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SOME OBSERVATIONS ON THE BACTERIOLOGY 
OF INCINERATOR SMOKE AND ASH.1 

By CAPTAIN J, J. H. NELSON. 
Indian Medical Service. 

THE steady development of incineration in Indian cantonments 
as an economical and efficient method of night-soil disposal has, 
as might be expected, aroused a certain amount of opposition. 
Some of the objections raised have an undoubted justification, 
while others are mainly loose statements based on uncertain facts, 
and directed to arouse hostility on the plea that incineration, as 
carried out, transgresses the principles which animate scientific 
preventive medicine. Among these statements is one which has 
gained much credence and which, if true, would go very far to 
weaken the case in favour of incineration. This statement is to 
the effect that incineration is so imperfec'tly carried out that the 
smoke and ash from the incinerators contain fmcal micro-organisms, 
and that consequently the procedure is an unsafe method of night
soil disposal. To test the accuracy of this allegation, I have carried 
out certain experimental observations; their publication seems to 
me desirable. The experiments were made in Bangalore, using an 
incinerator of simple construction, which may be best described 
as a modified "Sialkot." It was made with mud walls and roof, 
surmounted by a short chimney, and provided with two layers of 
grate bars. This incinerator represented quite a crude type and 
far more primitive than most of those with which incineration is 
usually carried out. The results which I have obtained with so 
primitive a design should go far to allay fears which have been 
aroused as to the survival of fmcal and pathogenic micro-organisms 
in materials and products subjected to and derived from ordinary 
incinerators. 

(I) Experiments with Petri Dishes containing Conradi-Drigalski 
}}Iedium.-For the purpose of obtaining good results the following 
plan was decided upon. Petri dishes 4i in. in diameter, containing 
Drigalski-Conradi medium were exposed for varying intervals at 
different distances from the incinerator. The plates were exposed 
by removing their lids and allowing the smoke to blow on· to 
the surface of the medium. At the same time control plates were 
exposed, well away from the incinerator, in the station hospital 

I Received for publication October 14, 1912. 
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compound for the same length of time as the plate exposed in 
th~ incinerator smoke. In this way one was enlj>bled to judge to 
what greater extent BaciUlls coli was present in the vicinity. of 
the incinerator than in the open fields. I have tabulated. the 
results as follows:-

Control Incinerator 
No. Distance plate. plate. 
of Date from Duration of Number of Number of Comments experi- incinerator exposure colonies colonieR 

ment of B. coli of B. coli 
present present 

--. -----------------------
1 20.8.10 3 yards 5 minutes 2 

} 
1 

} 
Aug1~st 20, 1910.-Dry 

2 20.8.10 3 
" 

10 
" 

1 7 3 8 day. Moderate breeze 
3 20.8.10 3 

" 
15 

" 4 4 from the N.E. Fair 
amount of dust flying. 

4 20.8.10 10 
" 

5 
" 

1 L 1 } Control plates were 
5 20.8.10 10 

" 
10 

" 
1 5 2 5 about 400 yards from 

6 20.8.10 10 
" 

15 
" 

3 J 2 incinerator. 

7 21.8.10 20 
" 

5 
" 

0 } 2 I A2lgust 21, 191O.-Dry 
8 21.8.10 20 

" 
10 ,. 3 6 1 

f 
7 day. Less dust flying. 

9 21.8.10. 20 
" 

15 
" 

3 4 Slight breeze. Con-

I 
------- trol plates as before. 
Total, 18 Total, 20 

From this table it will be seen that three plates 3 yd. from the 
incinerator contained a total of 8 colonies of B. coli as against 
7 colonies on the three control plates exposed in the open. This 
gives only an excess of 1 colony, and considering the large amount 
of litter, &c., near the incinerator plates the excess is very little. 
At 10 yd. distance from the incinerator the three plates contained 
a total of 5 colonies as against 5 on the controls-no excess. At 
20 yd. the incinerator plates contained a total of 7 colonies as 
against 6 in the controls-an excess of 1. On the whole series of 
experiments the incinerator plates contained a total of 20 colonies 
of B. coli as against 18 on the controls-only a difference of 
2 colonies. The following reactions show tbat the B. coli of 
Escherich was present :-

~~~ISacc~~~I~lcit I~~I~~I~~ Motility ~~~~ 
+ - + - + - + - + 

(II) The second series of experiments was carried out as in I, but 
was much more interesting. The B. coli communis is so commonly 
present in dust, &c., that I determined to attempt the isolation of 
B. typhosus from the incinerator smoke. For this purpose I noted 
four typhoid patients from whose stools I had isolated B. typhosus 
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on August 22, four days previously. On August 26 the stools from 
the same patients were brought to the incinerator in closed 
receptacles, no disinfectant having been added. Four specimens 
were taken from these stools and B. typhosus was found on exami
nation to be still present. There was, therefore, no doubt that 
B. typhosus was present when these four stools were placed in the 
incinerator. The following isa tabular statement of results :-

No. Distance Time elapsed Duration of Number of 
of B. typhosus 

experi· Date from since placing exposure colonies Comments 
mont incinerator stool on fire of plate isolated 
--. -----------------

1 26.8.10 5 yards 5 minutes 5 minutes Nil 
2 26.8.10 5 

" 
10 

" 
10 

" " 
August 26, 1910.-

3 26.8.10 10 
" 

15 
" 

15 
" " 

Dry day. Slight 
4 268.10 10 

" 
20 

" 
15 

, " " 
wind from S.W. 

5 26.8.10 20 
" 

25 
" 

20 
" " I 

Control plates were set up as before, but, as was to be expected, 
no B. typhosus colonies grew on any of them. 

(HI) Experiments to isolate B. coli communis from Smoke by 
Washing the Smoke in Sterile Tap-water.-My next series of experi
ments was directed towards .an attempt to isolate the B. coli 
communis from incinerator smoke by aspirating the smoke through 
bottles containing sterile tap-water a~d thus washing it. The 
diagram below will render the description easy to follow. A glass 
funnel F was attached to bottle A by 6 ft. of rubber tubing. 
Bottle A was similarly attached to bottle Band B to C. Bottles 
A, B, and C each contained sterile tap-water, the capacity of A and 
B being 2 litres and of C 4 litres. Bottle C was for syphoning 
purposes. 
F 

it! 

The whole apparatus was sterilized and carefully carried to the 
incinerator. A piece of iron was attached to the glass funnel as a 
handle and the funnel passed inside the incinerator door. I was 
afraid the heat might melt the rubber tubing, but it did not do so. 
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A clip at D was then opened and 4 litres of water in bottle C were 
syphoned out. This took seven minutes to complete. As a vacuum 
was created in bottle C suction was exerted on B and then on A. 
Smoke was thus drawn through the funnel F into bottle A. It 
then passed through the st'erile tap water in A to B and thence 
through the sterile water in B to C, being twice washed in transit. 
Smoke could be seen in the bottles, so there was no doubt as to its 
passage through them. Of course, it does not follow that 4 litres 
of smoke passed through each bottle A and B. The amount 
passing' is not of great importance so far as the object of the 
experiment is concerned, which was to trap B. coli in the water in 
bottles A and B. When syphon age was completed bottles A and B 
were at once taken to the Brigade Laboratory and samples of 
water examined for B. coli. The results were as follows :-

Total B. coli Date colonies in I .. actose fractors of Escherich Comments 
1 C. c. on agar 

----------------------
Bottle A .. 27.S.10 5 Present in 20 c.c. Present .. None of the 5 

Bottle B .. 27.8.10 0 Not present in None found .• 
colonies on agar 
were B. coli . 

40c.c. 
I 

From this table it is seen: (1) That by washing smoke as many 
as five colonies per cubic centimetre were added to sterile tap-water 
in bottle A, but none reached bottle B. 

(2) Lactose fractors were present in 20 C.c. of bottle A water, 
but none in up to 40 C.c. of bottle B water. . 

(3) These lactose fractors were found on further examination to 
belong to the B. coli group. 

(IV) An attempt to isolate B. typhosus, using the apparatus 
as in Experiment Ill. Stools from which the B. typhosus had 
been isolated were put into the incinerator and five minutes after 
placing them there smoke was aspirated as before through bottles 
A and B. The results were as follows:-

Total 
Date colonies in Lactose fractors B. typhosus Comments 

I c.c. on agar 
-------------- -------
Bottle A ., 29.8.10 4 Present in 30 c. c. Not found .. None of the 4 

Bottle B .. 29. S. 10 0 Not present in Not found 
colonies on agar .. were B. typhosus. 

40 C.c. 
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290 The Bacteriology of Incinerator Smoke and Ash 

(V) Examination of Fresh Ash from Incinerators.-The last 
series of experiments was carried out with fresh ash from under 
the incinerator bars. The following plan was adopted. On 
August 27 five tubes of MacConkey's neutral red bile salt lactose 
broth were taken to the incinerator and each one inoculated with 
a loopful of fresh ash by thrusting a sterile platinum loop into the 
undisturbed ash. No change occurred in any of the tubes. Sub
cultures on agar and Drigalski-Conradi media gave no growth. 

On August 30 this experiment was repeated. In order to 
ensure the adhesion of ash to my platinum loop I first sterilized it, 
then wet it by thrusting it into sterile tap-water and then put it 
into undisturbed ash. Each tube was inoculated in turn in this 
way, but all five remained sterile. This pointed to the fact that so 
high a temperature had been attained during incineration that all 
organisms were killed. 

This ended my series of observations, and as a result of theni 
I made the following conclusions :-

(1) That smoke from an incinerator is not a source of danger to 
persons in its vicinity. 

(2) That a properly managed incinerator is a sure and safe 
method of rapidly disposing of night-soil. 

(3) That the ash from an incinerator is not a source of danger 
if blown about, but merely a nuisance. . 

(4) That incineration is well suited for disposing of infected 
stools and deleterious matter and when properly supervised can 
destroy all night-soil and refuse with a minimum of labour and 
maximum of safety. 

• 
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