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OF' THE BAOILLUS TYPHOSUS AS EXORETED, 
UNDER NATURAL OONDITIONS BY THE" OHRONIO 
OARRIER." 

By MAJOR J. C. MORGAN AND CAPTAIN D. HARVEY. 
Royal Army Medical Corps. 

RESULTS of experiments have been recorded from time to time 
which woul~ tend to show that typhoid bacilli have a fairly 
prolonged existence outside of the human body, but practically 
all these experiments have been conducted with laboratory cultures 
of the bacillus. 

Occasionally it is stated that a culture recently isolated from 
a case of typhoid fever had been utilised. F~r example, in 1902, 
Firth and Horrocks1 published the results of some careful experi
ments designed to ascertain the period of life of the typhoid 
bacillus in soil and on fabrics, &c., but all these experiments, with 
one exception, were carried out with cultures of the bacillus. They 
were able to recover the bacillus from soil after two months, and 
from fabrics, such as khaki drill, serge, &c., up to eighty-seven days. 

These results have been confirmed more recently by other 
observers.2 We believe the conclusions naturally drawn from these 
experiments to be erroneous; and that the error is due to the fact 
that subcultures of the typhoid bacillus were used and not the 

42 

1 Firth and Horrocks, British Medical Journal, 1902. 
• Mair, Journal ojHygiene, January, 1908. 
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588 Research on the Viability of the Bacillus Typhosus 

bacillus as it is passed in nature in the excreta of enteric 
convalescents and the "chronic carrier." 

The report of the Enteric Fever Commissionl published in 
August of 1908 contains records of experiments carried out on 
somewhat similar lines, though differing in this respect in that 
the material used was the excreta of enteric convalescents. 

As the" Scientific Memoirs of the Government of India" in which 
these reports are published may not be readily availt1ble to readers 
of this Journal, it may be as well to quote some of these experiments. 

Experiment I.-The urine of a convalescent enteric patient, 
which gave a count 6f 60,000,000 bacilli per cc. in pure culture 
as counted on a Conradi-Drigalski plate, was placed in a urine glass 
on a bench in the laboratory at room temperature, and not exposed 
to sunlight. In seventy-two hours typhoid bacilli could no longer 
be recovered from the urine. 

Experiment II.-A small portion of specially infected £::Bces 
from a convalescent patient, which was found to contain 10,000,000 
typhoid bacilli to the gramme, was spread between pieces of blanket, 
and placed in a Petri dish on a dark shelf. By the sixth day 
typhoid bacilli could no longer be recovered from this material, 
although recovered in large numbers on the first and subsequent 
days. 

Experiment III.-Several grammes of the same sample of f::Bces 
as was used in Experiment H. were emulsified in normal saline 
solution and kept at room temperature. Typhoid bacilli were 
recovered up to the fourth day, but not later. 

Much attention has been directed to the role of the "chronic 
carrier" in the causation of enteric fever, and, as we had under 
examination here in the recently established Enteric Convalescent 
Depot several cases of this nature, it was decided to conduct a 
series of experiments to ascertain how long soil, water, and 
fabrics, polluted by specifically infected excreta, retained the con
tagium. Our experiments differed, however, from those carried' 
out by the Enteric Fever Commission, in that the material used 
by them was, with one or two exceptions, the excreta either of 
men suffering from enteric fever or only just convalescent from 
the disease, and who shortly afterwards ceased to pass the bacillus 
in their excreta. -'Vole have worked entirely with men who were 
daily passing the bacillus in their excreta, and who had suffered 
from enteric fever more than six months previously, who were 

I "ScientificlVIemoirs of the Government of India," 1908. 
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J .. O. Morgan and D. Harvey 589 

otherwise in excellent health, and who, but for the establishment 
of this depot, would have been at duty and distributing the bacillus 
freely in and around·barracks. 

Before proceeding to record these experiments it may be well 
to state that one of us (D. H.) was a member of the Enteric Fever 
Commission, and had done a year's work in the daily examination 
of Conradi-Drigalski plates prepared from the excreta of normal 
men, enteric fever cases, and convalescents. Also during the past 
eight months we have carried on the' same work in connection 
with the Enteric Convalescent Depot. It will thus be understood 
that we were possessed of the necessary expert knowledge to carry 
out this experimental research, and that the work was not taken 
up as a side issue, but was part of the daily routine. 

Gunner C. had enteric fever in March, 1901, and in October was 
still passing the bacillus in large numbers almost daily in his f!Bces. 
His blood serum gave the following agglutination reactions :-

Dilution of serum 
1 in 20 1 ill 40 1 in 100 

2.7.08 Laboratory strain + + ± 
9.9.08 His own strain .. 

14.11.08 Laboratory strain + ± ± 
14.11.08 His own strain •• + ± trace. 

Bombardier S. had enteric fever in Fyzabad in May, 1908, and 
was still passing the bacillus in pure culture daily in his urine in 
November. His blood serum gave the following agglutination 
reactions :-

Dilution of serum 
1 in 20 1 in 40 1 in 100 1 in 200 

3.9.08 Laboratory strain + + + ± 
3.9.08 His own strain .. + + + ± 

The highest count was 50,000 bacilli per cc., and as a rule 
there were from 4,000 to 8,000 per cc. in his urine. The reaction 
of his urine was acid, it contained no albumen or blood, and 
invariably appeared quite clear to the naked eye. 

It has been stated that the condition of bacilluria can be recog
nised macroscopically by the cloudiness of the urine. We have 
found by experiment that a urine which contains 20,000,000 bacilli 
per cc. will only show a faint haze, and that a sample containing 
under 10,000,000 appears perfectly clear to the naked eye. The 
work of the Enteric Fever Commission has demonstrated that 
counts higher than these are exceedingly rare, and that therefore 
any conclusions based on grounds other than direct cultural 
examinations are entirely fallacious. 

Experiment I.-A piece of ground was selected on the side of 
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590 Research on the Viability of the Bacillus Typhosus 

a path at the depot, and Bombardier S. micturated under personal 
supervision on this patch at 8 a.m .. on October 23rd, and at the 
same time passed a portion of his urine into a sterilised Erlenmeyer 
flask. The flask was brought to the laboratory and 5 cc. of the 
urine was plated out direct on to a Conradi plate. On incubation 
this plate gave a count of 4,000 typhoid colonies per cc. The piece 
of ground selected was exposed to direct sunlight for three and 
a half hours, from I p.m. to 4.30 p.m. The soil was very dry and 
consisted of small stones and shale detritus. The temperature of 
the sun's rays was as follows: 110° F. at 4 p.m. Shade tempera
ture: Dry bulb 52° F.; wet bulb 48° F.; all taken at 4 p.m. 
The minimum temperature at night was 48° F. No rain fell 
during the experiment. 

On the following morning (the 24th) Bombardier S. again 
micturated on the same spot of ground, and a sample taken at 
the same time and plated out as before gave a count of 26,00(i) 
bacilli per cc. At I p.m. the same day, i.e., six hours after pollu
tion, 2 grammes of soil were taken from the moist patch, placed 
in a sterile test-tube and washed thoroughly in 2 cc. of ordinary 
tap-water, the solid matter was allowed to sediment and the 
supernatant fluid drawn off with a pipette and plated out on two 
10-inch Petri dishes of Conradi medium. These were incubated, 
and on the following morning showed some hundreds of typhoid 
colonies. 

At I p.m. on the following day, i.e., thirty hours after pollution 
of the soil, a similar procedure was gone through, but no typhoid 
colonies were found on the plates prepared, nor subsequently. 

On one occasion, October 27th, 50 grammes of the polluted soil 
were taken, washed, and the washings filtered, brushed and plated 
out, but no typhoid colonies were found. 

TABLE 1. 
23.10.08 •. Urine passed'on to soil, 9 a.m. 
24.10.08 .. 7 a.m. 

24.10.08 Sample collected 1 p.m. 
25.10.08 . . 1 p.m. 
26.10.08 •• " .. 1 p.m. 
27.10.08 .• 50 grammes collected 1 p.m. 

Result 
B. typhQSUS present. 
No B. typhosus. 

" " 

This experiment was repeated with the following variatio~s :
Experiment II.-Bombardier S. micturated, under personal super

vision, in the dark corner of a small wooden hut with earthen floor 
at 6 a.m. on October 30th. A count of this urine showed 50,000 
typhoid bacilli in pure culture per cc. At 11.30 on the same day, 
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J. O. Morgan andD. Hm"vey 591 

i.e., five and a half hours after pollution, ,a sample of soil was 
collected, washed, sedimented, and plated out as before. After 
incubation the plates showed numerous colonies of B. typhosus. 
At 6p.m. another sample of this soil was collected and treated as 
before, but, unfortunately, only one plate was available, and as 
it was overgrown with other colonies no opinion could be given, 

The following day and on November 1st, another sample 
was collected and plated out, but no colonies of B. typhosus were 
found, nor subsequently. 

30.10.08 
30.10.08 
30.10.08 
31.10.08 
1.11.08 
2.11.08 " 

TABLE H. 

Urine passed on to soil in hut, 6 a.m. 
Sample collected 11.30 a.m. 

" 

6p.m. 
11.30 a.m. 
11.30 a.m. 
11.30 a.m. 

B. typhos1ts present. 
Plate overgrown. 
No B. typhosus. 

Experiment III. - On November 10th, 11th, and 12th, at 
6.30 a.m., Bombardier 8. micturated on the same patch of ground in 
the corner of the hut. On these occasions no count was made, so 
it was not known whether he was passing typhoid bacilli. At 
11.30 a.m. on November 12th, i.e., five hours after the last pollution 
of the soil, a sample was taken and plated out as before. The plates 
showed very numerous colonies of the B. typhosus. At 12 noon 
on November 13th, i.e., thirty hours after the pollution of the soil, 
another sample was taken, and from this one or two typhoid colonies 
were isolated. Although examined daily thereafter for some time 
no more typhoid bacilli were found. 

10.11.08 
11.11.08 .. 
12.11.08 
12.11.08 
13.11.08 
14.11.08 
15.11.08 .. 

TABLE IH. 

Urine passed on to soil in hut, 7 a.m. 
7 a.m. 

" " 
7 a.m. 

Sample collected 11.30 a.m. B. typhos~ts present. 
11.30 a.m. 

" " .. 11.30 a.m. No B. typhosus. 
11.30 a:m. 

ExpeTirnent IV.-As a check on the experiments conducted m 
'the open air, a box of garden soil was taken and 150 cc. of 
Bombardier 8.'s urine, containing 50,000 typhoid bacilli per cc., 
were poured on to the surface of this soil at 12.30 p.m. on October 
30th. The box was placed open in the laboratory exposed to 
daylight, but not to sunlight. 

At 6 p.m. on the same day a sample of this soil was collected, 
washed, sedimented, and plated out. Result, the B. typhosus 
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592 Research on the Viability of the Bacillus Typhosus 

was recovered in practically pure culture from the first plate, and 
there were over 100 colonies on the second plate. 

On October 31st, at 1 p.m., i.e., twenty-four hours after con
tamination, a sample was collected and plated out as before. 
Result, several colonies of B. typhosus were found on the second 
plate. On this occasion it was noted that the plates showed 
numerous colonies other than those of typhoid. On November 1st 
the experiment was repeated, with a negative result as regards 
the recovery of the B. typhosus. On November 2nd the experi
ment" was again repeated, but with negative results. 

In all tbese soil experiments care was taken to obtain samples 
both from the upper and lower layers of the moistened soil. As 
a matter of practical experience it was found that when a urine 
is passed on to dry soil it does not percolate to a greater depth than 
two or three inches. 

29.10.08 .. 

29.10.08 .. 
30.10.08 .. 
31.10.08 .. 

1.11.08 .. 

TABLE IV. 
150 cq. urine poured on to box of garden soil in laboratory 

at 12.30 p.m. 
Sample collected at G p.m. . . . . B. typhosus present. 

1 p.m .. . 
" " 1 p.m .. . .. No B. typhosus. 

1 p.m .. . 

Experiment v'-On one of the occasions when Bombardier S. 
had micturated on to the ground he was directed, after adjusting 
his dress, to pass his fingers over the surface of a Conradi plate, 
which was subsequently incubated. This plate on the following 
morning showed six or seven colonies of the B. typhosus. 

EXPERIMENTS CARRIED OUT TO SHOW THE VIABILITY OF THE 

B. TYPHOSUS ON COTTON FABRICS SOAKED IN THE URINE OF A 

"CHRONIC CARRIER." 

Experiment VI.-On October 24th a piece of towelling was 
soaked in the urine of Bombardier S. At the same time 0'5 cc. of 
this same urine was plated out and gave a couut of 26,000 typhoid 
baciili per cc. The piece of towelling was dried in the air and 
exposed to daylight. Three days later about a square inch of 
the towelling was moistened in tap-water and rubbed over the 
surface of a Conradi plate. This procedure was repeated on October 
29th and November 2nd, with the addition that the square inch 
of towelling used was dropped into a tube of bile medium, which 
was then placed in the incubator. On the following day plates 
were prepared from the bile medium. On none of these occasions 
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.1. O. Morgan and D. Ha1'vey 593 

was the typhoid bacillus recovered from the pieces of towelling 
used. 

Experiment VII.-The preceding experiment was repeated with 
the following variation. On October 30th a piece of towelling was 
soaked in a sample of urine which was found to contain 50,000 
typhoid bacilli per cc. This piece of towelling was cut into two 
pieces and both were placed in Petri dishes, one exposed to ordinary 
daylight and the other kept in the dark. A similar technique was 
followed as in the previous experiment, and .the results will be 
seen in the attached table. 

TABLE V. 

Date Material Medium 

30 10 08 {TOwelling ~oaked in urine ~f Bo~b: S. 
.. 1 cc. contams 50,000 typhoId bacIllI 

31 '0 08 r Dark Towel J Oonradi .. 
• .L. 1 Light Towel ( Drigalski 

21108 (Ditto (D.T.) Ditto .. 
· . 1 Ditto (L. T.) Ditto 

31108 {Ditto (D.T.) Ditto 
.. Ditto (L.T.) Ditto 

{Ditto (D.T.) Ditto 
Ditto (L.T.) Ditto .. 

5;11.08 Ditto (D.T.)' I Bile .. 
Ditto (L.T.) (Medium 

71108 {Ditto.(D.T.} 
... Ditto (L. T.) 

fOonradi 
\ Drigalski 

911 08 (Ditto (D.T.) Ditto 
· . 1 Ditto (L. T.) Ditto .. 

101108 (Ditto (D.T.) Ditto 
· . 1 Ditto (L. T.) Ditto 

14 11 08 f Ditto (D. T.) Ditto 
. . . 1 Ditto (D. T.) Bile 

161108 fDitto(D.T.) Ditto 
· . I Ditto (D.T.) Ditto 

D. T. = Towelling kept in the dark. 
L.T. = Towelling exposed to daylight. 

Result 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

It will be noted that typhoid bacilli could be recovered from 
t~e portion of towelling exposed to daylight up to and including 
the fourth day after pollution, but not later. From the portion 
which was kept in the dark they were recovered up to and includ
ing the eleventh day, but not later. 
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594 Research on the Viability of the Bacillus Typhosus 

EXPERIMENTS CARRIED OUT TO ASCERTAIN THE VIABILITY OF THE 

B. TYPHOSUS WHEN PASSED INTO WATER. 

Experiment VIII.-On October 24th 1 cc. of urine diluted with 
9 cc. of ordinary tap-water was placed in a test tube and kept at 
room temperature for one hour; 0'2 cc. of this was planted out and 
showed 520 colonies of the B. typhosus in pure culture. The test 
tube was put aside and the experiment repeated on the 27th and 
gave a negative result as regards the B. typhosus. In this experi
ment .two 10-inch plates were used, and although the colonies were 
well separated from one another on the second plate, no typhoid 
colonies could be found. 

Experiment Ix'-On November 17th, at 12 noon, 50 cc. of 
Bombardier S.'s urine were poured into two gallons of tap-water. 
The urine gave a count of 4,000 bacilli per cc. At 2 p.m. on the 
same day 1 cc. of this water was plated out, with the result that 
on the following day six colonies of the B. typhosus were found 
on this plate. 

At the same time 500 cc. of this water were placed in a tall 
glass and precipitated with alum. The precipitate was collected 
and plated out, and a portion also placed in bile medium, but in 
neither instance was the B. typhosus recovered. 

On November 18th an additional 150 cc. of urine containing 
6,000 typhoid bacilli were poured into the same water. 

On the 19th, i.e., twenty-four hours after the last pollution, 
1 cc. of the water was plated out direct, with a negative result: 
500 cc. of the water were precipitated with alum and the pre
cipitate plated out, some of it also was placed in bile medium, in 
both cases with negative results. • 

On the following day, November 20th, 50 cc. of this same water 
were placed in 160 cc. of bile medium, incubated and plated out. 
No B. typJIOSUS could be found. The plates showed a profuse 
growth of Bacillus prodigiosus. It will thus be seen that on only 
two occasions were we able to recover the B. typhosus from water 
richly infected with the urine of a chronic bacillus carrier. On 
one of these occasions numerous typhoid colonies were' found on a 
plate prepared from the water shortly aft~r pollution, and on the 
other a few colonies were found on a plate prepared two hours 
after pollution. These experiments tend to confirm the already 
accepted impression that the life of the typhoid bacillus in water 
is an exceedingly short one. 

A somewhat similar series of experiments were carried out with 
milk. 
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Experiment X.-Two flasks, each containing 50 cc. of fresh 
unboiled milk, were taken. One of these was heated to 800 C. for 
twenty minutes and then rapidly cooled. To both flasks a few 
drops of Bombardier S.'s urine were added and the flasks placed in 
the incubator. At the time this sample was taken Bombardier S. 
was on urotropine. The following day a small portion of the milk 
from each flask was plated out. The B. typhosus was recovered in 
practically pure culture from the pasteurised flask. The plates from 
the unsterilised flask showed almost a pure growth of coli colonies, 
but although these colonies were quite separate on the second and 
third plates no typhoid colonies could be found. This experimenp 

. demonstrates the well-known fact that the growth of a delicate 
organism such as the B. typhosus is favoured in a medium freed 
from antagonistic bacteria, and also is inhibited by the free growth 
of the same, and incidentally shows the danger of the subsequent 
contamination of pasteurised milk by pathogenic organisms. 

EXPERIMENTS UNDER'l'AKEN TO TES'l' THE EFFICACY OF URO

TROPINE ON A MAN WHO WAS PASSING THE TYPHOID BACILLUS 

DAILY IN HIS URINE. 

It appears to us to be a generally accepted opinion that uro
tropine has the power of preventing the growth of the typhoid 
bacillus in the urine of men convalescent from enteric fever. This 
opinion is apparently based on observations carried out on men 
who have recently passed through an attack of enteric fever. The 
work of the Enteric Fever Commission ha's established the fact, 
and this has been confirmed by the experience gained in this depot, 
that in the vast majority of cases the B. typhostts spontaneously 
disappears from the urine as convalescence is established. 

It was also noted by the same observers that the administration 
of urotropine did not prevent the reappearance of typhoid bacilluria, 
although this bacilluria subsequently spontaneously disappeared. 

It is obvious that· in many cases this spontaneous disappearance 
of the bacilluria has coincided with the administration of the drug 
to such cases, which has been assumed to be the cause of the 
result obtained. 

Experiment XI.-On November 17th Bombardier S. was found 
to be passing urine containing 4,000 typhoid bacilli per cc. 

On November 18th he was given 10 grains of urotropine three 
times a day. The urotropine was obtained from the Medical Store 
Depot, and was administered under personal supervIsIOn. The 
table attached gives the results in detail. 
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596 Research on the Viability of the Bacillus Typhosus 

18.11.08 
17.11.08 
18.11.08 
19.11.08 
20.11.08 
21.11.08 
22.11.08 
23.11.08 
24.11.08 
25.10.08 
26.11.08 
27.11.08 
28.11.08 .. 
29.11.08 
30.11.08 
1.12.08 .. 
2.12.08 .. 
3.12.08 
4.12.08 
5.12.08 

21.12.08 
22.12.08 

TABLE VI. 

Bombardier S. placed on urotropine, 10 grains, t.i.d. 
4,000 typhoid bacilli per cc. 

6,000 " " 
B. typhosus present. 

" " Urine not received. 
10,000 per cc. 
B. typhosus present. 
10,000 per-cc. 
B. typhos2iS present. 
Plate overgrown. 
8,000 per cc. 
2,000 per cc. 
B. typhosus present. 
More than 10,000 per cc. 
B. typhosus present. 

" "Urotropine stopped. 
More than 10,000 per cc. 

" 4,300 per cc. 
30,000 per cc. 

He received in all 450 grains of urotropine and it will be noted 
that the drug had not the slightest effect on the condition. The 
drug was not pushed in larger doses, as the doses given are those 
ordinarily administered, and are in excess of those recommended 
by the manufacturers; and, moreover, at least two men who 
suffered from h!Bmaturia, the result of the administration of this 
drug in smaller doses than the above, are now at the depot. 

EXPERIMEN'l'S UNDEHTAKEN TO TEST THE VIABILITY OF THE 

B. TYPHOSUS IN THE STOOLS OF A " CHHONIC CAHHIEH" UNDEH 

THE CONDI'.rIONS OBTAINING IN A "DHY-EAHTH" LATRINE. 

Expe1'iment XII.-Gunner C. was directed to pass his stool 
into a gumlah half filled with dry earth. The stool was then 
covered over with dry earth and the gumlah placed in a shed and 
covered over with a board. A portion of the f!Bcal matter was 
taken on the same day, emulsified, and plated out, and showed 
numerous colonies of the B. typhosus in almost pure culture. The 
following day a similar portion was taken, emulsified, and plated 
out, and eighty typhoid colonies were counted on this plate. The 
same procedure was carried out f~om time to time, with results that 
will be seen on reference to the attached table. 
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12.11.08 .. 
12.11.08 
13.11.08 
15.11.08 

16.11.08 .. 

17.11.08 .. 
18.11.08 
20.11.08 .. 
22.11.08 
25.11.08 
27.11.08 
29.11.08 .. 
1.12.08 
3.12.0'3 
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TABLE VII. 
Stool of Gunner C. passed into dry.earth gumlah. 
Sample plated out B. typhosus present. 

" " B. typhosus present; coli 
increasing. 

B. typhosus .present; coli 
numerous. 

B. typhosus present. 
No B. typhosus. 

from interior B. typhosus present. 

" "" . . No B. typhosus. 

"" " " Large sample from interior. . . . B. typhOS2£S present. 
.. No B. typhosus. 

" " " Nor subsequently. 

On November 17th it was noted that the fffical mass had become 
hard and dry, and a sample taken from the outer portion gave a 
negative result. The fffical mass was then broken into and a 
portion taken from the more or less moist interIor, emulsified and 
plated out, and gave a positive result, but only a few colonies could 
be found. This procedure was again repeated on the two following 
days with a similar result; but with negative results thereafter. 
The mass was then again broken up and a large portion, weighing 
approximately 6 grammes, was taken, broken up, and emulsified, 
and plated out. From this a few colonies of the B. typhosus were 
recovered. This same procedure was again repeated two days later 
with, however, a negative result, nor could any typhoid bacilli be 
isolated subsequently. 

The above experiment shows that under the conditions that 
obtain in a dry-earth closet, and in dry~earth methods of disposal 
of excreta, the B. typhosus can readily be recovered up to a week 
and can exist in the interior of a dried fffical mass up to eighteen 
days, and indicates also how easily the infection could be conveyed 
by flies from such material when left exposed in a latrine pan. 

EXPERIMENTS UNDERTAKEN· TO TEST THE VIABILITY OF THE 

B. TYPHOSUS ON WOOLLEN FABRICS SOILED WITH EXCRETA 

FROM A "CHRONIC CARRIER." 

Experiment XIII.-A portion of fffices, weighing about a 
gramme, obtained from the same patient as in the above experi
ment, was thickly smeared between two pieces of ordinary grey 
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blanket. The blanket was placed in a Petri dish and kept in a 
press exposed to daylight, but not to sunlight. Typhoid bacilli 
were recovered up to and including the fourth day, but not 
subsequently. 

TABLE VIII. 

12.11.08 .. Sample smeared on blanket. 
14.11.08 .. Sample plated out 
15.11.08 .. 
16.11.08 "" " 
16.11.08 .. Bile medium .. 
18.11.08 Sample plated out 
18.11.08 Bile medium .. 

Nor subsequently. 

.. B. typhosus present. 

. . NoB. typhosus. 

" :, 
B. typhosus present. 
NoB. typhosus. 

" 

On November 25th a fresh sample of falces from the same 
case was smeared between blanketing and the experiment repeated. 
On this occasion the B. typho8u8 was recovered at every exami-
nation up to and including the fortieth day, but not after. . 

In this experiment the sample used was a liquid stool (the result 
of a saline aperient), and portions of blanket fibre were pulled out 
from the soiled portion and used for this experiment. 

25.11.08 
26.11.08 
28.11.08 
30.11.08 

1.12.08 .. 
3.12.08 .. 
5.12.08 .. 
9.12.08 " 

12.12.08 
15.12.08 
20.12.08 .. 
24.12.08 .. 
30.12.08 .. 

3.1.09 .. 

TABLE IX. 

Sample smeared on blanket. 
Sample plated out . . B. typhOs2ts present; pure culture. 

" " No B. typhosus. 
B. typhosus present. 

But not subsequently. 
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