulation of air is limited or entirely arrested, their diffusion
into tnterstices, and even into places of considerable capacity, is absolutely insuficient fo
secure disinfecting aclion. This is demonstrated by their not affecting plague microbes
rown in the distant half of test-tubes of ordinary size, left with their openings un-
plugged, and placed in horizontal, or vertical position, with the mouths upwards or
downwards, on the floor, or midheight of walls, or on the upper parts of these, close
to the ceiling.
I consider this result as depriving gaseous disinfectants of almost all advantages
which can be expected from them, in comparison with fluid ones. '

11. However, the following may be said in favour of these disinfectants : —

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

(4) Whenever the conditions happen to permit of the inhabitants of a room
being, without inconvenience, evicted for 12 or 24 hours, and the room itself is such
as can have all its openings eﬂgct}vely clO_SGd, 1t may te useful to fill it with disinfect~
ing fumes with the object of killing the insect-life in the air, on the walls and in the
shallow interstices, as inseets in infected rooms are likely to be carriers of co?,(tagion. ‘

12. But the general tendency to seek protection, during epidemics, in bon-fires,
fumigation, gaseous dis?nfectants, &e., 18 base‘f} upon a notion that infection exists in,
o may be oar ried and communicated by. vicious air.” This notion is deprived
of any experimental foundation whatever; on no occasion was there reason, in the
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GOVERNMENT OF MADRAS,

LOCAL AND MUNICIPAL DEPARTMENT.

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

AsnstracT.— Requesting the Government of Bomb g
efficacy Of, sulphur dioxide, vaporised carbolic acid and lfi}t’n% ffsm?gsmﬂ?; o:& Ports on the
n

From W. M. HAFFKINE, Esq., ¢, Plague R
/ Bombay, to the Secretary to the ,Surggon-(}eis::;lc}wlvi{flt)lg:a gry » Mazagon,
* Bombay, dated 30th June 1898, No. $16. ovErmERSoE

I have the honour to forward two reports on the i ioati .
Plague Research Laboratory, by Drs, EP L. Marshe al.llll‘ées%lvga%\(rm fﬁ?‘;&d i dyise
under me, on the disinfecting power of — - W. Xitchford, serving

~ (a) compressed sulphur dioxide,"’—the present i igati !
clusion to the two others, which had been carrieg mfl:] inlntﬁ:ti;ggtt)llr(:;oﬁgrﬁnng bty
Major W. B. Bannerman, IM.S.,* and Dr. BE. L. Marsh,® and h ¥ by Surgeon-
already ; and of 1 ave been reported
(b) vaporised carbolic acid.®

2. It will be seen from these reports that both .
a con_si('lera.ble pgnetrating and disinIf)ecting power, :]r:}iplslll:;ualﬁdr Oa&‘bohe fu_mes have
the limits in which they may be applied. Both appear to reaclfin wlephiade |
bacilli not only exposed on open surfaces, but also protected } and affect plague
layers of cotton material, cotton-wool, filter paper, &ec. Y ot or several thin
& The effect of sulphur dioxide appears to be superior t
Thus, while a layer of' a, quarter of an mch of dry or moist prer
protect the plague bacilli against the action of sulphur fumes Pt sufficient to
penetrate even a layer of one-sixth of an inch of earth tak.;c grboho fumes fail to
condlt}o.n which appears to be favourable to the penetration of th.ry,— at is, in g
bactericidal power, also, the sulphur fumes, falling upon the surf;f:e of. As regards
' a

culture of Bacillus sublilis, sterilize this within 24 h : Sporif:
it alive. ; g ours, while earholiq fuII)nes f::::

4. The manipulation of the cannisters containin

. o g com e
also easier than that of the boiling carbolie acid in Scott’s gxi‘:?se;ietsulphur dioxide ig
from the remarks made in the reports. nfector, ag wij} be seen

5. Unfortunately, the use of these canmisters k
existence of a special supply of them, whereas a hot k??tl:x&] ecagepqndex}t on the
got easily anywhere. lic aciq may he
6. And, what is still more important, wearing and clothi g
surfaces, as well as certain objects of furnit’:ure, willgbe de;;zﬁgdagl’al‘el, and metg]lia
than by carbolic fumes. ore by sulphuroyg
v -Hgmidity of the atmosphere is favourable to the aeti ‘ ~ |
fumes, while it seems to impede the penetrating power of carbo]iglfln(:e;he Sulphuroyg
the one or the other for use, the condition of the atmosphere in the plac;e n Behcﬁns
e

(M) Videp. 8, () p. 1, 3) p.2, 4 p. 4. BER e o SR L

+*+ The Report on Nitric Fumes, p. 11, was forwarded on & date subeequent to the date of this letter w
G — F, u. H«
5

0 that of carbolic fumesg,
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8. When appreciating the results of the above experiments from a more general
the following circumnstances are to be taken into account :—

their bactericidal action, gaseous d isinfectants, including sulphur
are all decidedly inferior to fluid ones. Whichever effect is
a much more certain and prompt one is always
or of carbolic acid, or of many other

point of view,

In respect of
and carbolic fumes, ar
observed under the action of fumes,
secured by a solution of perchloride of mercary,

substances. Thus,

{@y When, in i
produces an effect in 8, or 12,
effect in one, or two or five minutes.

(b) Gaseons disinfectants take a considerable time to get mix.ed with the air
in small interspaces and to penetrate through a layer of earth, or clothing, or bedding,
while a liquid disinfectant, poured over the same object, is generally absorbed and

reaches the contagion immediately.
¢) A gaseous disinfectant is applicable only to rooms where all openings can

be closed, so to say, hermetically, and requires all the labour necessary for closing
them ; while the application of a fluid disinfectant, when done by a pump or other
: is a matter of a few minutes, can be done in rooms of any

iate instrument k oy :
Appep : ndition, and requires no preliminary preparation whatever.

deseription or in any co , d ’

(d) As mentioned, after these few minutes of action al'l infected surfaces
reached by the liguid disinfectant can be I_)ronoun_cgd as'safe with a much greater
degree of certainty, than after 24 hours’ action of disinfecting fames ; whereas, there-
fore, in the latter case, the inhabitants have to be evicted, provided with shelter, and

; gs for 24 hours; 1n the former they may be permitted to

t of their dwellin ; Frey '
,].{:lgziguthere even during the few minutes of operation, if they so wish.

9. Thus, the advantages of a gaseous disinfectant are to be sought for not in the
direction of a greater or more prompt effect upon the objects actually reached by the
disinfectant, but only in the direction of its possibly reaching the contagion in places
and under conditions where a liquid disinf;ctant may fail to do so. Taking into
aceount the power with which a liquid can be thrown, by means of a pump, against
walls, ceilings and floors, and objects of furniture, it is evident that it is only deep and
hidden crevices that wou%d escape contact w:1§h the fluid ; and 1t is with regard to
such crevices that one might expect from disinfectant fumes the greatest amount of

benefit.
10. Unfortunately, as it appears from the adjoined reports and from those sent

in previously, the sulphur and the carbolic fumes mix freely with the air in open

- _spaces, but, when the circulation of air is limited or entirely arrested, their diffusion
dulo interstices, and even wnlo_places of considerable capacity, is absolutely insufficient o
_seeure disinfecting action. This is demonstrated by their not affecting plague microbes
~grown in the distant half of test-tubes of ordinary size, left with their openings un-
plugged, and placed in horizontal, or vertical position, with the mouths upwards or
downwards, on the floor, or midheight of walls, or on the upper parts of these, elose

to the ceiling.
I consider this result as depriv_ing gaseous disinfectants of almost all advantages
which czn be expected from them, in eomparison with fluid ones.

mmediate contact with a contaminated surface, sulpur dioxide
19. or z4 hours, the liguid disinfectants achieve the same

11. However, the following may be said in fayour of these disinfectants ;—

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

5) Whenever t}}e conditions happen to permit of the inhabi
being, SVi)thout. inconvenience, evicted for 12 or 22 hours, and the ?‘l;:)tt;nittsse(g ;1:&(;1}1;
as can have all 1ts openings effectively closed, it may be useful to fill it with disinfect-
ing fumes with the object of killing the insect-life in the air, on the walls and in the
challow interstices, as insects in infected rooms are likely to be carriers of contagion.

12. But the general tendency to seek protection, during epidemies, in bon-fires
fumigation, gaseous disinfectants, &c., is based upon a wotion that iiifGotioN ‘exintd i,
and may be carried and communicated by ‘‘vicious air.” This notion is deprim&

of any experimental foundation whatever; on no occasion was there reason, in the
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~least Sufﬁelent to believe that the air was the actual vehicle of l
the diseases Whlch have been put into the category of the so-call Gontarrmn e any of

alr-born diseases ;77
and all investigations made up to the present golto* show that b,
pathogenic microbes. : air is free from =

-

Orper—No. 1306 P., dated 11th October 1898,
i Recorded.

(True Extract.)

To the Plsgue Commissioner, 3
» the Samtary Commissioner,
 Su Greneral,

ymission, Madras, b with oze cupy of the Pamphlet, .
the Medloal Co le ® Ll’bra.ry, l %wt\
. the Connemara L ral-y, L
" all Collectors (A, F, &, H). | '

Papers to be read in Proceedings:—

et /fU/? 189 , No.
3-/:-f/

Current No of 189 , dated

from the '
arrent No. 20823 of 189, dated /4‘/0" * from the W awﬁ.(

Orderm,//}f[,//q :‘
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"ikﬁé pb- ort of experiments carried out to ascertain the efiicacy or Othé' : e
" Sulphur Dioxide as prepared in a liquid form by Messrs. A. Boake,rg“
& Co., Stra{ford, Loundon, as & disinfectant for rooms in which infe
disease has occurred. : v
- The sulphur dioxide gas is compressed into a liquid and sent out in
tin cylinders which on being opened give off dense fumegof gas which quickly~
fills the apartment. R ; i
_ In the paper of instructions it is ordered that the room be closed for 8 hours

~ so that the gas may have time to act on the objects’ to be disinfected ; so th
method is ouly applicable to those rooms which it is possible to render airtig
by pasting up evacks in doors and windows. It is quite evident, thetefore, s
tge method of gaseous fumigation is not applicable to the majority of India
housés, for owing to the construction of houses and doors, &e., it is impossible &
close them in speh a manner that the required percentage of the gaseous dicint
fectant can be maintamed for the necessary length of time. The préva et
practice of building houses and huts with tiled roofs, without Pl‘tfvidin&'aﬁ‘
ceiling for instance, at once precludes this method. It is quite neces'safy_.js
keep this in mind when recommending any method of disinfection by meam‘; :

gas, and it would be advisable to make tl's known to manufacturers in England,

s0 that they may torn their attention in other directions, which may pn
n.ore universally applicable. 5
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Two series of experiments were carried out, but as they practically poin’“ﬁ‘“'{
the same, conclusions, only the second series will be detailed bere. '

T'wo similar rooms in the second storey of a chawl in Gilder Street were chosen
" for the experiment. The doors and windows-fitted fairly well and were rendered
airtight by pasting up the joins and craeks with strips of paper in the u
way, the floors were of ramwed earth resting on boarding, the roof was of ¥
with rammed earth above, and the walls were of brick and mortar plastered
whitewashed. -The room measured 1,684°6 cubic feet.  For testing the “e
of the process, cultures of plague microbes were chosen, and of these three
tubes were hung in each room, asalso a cloth soaked in a broth culture and
on a cord stretched across from wall to wall. The cloth had been earefu
sterilised and kepﬁ*‘x’n ste 'ﬂisg&ggveﬁ'ngs till hung up by means of sterilised strings
to the supporting cord. The tubes were hung in the vertical position with ¢]

mouth downwards, so that no floating microbes might find their way in, and w“gj;gpa
placed at the Jevel of the roof, the floor and midway between these positions.

The tubes being opened, the cloth in position, and all openings save one
closed, the cylinder was opened at 8-30 A and the room at once began to b

‘.':.-ﬁl'led with dense sulphur fumes. '.,l‘hc? door was cluged and pasted up and the
- room left closed till 5-30 r.M., that is for 9 hours, “Tt will, therefore, be mania

fest thias the fall time specificd was given, and as each eylin er is certified to be
sufficient for 1,728 cubic feet, it is certain that all the necessary conditions were
complied with, as laid down by the makers, . SEee

On opening the room in the evening, a distinet smell of sulphur was 1,;1,”
ceptible. The tubes were at once plugged. The cloth being held up by K
corners had ,then some sterile broth poured into the hollow thus formed, :
platinum needle being used to ensure the thorough application of the broth
the cloth. The needle was then used to inoculate two agar tubes. An'a A
tube, similar to those used above, was placed in the second yoom alontie
cloth and similar procedures Were adopted, the only difference Deing that -
sulphur was evaporated in this xoom, so that if acted as a control. The a;
cultivations used had been prepared only 40 hours previous to the experimer
that very little growth was to be seen, and if the sulphur dioxide -had ¢
work, there should have been 1o subsequent development : the following
will, however, make it plain that the disinfeetant had not killed the bgf

Floors Midway. 3B

"

. Agm‘ ttlbes e : e wew 7 : =k ,
.+ Microseopic appearance... i85

Cult File




; In the above table the “+” sign means that the “reaction
- the plague microbe was obtained, the “ ? * means that the ops
or doubtful.

characteristic of
arance was faint

: The tube hung up in the open room gave the chay
~ examined in the same manner as the above,

el

a.cte:nstic reactions when

v The tubes inoculajed from the cloths, both, in the fumigated :

* gontrol rooms, remained sterile for the most part, or at most i‘nb:tx f? ‘ax}d in the
showed the presence of foreign organisms, and no plague colonjes €W Instances

. » g 38,

B Asit is not bolioved that the mero hanging up of 4 cloth infected
- plague microbes for a few hours in the air would serve to vordor it with
- maust in this case have been something wrong with the teeh;u' o _1:1_' _}m‘ﬂe, there
* but as the tubes gave no uncertain sound, it was not thought 3 e ”‘ the method ;
- the experiment, as time was limited. St nocessary to repeat

e .Report of experiments carried out to ascertain the effi :
f : ¥ sid 3 cacy or L.
: gapor of Carbolic Acid as a disinfectant, as genez'atﬁe'd b y{lze)p‘cfz@’g{uwe of the
of Messrs. Scott. . . - Upparatus

The experiment was carried out ’Ii a similar room and at the

__ the sulphur dioxide series. same time ae

: The apparatus consists of an iron bottle which is heated ped-

‘the centre of the room and filled with pure carbolic acid, A:egn}(:gthPlﬁceq in
tating fumes avise, which appear to be deadly to inseets, as on ona Gnse‘ Lrri-
s several dead cockroaches were found on the floor when the room was dpe;(;(éaslon

The following table gives the result :—

Floor, Midway. Roof
Agar tubes ... 2 + 2%
Microseopic appearance ... T s + :-_
Broth cultures (stalactites) AT + .

It will, therefore, be seen that here also the method of disinfecti ‘em
‘did not kill the plague microbe, and cannot in consequence be re o0 Sitploy
“employment during an epidemie. , 2 U MRCRR, ag8
W. B. BANNERMAN, M.D,

Surgeon-Major, I M. §,
Bombay, Ist September 1897.

- Note summarising certain experiments with Sulphur Diozide on the Bomili
: of Bubonic ldla‘(]u,elf on the Baeillys
e continnation of the experiments* on the efficacy or otherwise of
. dioxide as a disinfectant in plague-infected houses, cultures of {he b
. plague, which had been isoluted from the body of a native dead of a

- Bombay, were submitted to the action of the gas. The bacillug cultu

the experiments were examined mictoscopically by means of sube
~ found fo yield typical pure growths on various suitable media,

sulphur
cillus of
‘plague in
res used in
iltures and

'~ The experiments to which this statement relates were commene

9th, under the ordinary conditions of house disinfection, in a ro(:)r:;e(}l:flt I:Ia.rch

in which a plague patient had died. The capacity of this room wag i\o 0 ofle

feet, the measurements being, 18 feet X 8 feot x 8 feet, for length ;152 cubie
2

eadth, respectively. The construction of the room allowed of it pes
‘lysealed to light aﬂd air during the time of disinfection, its:"mg hempe-

==

Rep "gﬁiﬁ‘ﬁeri‘ments pids supra, carried out'to ascertain the efficac TR s
E =t 1400, ) \ ACY Gr b :

g prepared in a liquid form by Messrs. A. Boake, Roberts & Co., sa_:g:)?;lieoggszl phur
disinfec " &-i&i‘oﬁnmin Whlleh 'inchﬁqus disqug. hasiocenrred, By S'&?Oon-ifajor 0“; ?gx;

LY iU e i
. 1

e - BAOK PAPHRS.

mple of the

o . rd 5 F 3 " A
reaction on testing. The moisture in the ats

al ir zave a neutral sting ‘ |

;0;;;;;?;‘3 ii:asosliglltly inereased hy the sprinkling of water on the floor—a

procedure tlf

sulphur dioxide. b (5 R o
AP 4. at 11 aat., a cylinder containing sulphur dioxide under

Uz: }‘ltm(ll :ns(g‘:“: the above room when t}le temperature qf the room was

Sicfsr:xum;l_‘l‘]g“ foll)ldijins,' details relate to the effect of the gas on cultures of the

plague mierobe exposed to its action during twenty-four hours. ,
o

at would materially inerease the potency of a disinfectant such as

s ase that 4
1of ﬁ:;ol?g i é’iﬁi a faint smell of sulphurous acid : also that strips of |
en : ; .
i aner moistened in W p
Egscé:g:?tso 1I;)he treatment were completely reddened.. i
ttine fresh air and light info the room, large numbers of live bugs
% adilljfl1 1mo’ci%n on the walls. Several small lizards were found dead on the
were seen | %
g gor the action of sulphur diozid
o : with reference to the actvon of 3uipaur doxide (
Ezper iments mcuz:; ;:'()wf ,’;{ of the plague Saketing
Siksad i Experimeut on theaction of sulphur dioxide on broth cultures of
Dere. A Gl

ﬁggtli)rlxggtl;gs li)ﬁclent.;th and from 1—? mm. in diameter, The ends _of“

these tubes were opened in the experimental room and
9 of them (from 931 inches long) exposed on the floor level.

from 2—% A

g ” Efrom 9.4 inches long) exposed under the ceiling.
3

Subsequent

tubes had the

o b —xperim .
Series b,—EXp ing on agar in test tubes.

plague bacill‘us grow : |
in test tubes With the Pluvs lje.movl» yvere expose 348

01913;6«?1; ;ll}e floor level and under the ceiling during the 21 hours
d?lt)hl: GXI;erimentv As in Series a, subsequent examination by subeul-
of 3

tures showed that the microbes had not been killed by the disinfectant,

bacilli been killed by the disinfectant.

A an O —HEX sriment on the action of sulphur dioxide on growths of the
ber‘z é‘;‘)slaé'ue bacillus on agar plates.

ivations of
exl?;;leﬁ‘fgﬁ at the floor level (one face downwards, the other face -

upwards , d Bt o dowE
' ther face upwards), and two immediately under the ceilin
‘;?1;?18:{:289 1(:de1“15)- When removed at the end of 24 hours’ ex'posnrég, :
ghe acar culture media had become opalescent in appearance.
Attem;ts to make su‘t?cultures from the colonies on the plates gave
negative results, showing the bacilli were dead. Control experiments
on plates not exposed to the action of the disinfectant yielded healthy

ili Iture. -
bacilli on suben

. Txperiment on the action of sulphur dioxide on living cultures
'Sem‘?;fci.he p{g’gue bacillus in broth appréaching desiccation. ok L

., Series ¢, the specimens were in duplicate and exposed (
up:;:l‘]é;) at the ’thl'ee leVBlS——.-ﬂoor, sconce at nddheight’ and eei .

Attempts to obtain subcultures at the end of 24 hours’ expo
. aveAnegative results, but a control experiment on specimens ke
%nder favourable conditions yielded active growths. "

- iments in Series ¢ and & demonstrate the efficacy o
' tﬁtﬁres of the plagu
to the ) of th

0 ﬂ?ea !

examination by subeultare showed that in none of thg.;},j:‘«_;‘.a

the atmosphere of the room when.opened at ﬂ;e;

ater and scattered about the room at the com-

illus exposed in capillary glass tubes of from 5—10

inches long) exposed in sconces at midheight: —

T
s

"

ent on the action of sulphur-dioxide on cultures of the :

the plagué bacillus on agar plates were {freely

), two in seonces between the floor and ceiling (one face down-
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i tor in aidi R .
An important factor in aiding ‘the germicidal action of sulphur dioxide is
the presenco of moisture, and the moisture that exists in association with bacilli
living on artificial culture media must have materially assisted the results
obtained in the experiments ¢ and d.
In order to test further the potency or otherwise of sulphur dioxide as a
LIl A s YA 7 AT o) _“ P - b e % . < ., S ¢
disinfectant under cit C\l")St(lnbLb‘ where the }?aclllua of plague is not directly
eXposed {0 its action, and \Vi}e}'e sonie power of penetration is necessary, a number
‘of experiments are being ca.rx'xed out under. similar conditions of cubie space
temperature and moisture of theatmosphere as the above. In these eX[Jel’imentg,
cultures of the plague bacillus are ]’)'r‘oiectcd by various thicknesses of Vi
earth, sterile cotton-wool and rags. - The results are still under investigation.

ERNEST L. MARSH, M.B,, D.P.
Laboratory, Nesbit Lone, ; H. (Oxon.)

Bombay, March 31st, 1895.

Report on the efficiency of vaporised Carbolic Aeid as a disinfectant

with special reference lo the Baeillus of Bubonie I’Iague.l

The present report has to do with experiments made with ao apparatas for
vaporising large guzmtilt.les of carbolic acid, and is a record of certain }JeSts'
applied to carbolic acgd. vaporised by this method to prove its efficienc
otherwise as a house disinfectant in case of plague, The apparatus used iny tﬁr
experiments is known as “ Scott’s Patent Disinfector,” and consists of (1 ?
stout cast-iron vessel—the ° disinfector’ proper—capable of holding about héx);lf‘l
. a-pint of liquid and (2) an iron stand on which the above apparatus rests wl y
" in use. The ¢ disinfector ’ ig shaped somewhat like a ghort stoutbotgle tIl ]e?
4 of which is large and expanded funnel-wise, and the interior of which ermouttl
- incomplete partitions of iron running from the walls towards the cenfrf sm}rs
' facilitate the carrying of the ° disinfector,” an iron rod is supplied which i .
" into the shoulder of -the vessel, In the table of instructions issuedc w;t:/lﬁ;:

apparatus, the directions for disinfecting a room are as follows :—

(1) That all windows, chimneys and apertures in t ,
) preparatory to disinfection. p' n the room be sealed up
9) That the stand be placed on R ;

(2) ro?)m. e 8 | p any. tray, tile or brick on the floor of the
(3) That the ¢ disinfector* be heated in a fire until it is red-hét

(4) That the ¢ disinfector *be placed on the stand in the centre of §
and & little pure clear carbolic acid from any St]‘ooptf-]tl :ezzetihe room
at intervals into the vessel until about half-a-pint of H qcp(lmlred
been vaporised and the room is filled with dense fumes of‘ -l(. e
vapour. : : carbolie
5) That the room 'under treatment be k ;

(5) b : ! ept (%108&&} for at 'least twelve
The above instructions were carefully ohserved in the f -

¢ LM el ; g :
which were carried out on May 14th, 1898, in the same rodﬁlo(\gsgu‘peumcgts
8/x 8/, or 1,162 cubic feet capacity) as that used in the expéﬂmm; fgul\,];,](%, j([: r:

plague.

thehab iron it boiled and ful}led with such great violence that the face and hands

g the carbolic acid lengthy and somewhat risky, When' the-last

by the closure and seali ‘

: the test were complete

R,

2 of the carbolic fumes for twenty-four Lhours.
T tomperature of the room wvhen first saled up was 86° F. and was the
“same when opened :

“of carbolic vapor can be detected by it.

 ressed sulphur dioxide, = ‘'he moreimportant' of thewbservati , :
with the action of the diﬂsinfectm g fumes on cultures of ﬂ:: \l? :;3?:5 ‘ﬁvi‘:}‘;m‘}z
i : mo: -

¥t - The patent ¢ disinfector * having been heated to s dull 83} oo
. upon its iron stand in the céntre of the experimental room, Ha.}]f‘f;"f' ‘%‘:‘lts‘ (ﬁl‘f“’_?d

- liquid earbolic agxﬂ was then grs_tdually poured into the hot vessel ?t e %‘:1’]'9 g
© possible to pour in small quantities at one time. Immediately the.liql'li& tou‘elieg’ i

rator were aplfaShed with the disinfectant. This rendered the b

jolic 'aoi’(i‘ had been POlil'egl into the apparatus, the further require-

The tests arranged: in the room were allowed to remain under the iniiueilcvér,L

in the interval there had been a rise and fall of 3°F. = =

. A faint smell of carbolic acid remained in the room at the conclusion 6f the :
experiment. The floor and walls of the apartment presented numerous dead
mosquitoes, bugs and cockroaches. Two small lizards were also found dead.

" The only living insect discovered in the room was found in a hole in the wall the

entrance to which had been covered with paper.

The first experiments to be recorded demonstrate the powers of penetratimf.‘ ‘
and diffusion possessed by earbolic fumes without any reference to their germi-
cidal action. With sulphur dioxide, blue litmus was used to indicate its presehcé
in an active form : with carbolic fumes, advantage has been taken of the pre-
cipitation of tribromphenol, which occurs in bromine water when the vapor of
carbolic acid acts upon it, This is so delicate a test that even the faintest trace

1
A

Byperiments to show the powers of diffusion and penetration possessed.
by volatilised carbolic acid. %

Ezperiment 1.—8ix shallow watch glasses containing bromine water were

distributed in different parts of the room— _
a. Two on the floor. All  showed complete preei-
5. Two in sconces in the wall. pitation  of  tribroms=
¢. Two on a shelf close to ceiling. phenol. A
Bxperiment 2.—Four test-tubes (15 em.X1:5 cm.) containing bromine
water to a height, of 4 em. were suspended with open mouths at differ-
ent levels in the room— e
a. One at ceiling level.—Showed a thin film of trz'brompheudl ’
A on the surface. TEpE

a
. One at midheight.———Showecl a film as in o, gl
¢. Two at floor level.—Showed films of less depth than tfa,e_jvﬁ‘:
above. ‘ e

Txperiment 8. —Three test-tubes (15 em.x 25 cm.) containing bromime e

P ] i \ 5l D - q

water and having their mouths securely closed by dry Swedish filter
paper were stood upright at floor level— :

4. With mouth closed by one layer of paper.—Slight film of PP s ;
: bromphenol. 47

b, With mouth closed by two layers of paper.— Do do.

“¢. 'With mouth closed by three layers of paper.—Pery slight filim
. of tribromphenol.

An experiment to discover whether a moistened medium, such as wet filter
aper, will transmit carbolic fumes with greater readiness than dry filter paper -
had been undertaken in the laboratory Dbeforehand, under the following cons
ditions :—Two small beakers of equal dimensions and containing bromine wa
£o tho same height were closed by single sheets of Swedish filter paper tied over -
their mouths. The paper covering 0ne was moistened. The two beakers were
then placed under a bell-jar together with a hot iron vessel containing carh
" acid. 'The bromine water in the beaker closed by dry filter paper was ra
precipitated, that in the beaker closed by moist paper much less rapidly. .
Ewperiment 4.—Three test-tubes (15 cm.x 175 om.) containing hro
water and having dry loin cloth material stretched across
fices were stood upright at floor level— T

(¢) With mouth closed by one layer
_ of loin cloth. . _
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An important factor in aiding the germicidal action of sulphur dioxide is 5
the presence of moisture, and the moisture that exists in association with bacilli i i :

e , YA 1 e alear sdia must have aterall (e 3 UMY R ! * .

living on artificial 0‘_11‘1\1_19_ mtdl’{ lmtht have materially assisted the results L ~ The tests arranged-in the room were allowed to remain under the
obtained in the experiments ¢ and d. : ~of the carbolic fumes for twenty-four bours, A

In order to tegt fm*th_er t‘he potency or ot‘,her\\ri&e of sulphur dioxide as'a ; » ~ The temperature of the room when first séaled up was 86° I, and was the
disinfectant under circumstances where the bacillus of p}ugue 18 not directly ; S game when opened : in the interval there had been a rise and fall of 3°F.

exposed to its action, and where sonfe power of penetration is uecessary, a number A faint smell of carbolic acid remained in the room at the conclusion éf t’h. '
: ‘the

sing carried out under similar Tl S Al R o pey

nts ar; ;)i(;ltt&e 5 theutmowlhz:el\ a:?x‘éd‘ibgggdml(::‘ghf:e o:mc.slmee, | "  experiment. The floor and walls of the apartment presented numerous dead

: = Ry - e experimen 75 P ; 2 Aies” amadlodi . oy

acrue bacillus are protected by vavious thickness periments, mosquitoes, bugs and cockroaches. Two small lizards were also found dead.

“wool and rags. - The results iy n hicknesses. of sterile The only living inscct discovered in the room was found in
P i o » results are still under investigation. entrance to which had been covered with paper.

ERNEST L. MARSH, M.B,, D.P.H. (Oxon) The first experiments to be recorded demonstrate the powers of penetration
and diffusion possessed by earbolic fumes without any reference to their germi- f

of experime
temperature and
cultures of the pl
earth, sterile cotton-

=

Laboratory, Nesbit Lane, S D
Bombay, March 31st, 1898. . o B cidal action. ith sulphur dioxide, blue litmus was used to indicate its presence
] it in an active form : with carbolic fumes, advantage has been taken of the pre-

¢ R ¥ - _ , ot B cipitation of tribromphenol, which oceurs in bromine water when the vapor of
Report on the e__[ﬁc«wncy of vaporised Carbolic Aeid as a disinfectant 1 1o , ' carbolic acid acts upon it, This is so delicate a test that even the faintest trace
with special reference lo the Bacillus of Buboniec Pla ' e of earbolie vapor can be detected by it.

P ¢ Plague. o . p v

Flaperiments to show the powers of diffusion and penetration possessed - J A

The present report has to do with experiments made with aa apparatas for
by volatilised carbolic acid.

vaporising large quantities of carbolic acid, and is a record of certain tests '

'a.pplied to carbolic acid vaporised by this method to prove its elficiency or IV
Brperiment 1.—8ix shallow watch glasses containing bromine water were

otherwise as a house disinfectant in cage of plagne, The apparatus used in the . B :
& . X, 6L L) ; . i ] 3 & o ot P s
experiments 18 knovlrn a;s ) b.cqttf 8 Pa’tent Disinfector,” aud consists of (1) a i distributed in different parts of the room— ;
gtout cast-1ron vesse —the disinfector’ proper—capable of holding about half- b j 2 e
~ a-pint of liquid and (2) an iron stand on which the above appa atus rests wh . — a. :lwo on the floor. Al 5'7{0”""1 complete preei-
.~ inuse. The disinfector ” is shaped somewhatlike a short stout bottle tile m?etr}; e { e ; 5. 'Two in sconces in the wall. pitation  of  tribrom=
. of whioh s Jarge an a expan 464 fugnel-wise, b kg g presel:] ¢ T | § ¢. 'Two on a shelf close to ceiling. plgenol 3
incomplete partitions of iron Tuaning fro’m the walls towards the centre. To B | g Eaxperiment 2—Four test-tubes (15 em.X 15 cm.) containing bromine
- facilitate the carrying of the ¢disinfector,” an iron rod is supplied which Serews 3o e : g water to a height,of 4 em. were suspended with open mouths at differ-
~ into the shoulder of tbef Ves?G_l-f In the table of instructions issued with th;z I ' b . et levels i the rojms
~ apparatus, the d”e‘ftwns o d}sm ecting a room are as follows :— e T 4. One at ceiling level.—Skowed a thin film of tribromphenol
(1) That all Wmdoxxg? .clélmtl_mys and apertures in the room be sealed: up e : ShE S on the surface.
to disinfection, migs e : . . 2 :
9 ']?}:efax:o;and be vlaced on any tr o . g S ,‘ : 5. One at midheight.—Showed a filin as 1n a. el 3
(2) ro?)m p any tray, tile or brick on the floor of the = = Be - ¢. Two at floor level.—Showed films of less depth than the
. oL - : L RRL: above, - "
(3) That the * disinfector’ be heated in a fire until it is red- ’ ’ 3 & 1% 6 i ‘ :
3 ) until it is red-hot, e gl yk Twperiment 3,—Three test-tubes (15 cm.x 25 cm.) containing bromine -
” 1 T water and having their mouths securely closed by dry Swedish filter 33

3 Ve 3
(4) That the ¢ disinfector’ be placed on the stand in the centr ¢
and a little pure clear carbolic acid from any St!’(fo(;;.r:-]tl gccsxzetlhe roou&
at intervals into the Yessel until about half-a-pint of carbolic acl;?gu{e
been vaporised and the room is filled with deuse fumes g C‘u'l)oll?z

paper were stood upright at floor level—

4. With mouth closed by one layer of paper.—Slight film of trés
- bromphenol. 3

b, With mouth closed by two layers of paper.— Do, do.

vapour. :

(5) That the room 'under treatment be kept closed § ; e E. e ' :
v BoanER ; 3 e ey el i ] ¥ ! - . With mouth closed by three layers of paper.— Very slight film it
' of tribromphenel,

¢ whether a moistened medium, such as wef filter

with greater

tory beforehand, & ; _
dimensions and containing bromine water

sheets of Swedish filter paper tied over
The two beakers were

The above instructions were cavefully ohserved in ¢ EAg .
_which were carried out ov May 14th, 139};3, 5 thee S;;éhrigglo(‘;ﬂg.ex.penmm‘\ts
& x 8, or 1,162 cubic feet c-z?pacﬂ:y) as that used in the experimee:k“‘"uxmg 18 %
pressed sulphur dioxide, « ‘The more important of the wbservation SSP_O“ com-
with the action of the disinfecting fumes on cultures of the balciﬂ:s g‘fvi\tgbgiz

An experiment to discove
paper, will transmit carbolic fumes
had been undertaken in the labora
ditions :—Two small beakers of equal
%o tho same height were closed by single

plague. A
" 9he patent ¢ disinfector’ having been heated to a dull ve e : : ] . ering one was moistened.

e B tho aéniro of the experimaental room.  Half s of pure 17 e el et bl togetbor with  hot foa. vesx] containing el
- Tliguid carbolic acid was then gradually poured into the hiot Goktal - E’t’wns %nge e : - Hreees acid. The bromine water it the beaker closed by dry filter paper was rapidly
a .poss‘ib}e;m:p@ur. mn small qnant‘({le.s‘ Z}Lb‘one t.i.mg, !mmediately the Jiguid toucﬁeg‘ L e : jRk : pre(;ipitate 4, that in the bkl closed by moist paper much less rap'idly. e
. ghg*;'lnon;itrbolledA and fumed with such great violence thaf the face and hands 29 | : Taperiment 4 Thres test-tubes (15 em. > 175 em.) containing bromine

. o R water and having dry loin cloth material stretched across their ori-

f the operator were sphs}méd ‘yith the disinfectant. This rendered the process
o the carbolic acid 1333({33)7 and somewhat ;1:]?5, Q%;ngéﬁ Fggjﬁi SN
dinto the apparatus, she further requirs- ' b .

fices were stood upright at floor level—

ed by one layerY) Slight film of tribrom

of loin cloth. - g the surface of each :
‘ e { in ¢ being o litile

© R Bt B

“elosure and”geal
N g &

LT e
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*
Haperiment 5~—Lwo fest tubes (14
Je 0 test- 4 em, x2 em, o .
and having their mouths plugged with dry] glf:oﬁ%?ﬁéu(it};)mmme bl
g i : on-wool—
?g Closed by plug 15 em. thick .., Stight Jilm of trid 7
; % st SV rbromphenol.
=g o “'}’/ slight film of tribrom
e . phenol., - E
Daperiment 0«——A wide-mouthed ointment jar A
and having its mouth closed by one 13)’3(;1‘ cfo nialning
stretched over it was placed npon the flog gt
of tribromphenol. ; QT

1

bromine w
: ater
loin cloth material

marked precipitate

Brperiment 7.—A large beak i
/ e B er (two-litre capacity - s
E;ttyegtlill)xo(?r?xne u{tﬁer and having its mmﬁsh.ﬁl)lggon}aimmg a small quan-
2 ‘15:7 L ]own the beaker to adepth of 41 inch with dry hay—the hay
oor.—=Slight film of tribromphensl upon the sm}s““ﬂ‘as placed upon th:::
Jace,

1t will be observed that in cvery y .
of carbolic acid rendered its m'z‘se?lléi Oafvti:g: ftoreg?mg i
b%e‘tclwlf pozlet.'ating three thicknesses of unglayl;d. pa'l ?e i
Enowhxi]:};l es;lg] i Oolbzsf\ecll: (131].;(]0 {1 ol o COtton?Wl;;O};hr 1 '
water—such as ré ‘uirinw it t:een placed i hkwagiotita fr een o
e maci R 0 tmlverse the narrow lumen fﬂccess to the bromim;
' ‘su'ch’z?e' the un )1*otectad—_'1 s gty g gely feei())] il v
il elll m‘{ri dwatclh ‘glnsses, where 1o sérious § €. In thoseinstances
in those iﬁstances x;h ; t:;}m vigorus, AT BE Ge lr: iy existed it":
oS o bronﬁﬁge e et Jv,ap‘or showed its presenceyb “c]h doubteq wheéhei'
appreeiable germicid ater, a sufficient quantity of oty & 8l ‘upon ¢
ppreciable ger micidal action could have penetratedy carbolic acid to ]ﬁl e
: ve any

periments the

_ vapor

:er t1})]1"oveél itself ca[}))?!:
hicknesses of 1oin-

The following experiment illustrates the amoun

the {zme‘s -zfpon vav'yw{; guanti_ties of liquids = — of the germicidal effect of
= ;pzpe‘;z:zneﬁzt 8.——-1*’1ve. small glass beakers containi i | |
roth culture of the plague bacillus were o o8 diterent depths of

carefully screemed from dust, T gl
| e upon th g
Summary o.f the ex AL

pure
and

follows :— :
Broth culture '3 cm. d PR
i m, aeep - ... V&f‘ahtyqf &
625 o troyed, biague bacillys dvs-
” -l I= 3% B3 V. -
- : nza ity of plague bacil
» 1:25 'om. . destroyed. ceblus not
) 35 2°0 . Ch o »
Y 50 cm. . e - 5
i .

»

d in g i
had yt

2

has it will be noted that piégue bacilli were‘reco
vere v
VIng active state

~ from all the beakers except the shallowest
S astive to d west. The va
H g%?;b tti’[?)?’ig\?grﬂ}c%c;g eixx‘;:?ﬁof plague e but th;:{;no been suffies
‘ghd'i"r'n by the fa(;t- it ' '01eucy of the fumes as an west layer (ith i ALy .
or 4wo of the beak at putrefactive gorms had gained I adrial -disinfoqt e
hat o Potri lai:': n d,‘l:!‘mg the time of their exposure accless to the brotzllxnp hd
tained its gitautgasu?;g‘vthd()f the ha'y bacillus fl'ée] tm&y 318‘0 be re oot
R el e g 2ok i tho room
~ when inoculated in broth. 5 SRR L yieldbt s growﬁgmégnﬁ of the hay
; ay bacillus

~ The remaining experi
o Pk ing experiments bave g A j
- germicidal power of the fumes upon a;‘,.th;;ll m(:l;fct ?’ demonstratio i

Ways,

riment 9.~Three agar plate cultivations of t}
he

b Tn sconce at midheight ., Sterdlised by tle funues,
T o o N iniGied G

¥

wl ok
'S W Al . R e e

cultures being exposed :
&r eing exposed freely as well a8 protected in variamplag ue bacillus, these .

" freely exposed at differc s
2 i i PC' | at different levels to the carboliglélégage bacillus were
‘ SRR Sy mosphere of the

ugged test-tube cultures of plague bacill ‘grogikg

Euperiment 10.—Six unpl < : .
es 15 em.! X 1'5 cm.) suspended in

on agar (dimensions © test-tub
different situations—

«. At floor level with mouth up  ...JNot sterilised.

b. ” 2 . down ... Do.

¢. At midheight with mouth up .. De.

d. s » down ... Do.

e.. At ceiling level with mouth up ... Do

f . ) ) down ... Dao. A
7 . —An agar late cultivation of plague baelli o e

Expigvgci;tygg of sterilg abgorbent cotbon-woo{) a;d laid upozviﬁid &;Il}
Sterilised.

Feperiment 19.—A similar cultivation of ptague bacilli covered by a singl
; layer of gterile lom-clgt}l material and hang face downwardsyone : ’
above the foor,— SterilisAl. fo
‘_E;vperz'ment 13 —A similar cultivation of plague bacilli covered with dr
sterile earth to 2 depth of jth of an inch and placed upon the floor.- Not
sterilised. Ly
- Brperiment 14,—A similar cultivation of plague bacilli upon the surface
which a sterile leaf had been allowed to fall, placed upon the floor.—Part
ot covered by leaf storilised, that protected by leaf not steritised,
—A similar cultivation of plague bacilli upon the surface of
had ‘been allowed to fall, placed upon %
s unprotected portion of growth sterilised.
that the fumes do not enter an
1 test-tube in sufficient quantity to destroy the vitality
g at the bottom, whereas & plate cultivation of the bacillus
Tt is also evident that, when o plate cultivation is covere

al, the fumes can successfully penetrate this
tection of th of an inch of

Erperiment 15.—
whieh a sterilised feather
floor.— Protected as well a

From these experiments' it will be seen

ordinary unplugge

plague bacilli_lyin
as a rule, sterilised. \
b® cotton-wool or cotton materl
impediment and sterilise the growth, whereas a pro

Ary earth saves the bacillus from destruction.

(lonclusions :—
1. 'Thab the fumes
circumstances ab

5 .That although carbolie fumes under such circumstances cau penetr@ﬁé"
derable obstruction, yet they do

through const 1 s0in such small q-uantitieg'*‘
that their germicidal efficiency must be very slight. A
3. That a damp material doesnot permit the {ransmission of carbolic vapo
<o readily as a dry one does. s
4 That the vitality of the bacillus of plague is destroyed by such fume
provided that the bacilliary growth be more or fess freely exposed

to their action.
A comparison of the results given in this report with those recorded in the
report upon compressed sulphur dioxide gas will indicate the superiority of that

tion as an acrial disinfectant,

. :_prepa!'a .
ERNEST_L- MARSH, M.B, D.P.H. (Oxon.) |
WILERED WATKINS-PITCHFQRD, M.B. (Lon.),

e

d evolved by the method and under the

of earbolic aci
ove described are very destructive to insect life.
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,mpe:mdwl,zb . Th“? test-tubes (14 em, x 2 em.) containine bromi

and having their mouths plugged with dry abs OI'l;cué (;30 a romine water
on=-wool-—

aQ Closed 1 o 1°5 e
(2). Qlosed by plug 1'5 cm. thiek -2 Sl o' tribromphenol

(b) 2 25 3 ;
o FVery slight filin of tri

Brneriment G——A wide- th ' o e

ety g ied ointment jar containi :

and having i s mouth closed by one layer of d ining bromine water

atret(;hed over it was placed npon the floor.— dry loin cloth material

of tribromphenol. ‘ or.—Well wmarked ]N'C‘cipita?

e

Hzperiment 7.—~A large beaker i

/ A large beaker (bwo-litre capacity i

:ﬁi{egfli?c? l(?:tl\?n‘:ﬁtel{) alifl htving its mouth»ﬁl)lzag 0£§;:mng la 4575 Mo

oxte g doy e beaker to adepth of 41 i ViUl dry hay—the

floor.—Slight film of tribromphenol upon tz;‘i%';z:ms placed uPOD}?l?;
rface.

1t will be observed that in cvery
R b b 1 cvery oune of the f i .
! S‘ f;agbth ac;(‘lAre%]ered its presence e\rident‘.)re%(l;l:gr CXperiments the vapor
19(1\1 'p?z)et‘ (; mfgt ree thicknesses of unglazed paper }tgpor proved itself cal i
cloth material, or one inch of fairly compaet eotton 'T; three thicknesses of 1 e
in which some obstacle had been placedin the way ;‘;’%02 In each case, how oin-
its fre ase, however,

water—such as requiring it Tyt
quiring it fo traverse the narrow lumen :fa:c:sstto the bromine
est-tube
or

£ ,I:n qlc:zlr' ﬁ 1AJ;“\‘-"!W*'_}‘4F‘:1?‘ =gl

7
__Six unplugged test-tube cultures of plague bacill gl‘owmg

Tuperiment 10— ) i . )
on agar (dimensions of test-tubes 15 em.! X 1'5 cm.) suspended in

different gitnations— ,
. At floor level with mouth up  ...JNot gerilised.
down ... Do.

b » » ]
At midheight with mouth up . Dao.
down ... Do.

c.

d. ” 3

e.. At ceiling Jevel with mouth up ... Do.
down ... Dao.

f. £ b
Heperinient #1.—An agar plate cultivation of plague bacilli covered with Bea
thin layer of sterile absorbent cotton-wool and laid upon the floor.

Sterilised.
Fcperiment 12—
layer of sterl
above the floo
Erperiment 13.—A simila
psterile carth to a depth 0
sterilised.

A similar cultivation of ptague bacilli covered by a si de
lo loin-cloth material and hung face downwards one xfl%o?
. — Sterilis®l. |

¢ cultivation of plague bacilli covered With‘?'
£ Lth of an inch and placed upon the floor.—Not

similar cultivation of plague baeilli npon the surface of

 through cotton material—its effects
: s effects were comparati :
siieh as the unprotected watch glass paratively feel]e ; UE pass
action was welll marked -?nclh ~gla'&>cs’ where no sérious ime’ ({_n those instances _ Experiment 14.—A
~in thosc mstances v:'h- t¢h y }' igorous. It is to be very m Pediment existad it&: which a sterile leaf had been allowed to fall, placed upon the floor.—
3 surfac;a bf the bromizge W ie\laPOI‘ S%;) wed its presence by gg? dogbwd whether not covered by leaf sterilised, that protected by leaf not sterilised.
Cinly s ‘ater, a suffici PPt a et svati il :
. appreciable germicidal action ol hav;e];)te I(llszﬂntlby of cal'boliz acicllntl upon the Tlrperiment 15.—A similar cultivation of plague bacilli upon the surface of
The following experiment i rated. 0 have any which a sterilised feather had “been allowed to fall, placed upon he
B Kins xperiment 1}Illstx'ates the amo ] ‘ floor.— Protected a3 well as unprotected portion of grawth sterilised. .
 the fumes wpon varying quantities of liquids unt; of the germiejd s
0 it 5T : B a A - al effect of by _ From these experiments it will be seen that the fumes do not enter an
Bl g ol uitu-s\e;' sgmll glass beakers eontaining Al 5 s ordinary unplugged test-tube in sufficient quantity to destroy the vitality of
i re of the plague bacillus were ox 8 different depthg of , , lague bacilll lying ab the bottom, whereas 2 plate cultivation of the bacillus 18
carefully screemed irom dust. The st posed upon the S o i : rule steriliseda' 1t is also evident that, when a plate cultivation is cover
f‘oll‘ows — stmmary of the exberim:z(:: .and g : o G "® sotton-wool or “cotton material, the fames can successfully penetrate
otk cnttre 5 g e 5 ! 18 as : iy i e impediment and sterilise the growth, whercas a protection of jth of an inch
iR i S ESE Y o . L - o5 the bacillus from destruction. i
» 625 em troyed. f plague bacillus dos- : By sm: g
s SR Vitality . i s _ Conclugions :— : ‘ :
2 S flest;"yo y{; (I{Jlague bacillug not A : ' 1. That the fumes of carbOl@c acid evolved by the metht_ad and _under', the J,
LTI ¥ A g ' St - R circumstances ahove described are very destructive to insect life. :
T - 5 cm. : # » e i > . That although carbolic fumes under such circumstances can penctraté
- Thus it will be noted that plague bacilli were v 5 » el o through considerable obstruction, yet they do soin such small quantities
from all the beakers except the shallowest ('i‘}t:(ioaVere% 68 Bivinn ;’ i : G ri that their germicidal efficiency must be very slight. 8
e / 0 C ; i - = » - . g ] o i e g
por had 5 active state i . _ “That a damp material doesnot permit the transmission of carbolic vapor

fluid, Moreover, the inefficienc
» y of th e est 1 : R
‘ “Cighown by the fact that putrefactive ge"ﬂ?s%gﬁei A8 an adria) gfsr (ggth ineh) of <P s s i ¢ h
ortwo of the beakers during the time of thei gained aceess g thm ectant was | i Mhat the vitality of the bacillus of plague 18 destroyed by such fume
~ that a Petri plate agar growth of the hayellfae’-(lposure’ It may al: broth in one % , - provided that the bacilliary growth bemore OF less freely expose
cillus freel 0 be recorded ' At _ to their action. '
results given in this report with those recorded in the':

retained its vitality unaffected by ;
R : A y the g el ¥y ex i S 2 :
RIS A
when inoculated in broth. y yielded a growth of ha(;.f ;’};ﬂ,ﬁay prE . ﬁ}pﬁgt 111901; compressed sulphur dioxide gas will indic
a4t cillus 4 P : : i 2opial disinfectant,
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_ Further report on the aclion of compressed 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 o_f 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 baecillus,

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 exist in infected houses.

The tests about to be detailed were carried out on April 13th, in the same-
room as was used on the occasio_u of the experiments referred to in the footunote.
The dimensions of this room 1n length, breadth and height were, 18'x & x &',
vespectively, so that a capacity of 1,152 cubic feet was made available for the
trial of the disinfectant. Precautions to exclude all light and communication
with the esterior 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 containine the
gulphur dioxide under pressurc was opened at 6-20 r.y. on the 13th ofaApril
_ 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 thermometer suspended in the room during the twenty hours
" of the test registered a difference of only half-a-degree Fabrenheit between its
maximum (86°F.) and minimum (85:5° F.).

. On first entering the room after disinfection, the contained air gave a faint,
" but obyious, 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 @f

blue litmus to turn red under the influence of an acid was utilized to demon=
strate in what degree sulphur dioxide possesses powers of diffusion and pene-
tration. * In a former report, viz., that referred toin footnote (), it was stated

~ dioxide as a disinfectant, and in proof of this it was shown how pieces of blue
litmus 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 unmoistened test-paper. The result showed that
" most of the dry litmus papers had 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 SR bt s
investigated by enclosing pieces of moistened litmus paper in test-tubes, the
“mouths 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 hanging four such tubes Co.ntai.ning $H18 of ojathied Hisng

aper at different lovels in the room. Examination of the tubes at the end of
__the interval allowed for disinfection discovered each strip of litmus to be
* uniformly reddened.

oxide on moxt litmus paper to show its power of diffusion and penetration :—

that moisture was of material importance for the efficient action of sulphur-

 ascertain the efficiency ;
: feéfsnl“b";or rooms in which infections disease has pcenrred.

Jioxide on the ba.illas of bubonic plague.

& lm F e ) rl by Surgeon-Major W. B Bannerman, I. M. S., 0n_experiments cayied, out to
or otherwise of sulphur dioxide as prepared in a liquid form for use as a disin--

The following are the details of the experiments with compressed sulphur

p. Note by Ernest L. Marsh, M.B., D.P.H,, summarising certain experiments with sulphur -

»

it an efficient aérial disinfectant is evidenced

.41, Two test-tubes (1556 em.x 23 em.), each containing a st
" moistened blue litmns paper, had their mouths covered bvﬁlayer of
Qwedish filter paper and were laid hoiizontaily on a shelf xmmediat
" under the ceiling, remaining there during the tweonty hours of the tegt.~
Framination of the tubes at the end of this interval discovered egqci P‘;:;
of litmus paper to be distinetly reddened, N ik

2, Mwo test-tubes of the same description and having the same eon
tents as the above were exposed exactly as in the first experiment, excéph '
that the paper closing the mouths of the tubes was moistened.—The litnug
was vividly reddened in both tubes. Ry

3. Two test-tubes (15'5 em.x 175 em.) containing strips of moistened
litmus paper bad their mouths covered by dry eottou fabric (native } &
cloth), the one by a single layer, the other by two layers, and were
upon the floov.—Hach showed the same degree of reddening, but n both
where the litinns was in contact with the bottom of the tube it had Témdm’g;ﬁ' v

e -
unaffected, . X

moistened blue litmus paper, had their mouths closed by plugs of cottor b
wool, the one of 25 nim. and the other of 1'5 mn. in length, and were
upon the floor,— Litmus completely reddened in both tubes. '

4. Two test-tubes (14 em.x2'5 cm.), each containing a gtfip.“
BT )

G

5. Two strips of wmoistened blue litmus paper placed at the bo
of a large beaker atood on the floor and holding in its upper part dry i
to the depth of four inches.—The litmus was distinctly, but not vividl
‘ reddencd. ‘ : ‘
The above results make it evident that the gas is able o reach and re
litmus paper protected in various ways, though its power to affect the paper
varies somewhat with the different methods of such protection. The impbr}ﬁif
of noting this latter cireninstance is eonnected with the observation that an cil
germicide requires to be of a certain definite strength to destroy the vitality
given culture of the plague baeillus. This will partly account for the failure of
gas to destroy the cultures of the plague bacillus forming experiments ¢ and
the report reierred to in footnote 2. That the germicidal action of the gas mal
By the fact that plates of ste:
agar exposed in the room throughout the above experiments proved to be
fectly sterile when subsequently ircubated. ‘ el
Experiments pm‘bly supplementary to the above were undertaken witﬁ‘_

plaguc bacilli growing in broth and exposed to the action of the gasin the experi=
mental room. Five small beakers of the same diameter were filled with a brot
culture of the bacillus to heights varying from 83—50 millemetres, or from § !
oinches. These beakers were arranged ab the floor level and screened from dust.

After exposure for 20 hours in the disinfectant atmosphere it was found that

.

" fluid in all the beakers had a distinct acid reaction, the degres of acidity vary

inversely with the depth of the broth, but that the vitality of the bacillus had' * =
been destroyed only. in the cultures of a depth af twelve millimetres and under,
From the beaker containing broth of a depth of 25 nim., bacilli were recovered
on sub-culture, though this sub-culture did not appear so vigorous as that ob :
from the beaker containing 30 mm. of broth. This reduction of vitality

" of actual destruction is comparable with that observed in the action of

germicidal agents, t : : _
The remaining experiments have to do with the action of the gas

tures of the plague bacillus protected in such a way that the vapor we

had to exert some actiou of penetration before reaching the growth

oxperiments were made to conform, as far as possible, to the conditi

would exist in a room requiring treatment by disinfectants.. For
of description the experiments and their results are detailed in series as £
Series I—Experiments with compressed sulphur dioxide :
- micide alter penetration through cotton-wo
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an inch thick was placer 1
an i < was placed on the floor. —4
;/zelplay[{{‘z{e‘ bacillus were without regult })ro 7
al culture had been Iilled. In cont’rol :;gg .that Sy i
Xperiments earried

out in the laborator :
| he laboratory the bacillus was easily
culture. a4s easny recovered on sub

tlempts €0 sub-culture

Y A em A ale 4 ;
(¢) A small block of agar with plague srowth upon s «
wi apped i sterile cotton-wool and hun rp,n its surface wag
four feet from the Hoor and half-a foobgf n the room about
o -5~ r

attempls to sub-culture failed. The control :
ried out in the laboratory vielded positive 'resu?:pemmems P
R b 3 Te S.

\' v ae O y ¥ e 5
Serigs 1I.—Experiments with eompressed salphur dioxide
as

nici afte - ati s
micide after penetration through eotton fabric plague ger-

cloth). (native loin

(a) A I"utm capsule containing anagar erowth of pl
with a layer of coarse cotton m?lt-m‘ial at ‘]IJH
floor in the centre of the roomA—The pl 3
pletely ster ilised. e

gue was covered
placed upon the

(b) Agar blocks witl ni : :
h) Ag: 8 n colonies of the pls i R
three small gferile bags made zfpé;ﬁfﬁb?m]g v I’Were Placed in
; 5. TNale nateral,  These b
e bese bags

were made of one, two and three thicknesses of ¢
eariectiv 7 J b 4 . o

respectively. They were suspended about eight i
the floor,—Attempts to sub-culture failed :n ed

he materig)
I!ches ﬂbove

characteristic sub-cultures.”
(¢) Agar blocks with colonies of plagune bacilli were placed wi o
the folds of a handkerchief made of coarse cotton muteri;,?thlg
angd

exposed on a shelf six feet feom the floor.—Subsequent ez, R
N A

~ination showed the bacilli {o be dead.

Series 11I.—Experiments with compresded sulphur dioxide as a plague’

germicide after penctration through a covering of sterile carth

(a) Two P.et];n‘ _t’{nhpi:nle% containing agar growths of plague were
covered with layers of loose dry sterile earth, J,th and }th of
an inch in depth'rfz:\:pec'tively.——/l ttempts to recover the bacilli
by sub-culture failed in both. Control experiments in the
laboratory showed that plague growths can be recovered from
a similar capsule covered for twenty-four hours with Lth of

. . 19
an inch of sterile earth.

) ~E.\'perimcnt similar to («), except that the coveri E
( T xcept tha ring of earth w
moist and not dry.—The results were as wn (a). % g

. {¢) A quantity of broth in which the bacillus of pl
; : . : ac plague was i
was used to saturate sterile cotton material \\_"hich ”iwir'c;\fvtlng
wards covered with alayer of loose dry sterils carth to fll-
depth of }th of an inch, This experiment was duplicat lle
—Subsequent examination failed wn both cases to » P{Ca ed.
bacillus from the cottonmaterial. ecover the
| Serigs IV.—Experiments with compressed sulphur dioxi
5 e e ; g : phur dioxide gy
BT germicide after penetration tl L. pi S a plague
ST S SHers GG 4 HIOUETS Pleacs “of paper, fea-
g (@) Pieces of sterile filter paper lying face to IR
- saturated with a broth cuIl)turejofathe' plaguiacl?a;ir;l gy
pqsed o.n_panes‘of sterile glass in the following Situaf-s and ex-
e caling. 2) n vindow il (5) on oo Fupyaity
. £ Lower pzec(:' 1n each case 8]‘owed t a2 i_uz on
 Deensterilized. ved that in all thyes it fagd
A culture of the plague bacillus i y
Gt ey growing on a 3 v
‘sule had portions of its surface prote gar in a Petri cap-

1 1

)
T

leaf proved sterile iy eqch cage,

~ from undep the feather an

performed —

om: the wall.— 47 -

As the prima
the proprietary of the plague bacillus, tho following conclusions relate

in the presenc

Control experiments conducted 1 ch instance,
xpe ] m tlie ]‘lborato & : .
: ry yielded -

leaf and (2) a small - 3
2) a sma stelge feather.— Attempts 4o sub-cultype

% 1

The following miscellaneous tosts conclude the record of the experiments

containing a ninc days’ growth on agar of hay
the floor.—The growth was completely steriliged,
aining a growth on agar of “ Sarcina Lutes”

(o]

Growth complelely sterilized.

1. A Petri capsule
bacillus was exposed upon

9. A Petri capsule cont,

-l i
was exposed upon the floor-—

, .o handfal of dry hay placed upon the floor. An infusion
1ad S’fmzﬁ i?ég of the hay taken from the interior of the bundle after the
E;ief\"il allowed for disinfection showed characteristic cultures of the hay
bacillus. ; i
iments was to test the potency of =

obieet of the above ExXper tes ney
r{iisihlfecmnt known as. compressed sulphur dioxide as a germicide

e of cultures &
. - 2 ..o a - - t IlS

mainly fo 1ts efficiency 11 |
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3. Two tubes (14 cm. X 2 ecm.) sus-
pended at midheight and having their

mouths closed by plugs of absorbent

wool. Thus—
@. Plog of 15 cm. thickness <. Feeble reaction.

2.5 2 e NO react’i()n.

wide-mouthed shallow jar (depth about one inch) con-
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b . »

Twperiment TV.—A
taining prepared starch paper and its mou
dry loin cloth material was placed upon the floor.
Distinet reaction,

Experiment 7.—A sheet of prepar

of dry earth {th of an inch deep was exposed on the floor.

No reaction.

Laperiment V1A large beaker (two-litre capacity) containing prepared

s;-arch paper at the bottom and at the upper part a plug of hay four
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ked at the ceiling level,
£ certain of the test articles being suspended
at midheight and under the ceiling in more particular relation to the fumes
of the disinfectant as they became evolved would exp 2in the more marked.
chemical reaction noted in some of the tests exposed in these situations.

. The remaining experiments deal with the acticn of mnitric fumes upon
cultivations of the plague bacillus. . ‘
Experiments with cultures of the bacillus of plague exposed directly to the
action of the disinfectant.

Ea:periment VII.—Petri capsule agar growths of the plague bacillus were °

exposed as follows :—
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troyed, but ;
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Eaxperiment VIII. 2
exposed with open mouths in the following si
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& o L+ j ‘ - downw ards. : : 8
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FBrzperiments with cultures of the bacillus of plague protected in various wa ve
during exposure to the action of the disinfectant,

Brperiment X.—A Petri capsule agar growth of the baeillus of plague was
protected by a layer of dry loin-cloth material and hung face down at
middle height..—Bacilli not killed. ‘ A R e :

Brperiment X1.—A Petri capsule agar growth of the bacillus of plague was
protected in part by a sterile feather, and in part by a sterile leaf —

- The parts of the growth protected by the leaf and feather, and even the
wiprotected parts all relavned their vitality,

The conclusion of these experiments suggests the following remarks :—

1. That nitric fumes as evolved in these experiments possess limited
powers of diffusion and penetration. A thin layer of loose earth
appeared to offer a positive impediment to their action.

2. That, except in one instance only, the disinfectant was not suffi-
ciently powerful to destroy the vitality of eultures of the plague
baeillus exposed in the experimental room.

3. That, practically considered, the amount of nitric oxide evolved by
copper and nifric acid in the proportions employed cannot be
trusted to effect the proper disinfection of a room.

ERNEST L. MARSH, M.B., D.P.H. (Oxon.).

WILFRED WATKINS-PITCHFORD., M.B. (Lon.),
: F.R.CS8. (Eng.)
Plague Lesearch Laboratory, .
~ Bombuay, 30th Juge 1898. ‘
v No. 316 or 1898,
. Frox :
; W. M. HAFFKINE, Esquire, C.LE. ;
o
Tes SECRETARY 70 Tz SURGEON-GENERAL
with THs GOVERNMENT or BOMBAY.

Plague Besearch Laboralory, Mazagon,
it o Dombay, 30th June 1898.
SIR, A

I have the honour to forward two reports on the inyestigation carried out,

“in the Plague Research Laboratory, by Drs. E. L. Marsh and W. W. Pitchford,

- gerving under me, on the disinfecting power of —

(@) compressed sulphur dioxide,”—the present investigation forming
a conclusion to the two others, which had been carvied out in this
laboratory by Surgeon-Major W. B. Bannerman, I. M. §.% and

- Dr. E. L. Marsh,” and have heen reported already ; and of

(&) vaporised carbolic acid.” | - |

: 2. It will be seen from these reports that both, sulphur and ecarbolic

- fumes, have a considerable penetrating and disinfecting power, and should render

~ service within the limits in which they may be applied. Both appear to reach

~ and affect plague bacilli not only exposed on open surfaces, but also protected

Ty one or several thin layers of cotton material, cotton-wool, filter paper, &e.

3. The effect of sulphur dioxide appears to be sugerior to that of carbolic
umes. Thus, while a layer of a quarter of an inch of dry or moist earth is not
sufficient to protect the plague bacilli against the action of sulphur fumes,—
arbolic fumes fail to penetrate even a layer of one-sixth of an inch of earth
dry,—that is, in a condition which appears to be favourable to the penetra-

OV pE Opl Op% 00k
% The Report on Nitric Fumes, p.

24 hours, while carbolic fumes leave it alive. g

11, was forwarded on s date sabscquen fo the date of this

, 15
tion of this gas. As regards bactericidal power, alson tife sl;lé:‘ hur fumes, falkin ; “'
‘upon the surface of a sporiferous culture of Bacillus'?&b’iilz’a, Ete:ll.lﬁgl?ﬁs’ fnthm
; e % =
4. The manipulation of the cannisters contaffiine cont AL
dioxide is also easier than that of the boiling carbolic acid in s”;ﬁfﬁ?ﬁ?ﬁi}ﬂg&?
as will be seen from the remarks made in the reports. Pl 2,

_ 5. Unfortunately, the use of these cannisters makes one de | d
¢ e ton the
-existence of a special supply of them, whereas a hot, kettl ey Mg
be got easily anywhere.pp e e i

6. And, what is still more important, wearing and eclothine 1. '
metallic surfaces, as well as certain objects of furniture, will be dets L
by sulphurous than hy carbolic .f;;__meg? ik B e gitind

7. Humidity of the atmosphere is favourable to the action of o
phurous fp.mes, while it seems to impede the penetrating power of carb%lic?ﬁms;g;. =
VIn selecting t.he one or the other for use, the condition of the atmosphere in t‘]:u;' it
place, or the time of the year, should, therefore, be taken into consideration,

8. When appreciating the results of the above experiments fr v
general point of view, the following circumstances are to ILJe taken intﬁ&éﬁﬁ £

In respect of their bactericidal action, gaseous disinfectants, including sy
phur and carholic fumes, are all decidedly inforior o fluid onos,  Whicheras |
effect 131 observed ;glgel’ thel agtion of fumes, a much more certain and prompf
-one 1s always secured by a solutien-of perchloride of v, or ‘bolie acid, -
or of many other substances. Thus, : e A gF sarbolis still

(z) When, in immediste contact with a contaminated surfa :
LA ’ C conta . ce, sul-
Fhul' dioxide produces an effect in eight, or twelve, or twenty-four e]’murs,

be liquid disinfectants achieve the same elffect in one, or two or five
minutes. .

(0) Gaseous disinfectants take a considerable time to et mj ith
the air in small inferspaces and to penetrate through a la or oguexai'%hmg;
clqthmg, or bedding, while a liquid disinfectant, poureg over the s,m'ne'
object, is generally absorbed and reaches the contagion immediately,

(¢) A gaseous disinfectant is applicable only to rooms where al
openings can be closed, so to say, hermetically, and requires all the labour
necessary for closing them ; while the application of a fluid disinfectant,
when (_ione by a pump or other appropriate instrument, is a matter of:;
few minutes, can be done in rooms of any description or in any condition
and requires no preliminary preparation whatever. : :

(4) As mentioned, after these few minutes of action all infocted surfaces
reached by the liquid_ disinfectant can he pronounced ;s szifeezvﬁth ;mx‘fzchlf
greater degree of certainty, than after 24 hours’ action of disinfectine fumes ;
Whexjeas, tl}erefore, in the latter case, the inhabitants have to beb evicted,
frowdec%hmth she%er, and };e;%ttout of their dwellings for 24 hours, in th(;
ormer they may be permitted to remain there even during the fow mj
of operation, if they so wish, | S G

9. Thus, the advanéages of a gaseous disinfectant are to be sought for not [

in the divection of a'greater or more prompt effect upon the objects actually

reached by the disinfectant, but only in the direction of ite Possibly Lairy.
the contagion in places and under couditions where 2 liquid Pé’izsi};} e}; t;g%cligg

fail to do so. Taking into account the power with which a liquid can be o |
by means of a Pumjt’,,againat walls, ceilings and floors, and gbject? of'bfengig:r? i
it _is evident that it is only deep and hidden crovices that would escape contact
with the fluid ; and it is with regard to such erevices that one might expect
from disinfectant fumes the greatest amount of benefit,
10. Unfortunately, as it appears from the adjoined reports ar
revi the sulphqr_ ‘and the mrbol?g‘]fum xmlP;fraealgd
‘when the circulation of air is limited or ol
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A eir not affecting plague mx_crobes'grovn in the distant half of test-tubes of L ¥ o) , e e
ff)?'dinary gize, left wibt.h their openings unplugged, and placed in horizontal, or L ? T yords. | . Har, M“"?ﬁﬁ'} Offtcial } ;
vertical position, with the mouths upwards or downwards, on the floor, or e s, : S R T oty
midheight of walls, or on the upper parts of these, close to the ceiling. E o — : F rom
1 consider this result as depriving gaseous disipfcctaqts of almost all advan- . t e R s : ol & : ¥
\taves which can be expected from them, in comparison with fluid ones, . - ) e A Nt A A A P L)) ¢ Parsmu

11. However, the following may be said in favour of these dizinfectants:—
(@) Many of them possess a powerful deodorising effect.

(4) Whenever the conditions happen to permit of the inhabitants of
a room being, without inconvenlence, ev_lcted ff:)t' _12 or 24 hours, and the
room itself is such as can have all its openings effectively closed, it may be
useful to fill it with disinfecting fumes with the ob_.]ec't of killing the insect-
life in the air, on the walls and in the shallow interstices, as insects in
infected rooms are likely to be carriers of contagion. :

LA {
12. But the general tendency to seek protection, during epidemics, in BE - ol if A X i 2
bon-fires, famization, gaseous disinfectants, &c., is based upon & notion that s | ) 1 A 4 ,: /‘
infection exists in, and may be carried and comxgunlcated by, © vicious air”. ‘ Wi | 5 st B g
This notion is deprived of any experimental foundation whatever ; on no occasion 5 DL/"-( R B D o AW
Uil I3 k.ﬁmﬂ-—'— i
Nyt b 0

was there reason, in the least sufficient, to believe that the air was the actual
vehicle of contagion in any of the diseases which have been put into the category
of the so-called “air-born diseases” ; and all inyestigations made up to the pre-
sent go to show that air is free from pathogenic microbes,

I have the honour to be,

Nir,
* Your most obedient Servant,
5 . W. M, HAFFKINE,
5 : 5 4
. "l -
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