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The accompanying table suimmarizes the prevalence of eight im-
portant communicable diseases, based on weekly telegraphic reports
from State health departments, published each week in the PUBLIC
HEALTH REPORTS under the section "Prevalence of disease." The
table gives the number of cases of these diseases for the 4-week period
ending October 8, the number reported for the corresponding period in
1937, and the median number for the years 1933-37.

DISEASES ABOVE MEDIAN PREVALENCE

Infl!uenza.-The expected seasonal rise of influenza was apparent in
all regions of the country. The number of cases (2,653) was about 35
percent above the number reported for the corresponding period in
1937, which figure also represents the median incidence for the years
1933-37. The South Atlantic and South Central areas seemed to be
mostly responsible for the excess incidence; in the South Atlantic
region the number of cases (1,219) was the highest reported in that
region in recent years. The incidence was relatively low in the North
Central and Pacific areas and about normal in the North Atlantic area.
Smallpox.-For the 4 weeks ending October 8 there were 157 cases of

smallpox reported, as compared with 232, 123, and 109 for the cor-
responding period in 1937, 1936, and 1935, respectively. While the
current incidence was only about 70 percent of the incidence in 1937,
it was still. high in relation to the 1933-37 average. Of the various
geographic areas the East North Central, East South Central, Moun-
tain, and Pacific reported more than the average number of cases,
while in the West North Central, West South Central, and South
Atlantic regions the incidence was slightly below the average. The
North Atlantic regions remained free from the disease.
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Measles.-The reported number of cases (3,033) of measles for the
current period was only slightly below that for the corresponding
period in 1937. For the country as a whole the incidence was about
30 percent in excess of the 1933-37 median incidence, and in each
geographic area except the Middle Atlantic and West South Central
the number of cases was considerably above the average incidence of
recent years.

Number of reported cases of 8 communicable diseases in the United States during
the 4-week period September 1-October 8, the number for the corresponding penod
in 1987, and the median number of cases reported for the eorresponding period
1933-371

Cu- Cur- Cur- Cur-
Division n 13 rent 1937 | rent 1937 yea rent 1 y

period me- perio me- od Me- peid me-deian l| dian dian ddian

Diphtheria Influenza 2 Measles ' Meningococcusmeningitis

United States 3,309 2, 849 3,5 2,6531,955 1,955 3,033 3,081 2,306 113 212 212

New England- 30 31 46 13 12 12 182 107 119 6 7 8
Middle Atlantic- 154 200 292 69 65 56 389 1,083 523 28 48 44
East North Central- 367 389 58 177 237 237 506 682 410 13 41 41
West North Central- 228 160 304 117 123- .148 397 189 158 10 22 17
South Atlantic- 1,262 1,064 1,064 1,219 535 716 374 249 249 27 34 30
East South Central- 616 485 709 265 163 156 121 195 104 18 25 25
West South Central 400 329 329 591 614 278 110 117 117 6 18 11
Mountain -106 98 75 136 101 65 274 319 98 4 7 6
Pacific -_ 146 93 122 76 105 123 680 140 344 1 10 9

PolIomyelitls 5carlet fever Smallpox Typhoid and para-typhoid fever

United States I 244 2,615 1,271 6 621 7,431 8,107 157 232 123 1,737 2,211 2, e4

New England -11 180 125 286 382 432 0 0 0 38 63 52
Middle Atlantic-56 458 458 851 1,125 1,276 0 0 0 207 322 322
East North CentraL- 54 750 280 2,148 2,312 2,312 25 16 16 238 341 408
West North Central- 32. 550 87 854 1,098 831 28 60 34 115 210 205
South Atlantic-32 83 83 839 849 897 1 5 2 357 359 544
East South Central- 25 57 57 558- 442 .611 9 7 2 217 233 433
West South Central- 11 233 20 341 302 212 9 21 21 341 413 413
Mountain - 9 124 53 223 425 302 38 47 17 132 180 180
Pacl -14 171 109 521 496 572 47 76 22 92 90 93

1 48 States. Nevada is excluded, and the District of Columbia is counted as a State in these reports.
244 States and New York City.
3 46 States.1Mississippi and Georgia are excluded.

DISEASES BELOW MEDIAN PREVALENCE

Poliomydliis.-The incidence of poliomyelitis (244 cases) was the
lowest recorded for this period in the 10 years for which these data are
available. As the siimmer rise of this disease usually reaches its peak
during the month of September, it is now apparently safe to say that
the year 1938 will be free from an epidemic of this disease. At this
time in 1937 an epidemic that started in the South CentraI region and
spread into the North Central and North Atlantic areas was in
progress; in 1936 a minor epidemic was confined mostly to the East
South Central area, while in 1935 Atlantic Seaboard States ex-



perienced a more serious epidemic. In 1932, the only nonepidemic
year since 1929, there were 984 cases reported for the period cor-
responding to the current one.
Meningococeus meningitis.-The number of cases of meningococcus

meningitis was also the lowest in the 10 years for which these data are
available. For the current period, 113 cases were reported, as com-
pared with 212, 237, and 240 for the corresponding, period in 1937,
1936, and 1935, respectively. As the median figure (212) for the
preceding 5 years falls in a year of rather high incidence, a comparison
with the average (148 cases) for the years 1932, 1933, and 1934
greatly emphasizes the current low incidence of this disease.

Typhoid fever.-The incidence of typhoid fever was the lowest
recorded for this period in recent years. The number of cases (1,737)
was less than 80 percent of the number reported for the corresponding
period in 1937, and only about 65 percent of the 1933-37 average
incidence. In each region except the Pacific the number of cases was
definitely below the seasonal expectancy.
Diphtheria.-The number of cases (3,309) of diphtheria was about

20 percent above that for the corresponding period in 1937 and about
50 percent above the 1936 figure, but it was low compared with the
average incidence for the years 1933-37. The North Atlantic,
North Central, and East South Central regions reported a relatively
low incidence, while in the South Atlantic, West South Central,
Mountain, and Pacific areas the incidence was slightly above the
normal expectancy. The largest number of cases was reported from
the South Atlantic, where the incidence during this period was the
highest in 5 years.

Scarlet fever.-The number of cases of scarlet fever rose from
approximately 3,300 during the 4 weeks ending September 10 to
6,621 for the 4 weeks ending October 8. The increase was about
normal, however, for this season of the year. The incidence was
about 10 percent below that of last year and 20 percent below the
1933-37 average incidence. The West South Central region reported
more cases than might normally be expected, but in all other regions
the situation was quite favorable.

MORTALITY, ALL CAUSES

The average mortality rate from all causes in large cities for the 4
weeks ending October 8, based on data received from the Bureau of the
Census, was 10.2 per 1,000 inhabitants (annual basis). The rate for
this period in 1937 was 10.4 and the average rate for the five pre-
ceding years was 9.8. While the current rate is slightly below that
for last year, it is apparently a little above normal for this season of
the year.

190 October 8,_ IM3



DISABLING SICKNESS AMONG MALE INDUSTRIAL EMPLOY-
EES- DURING THE SECOND QUARTER AND THE FIRST
HALF OF 19381

By W1IAM M. GAFAFR, Senior Staistician and ELTIABUTH 8.& Fxsasxu Junior
StSaistician, United Staes Public Health Servic

First hlJf.-AII through the first six months of 1938 a favorable
health record was indicated among industrial employees by reports
from 26 industrial sick benefit organizations covering an average of
168,233 male employees. The frequency of sickness causing disability
for more than one week was 28 percent lower in the first half of 1938
(76.8) than in the same half of 1937 (106.1) and 13 percent below the
incidence rate for the corresponding pe^riods of 1933-1937 (88.2).
The frequency of nonindustrial injuries was approximately the same
for the first six months of 1938 and the corresponding months of the
two preceding periods under comparison.
For respiratory diseases as a group, the rate for 1938 (30.7), com-

pared with the rates for 1937 (56.4) and 1933-37 (41.2), shows a
decrease of 46 percent and 25 percent, respectively. The incidence
of new cases of respiratory tuberculosis was slightly greater during
the first half of 1938 than during the corresponding months of 1937
or of 1933-37. All of the other diseases included in the respiratory
group show decreases in frequency during 1938 as compared with 1937.

Nonrespiratory diseases as a whole occurred at slightly lower rates
in the first half of 1938 than in the same balves of 1933-37. The rate
for 1938, however, was 7 percent below that for the first half of 1937.

Second quarter.-The favorable frequency rate of sickness among
male industrial employees reported for the first quarter of 1938 con-
tinued through the second quarter of 1938. A comparison of the
rates for the-two quarters reveals only tuberculosis of the respiratory
system and diseases of the stomach, except cancer, with higher rates
in 1938; the remaining causes and cause groups showing rates of like
or smaller magnitude. The rates for all sickness (64.8), respiratory
diseases (22-1), and nonrespiratory diseases (42.7) are the lowest
second-quarter rates since 1934 in which year the corresponding
rates were, respectively, 63.2, 20.9, and 42.3

1 From the Division of Industrial Hygiene, National Institute of Health, Washington, D. 0. For the
frst quarter of 1938, see Pub. Health Rep., 53: 169-1670 (September 2, 1938).
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TABLE 1.-Frequency of disabling cases of sickness and nonindustrial injutries
kasting 8 conaecutive calendar days or longer among MALE employees in various
industries, b cause; the 8ecomd quarter of 1938 compared with the second quarter
of 1937, and the first half of 1938 compared with the first halves of 1933-37, in-
clusive

Annual number of cases per 1,000 males

Cause. (Numbers in parenthesesare disease title numbersfrom Second quarter First half of-
the International List of the Causes of Death, 1929) of-

1938 1937 1938 1937 1933-37

Sickness and nonindustrial injuries2 - 75.1 88 6 87.5 116.8 98.6
Nonindustrial injuries (163-198) - -10.3 11.3 10.7 10.7 10.4
Sickne-s-s- 64 8 77.3 '76.8 10. 1 88.2

Respiratorydi seem-- -22.1 27.6 30.7 56.4 41.2
Influenza and grippe (11) - -7.2 9.3 12.1 34.1 22.4
Bronchitis, acute and chronic (106) ___-__-- 3.1 3.9 4.7 5.7 4.5
Diseas ofthe pharynx andtonsils (115a) -- 4.8 6.2 & 1 6.1 5.4
Pneumonia, all forms (107-109) - -1.9 2.7 2.5 3.5 3.0
Tubercclosis of the respiratory system (23) --1.1 .8 1.0 .8 .9
Other resplratory dseases (104, 105, 110-114)-- 4.0 4.7 5.3 6.2 5.0

Nronrespiratory diseases - 42.7 49.7 46.1 49.7 47.0
Digestive diseases -13.1 13.9 13.3 13.7 13.2

Diseases of the stomach, except cancer (117, 118)- 4.1 3.8 4.0 3.8 3.6
Diarrhea and enteritis (120)- .9 1.3 .8 1.1 1.1
Appendicitis (121) -41 4.-7 4.2 4.6 4.0
Hernla (122a)-1.8 1.8 1.8 1.7 1.6
Other digestive diseases (115b, 116, 122b-29) - 2.2 2.3 2.5 2.5 2.9

Nondigestive dse_ _- 29.6 35.8 32.8 36 0 33.8
Diseas of the heart and arteries, and nephritis (90-9,

102, 130-132) -3.5 3.7 4.1 4.3 4.1
Othergsoua seases (133-138) -2.1 2.6 2.4 2.4 2.4
Neuragla, neurltis,sciatica (87a) -1.8 2.0 2.3 2.3 2.3
Neurasthenia and the like (part of 87b) - 1.0 1.4 1.0 L 1 1.0
Other diseases of the nervous system (78-85, part of
87b) - .9 1.2 1.2 1.0 1.3

Rheumatism, acute and chronic (6, 57)- 3.9 4.6 4.2 4.5 4.9
Diseases of the organs of locomotion, except diseases
of theJoint (16b)- 2.8 & 1 2.8 2.9 2.9

Diseases oftheskin(151-153) - 7 2.9 2.8 3.0 2.5
Infectious and parasitic diseases (1-10, 12-22, 24-33,
3-4) - 2.4 3.9 2.6 3.9 3.3

Ill-definedand unknow causes (200) -1.- 3.4 2.0 & 5 2.4
Anl other diseases (45-55, 58-77, 88, 89, 100, 101, 103, 154-156a,
15, 162)---------------------------- 7.0 7.0 7.4 7.1 6.7

Average number of males covered in the record -164, 215 188,038 168,233 182,124 151,399
Number of organizations-_ 26 26 26 26

1 In 1938 and 1937 the same organizations are included; the rates for the first halves of the years 1933-37,
however, are based on records from the same 26 organizations and some additional reporting orgarnizations.

2 Exclusive of disability from the venereal diseases and a few numerically unimportant causes of disability.
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STUDIES OF SEWAGE PURIFICATION

VIII Observations on the effect of Variations In the nitia numbers of bacteria
and of the dispersion of sludge RoCs on the course of oxidadon of organic
material by bacteria in pure culture 1

By C. T. BUTTERFIELD, Principal Bacteriologist and ELsIE WATmz, Assistant
Bacteriologist, U. S. Public Health Service, Stream Pollution Investigations,
Cincinnati, Ohio

IIn earlier studies (1) of the fundamentals of the biochemical oxida-
tion process, conducted with simple reproducible media and with pure
cultures of bacteria, it was stated tentatively, among other conclu-
sions, that:

1. Under natural conditions oxidation does not occur in the absence
of living biological agents.

2. Oxidation takes place only as a result of the metabolic activity
and proliferation of living bacteria, and is proportionate, though
perhaps not directly, to the number of new cells produced.

3. The oxidation occurring during any time interval is proportional
to the amount of food or organic material utilized by the bacteria.

This is the equivalent of saying that in a given set of such oxida-
tions carried on under standardized conditions, the initial course of
the oxidation observed will be govemed by the number of effective
units of living bacterial protoplasm present at the start of each series
of observations.
Under standardized conditions (i. e., with a simple reproducible

medium, a constant temperature, an adequate supply of oxygen,
and a pure culture of bacteria) a definite, fixed amount of oxygen
is required to oxidize the food material available to the bacterial
species employed. Assuming a uniform generation time for the bac-
teria employed under the standardized conditions, it is reasonable to
believe that the time required for this species of bacteria to oxidize all

' Prepared for presentation before the joint meeting of the New England and New York Swage Works
Association at Hartford, Conn., Oct 7, 1938.
The following are the preceding papers of the series:
I. Apparatus for the determination of dissolved oxygen in sludge-sewage mixtures. By EmeryJ. Theri.

ault and Paul D. McNamee. Pub. Health Rep., S0: 480 (1935). Reprint NoQ 168. (OIginally printed
in Sewage Works 3., 6: 413 (1934).)

II. A zooglea-forming bacterium isolated from activated sludge. By C. T. Butterfield. Pub. Health
Rep., 50: 671 (1935). Reprint No. 1686.

III. The clarification of sewage-A review. By Emery 3. Theriault. Pub. Health Rep., 5O: 1581 (1935).
Reprint No. 1715. (Sewage Works 3., 7: 377 (1935).)

IV. The use of chlorine for the correction of sludge bulking in the activated sludge proess. By R. S.
Smith and W. C. Purdy. Pub. Health Rep., 51: 617 (1936) Reprint No. 1748. (Sewage Works J., 8:
223 (1936).)
V. Oxidation of sewage by activated sludge. By P D. McNamee. Pub. Health Rep., 51: 10B4 (1936).

Reprint No. 1774. (Sewage Works J., 8: 562 (193).)
VI. Biochemical oxidation by sludges developed by pure cultures of bacteria isolated from activated

sludge By C. T. Butterfield, C. C. Ruchhoft, and P D. McNamee. Pub. Health Rep., 62:387 (1937).
Reprint No. 1812. (Sewage Works 3., 9: 173 (1937).)
VII. Biochemical oxidation by activated sludge. By C C. Ruchhoft, P D. NcNamee, and C. T.

Butterfield. Pub Health Rep., 63: 1690 (1938); Sewage Works J., 10: 661 (1938).
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of the available food present (or to use up this fixed quantity of oxygen
required) would vary with the number of individual units of bacteria
present at the start of the test. That is, with large numbers of bac-
teria initially present the oxidation process should proceed much more
rapidly than with a limited ini'tial number, although the ultimate total
oxygen requirement would be presumably the same in both instances.
Under such conditions, if the time intervals between determina-

tions were too long, the results obtained would reveal the approach to
the total oxygen requirement but would not reveal in any sense the
course of oxidation followed in arriving at the observed point. Obser-
vations essential for the determination of the course of oxidation dur-
ing this critical phase of the reaction would be missed and, moreover,
due to the usual method of presenting results in the form of a cumu-
lative curve, rather than by differences, any irregularities at the begin-
ning of the curve would be concealed. Consequently any opportunity
to observe the effect of an increased initial number of bacteria, should
the condition exist, would be lost.
In the studies referred to (1) the time interval between determina-

tions was 24 hours and the time required for the satisfaction of the
total oxygen requirement varied from 24 to 72 hours. Consequently
no conclusions can be drawn regarding the course of oxidation during
the first 24-hour period. Experiments have been conducted with the
initial concentrations of bacteria intentionally varied within wide
limits by two different methods and with the time intervals between
examinations so shortened that frequent determinations were made
during the critical stage of the reaction. The procedure followed in
setting up and conducting these experiments and the results obtained
-will be presented.

I. EFFECTS OF INITIAL BACTERIAL POPULATIONS ON GROWTH RATES

AND RESULTANT OXIDATIONS

(A) Initial population varied by multiple increases in the volume of
the inoculum:
Preparation.-Five 8-liter pyrex serum bottles, designated A, B, C,

D, and E, each containing 0.09 g dextrose, 0.09 g peptone and 0.09 g
dipotassium phosphate in 6 liters of formula "C" dilution water (2)
were sterilized by autoclaving. After sterilization any loss in weight
incurred was restored by the addition of sterile distilled water. Addi-
tional materials, such as B. 0. D. bottles, pipettes, graduates, siphons,
and the like, required for the set-up, appropriately protected from sub-
sequent contamination by cotton filters, paper caps, etc., were steril-
ized in the same manner. All bottles were stored at 200 C., to check
their sterility and to standardize their temperature. The culture of
Bact. aerogenes, laboratory strain No.- 72, to be used in the test was



rejuvenated through a series of transfers and put on an agar slope
for 40 hours' incubation at 200 C. prior to the start of the test.
Procedure.-The growth from the agar slope of Bad. aerogenes was

washed off and placed in 100 ml of sterile dilution water. Tennml of
this bacterial suspension were put in bottle A and incubation at 200 C.
was continued. (This 10 ml seeding produced in the 6 liters of bottle A
a bacterial content of about 100,000 per ml.) After 40 hours storage
at 200 C. (at the end of this period the growth of Bact. aerogenes was
approaching its maximum), bottle A was removed from the incubator
and after thorough mixing of its contents 4 liters were transferred by
sterile siphon to a clean, sterile pyrex flask, marked "A ." The tem-
perature of the flask AX (and contents) was raised to boiling and then
held at 80° C. or higher for 20 minutes. It was then cooled to
18-200 C., and thoroughly agitated. This treatment was sufficient to
kill all Bact. aerogenes and to destroy any known enzyme. After
thorough mixing, additions to bottles B, C, D, and E from the contents
of the original bottle A and flask AX, were made in order as follows:
Bottle -__ ___ B C D E
Ml from A -___----_____--__--___--__--_-_-_ 1 10 100 1,000
Mlfrom AX -_------ _______--__--__----999 090 900 0

This procedure provided conditions for the organic contents of the
four bottles, B, C, D, and E, to be identical with the possible exception
of a minor variation due to the partial loss of some of the volatile con-
stituents from the portions of heated material added. Provision was
also made for decimal increases between each bottle in the content of
living units of bacterial protoplasm. That is, if bottle B had i
bacteria per ml, C would have 10, D 100, and E 1,000 per ml. The
additions from A and AX were made in order, and as soon as the
increments to one bottle had been completed its contents were thor-
oughly mixed, aerated, and transferred through a sterile- siphon to
sterile B. 0. D. bottles (300 ml ground glass stoppered, biochemical
oxygen demand bottles). This was continued until the contents of all
large bottles had been transferred to B. 0. D. bottles. As each set
was completed the time was noted and two bottles. were examined for
their bacterial and dissolved oxygen contents. The remainder of the
bottles were stored at 200 C. Thereafter at frequent intervals, as
indicated in the tables of results, bottles were removed from the
incubator and exanined.

Dissolved oxygen determinations were made by the standard
Winkler method (3). Prior to the- addition of the Winkler reagents
the contents of the B. 0. D. bottle or bottles to be tested were carefully
but thoroughly mixed, without aeration, and 1 ml was withdrawn for
bacteriological examination. Bacterial counts were made by, plating
on standard agar. To increase accuracy, dilutions were adjusted so
that it was not necessary to measure volumes of less than 1 ml, and a
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sufficient number of plates at each dilution were poured to provide for
three plites at the dilution selected for counting. The counts from
these three plates were averaged for the reported result. The dilutions
required to obtain plates with the number of colonies at the, counting
level could be judged very closely from the amount of oxygen utilized
in the bottle under test. This amount of oxygen could be determined
quickly and experience with this type of reaction permitted a close
estimate of the probable numbers of bacteria present.
1erults.-The observed oxygen requirements are presented in table

1 and are shown graphically in figure 1. The results for series B for
the period from the sixteenth to the twenty-second hour (1 a. m. to 7
a. m. when observations were not made) were calculated from a curve
based on the observed results for the series with the section of the
curve for the fifteenth to the twenty-third hour interpolated in ac-
cordance with the trends indicated for similar periods in series C, D,
and E. All other recorded results represent actual observations.

TABLE 1.-Oxygen titilized by Bact. aerogenes during growth in pure culture in
dilute medium at 20° C. when the initial bacterial content was varied. Results are
expressed in mg of 02 per liter

[Series designation and number of bacteria per ml in each series at the start]

B. 3,200 C. 32,000 D. 320,000 E. 3,200,000

(hToiumres) MgOs (hTime MgOa Tine MgO Thime Mg 02(hours) (ours) (hours) (hours) MO

2.0 0.00 0.5 0.00 0.25 0.00 0.25 0.00
4.5 .00 1.0 .00 .5 .00 .5 .00
6.0 .00 2.5 .00 10 .00 .75 .03
& 0 .00 4.0 .00 L 5 .00 1.0 .08
10.0 .10 6.0 .00 2.5 .00 15 .25
12.0 .11 8.0 .01 4.0 .00 2.0 .36
14.0 .34 10.0 .34 6.0 .18 2.5 .45
15.0 .49 11.0 .52 7.0 .54 4.0 1.49

116.0 1.90 120 .78 8.0 .93 5.0 193
18.0 1 1.95 i.0 L41 9.0 1.42 6.0 2.34
20.0 1 270 14.0 1.92 10.0 2.00 7.0 2.71

'22.0 1J3.26 23.0 3.88 11.0 2 14 100 3.50
23.0 &345 27.0 4.22 12.0 2.43 12.0 3.66
27.0 &99---I&0 2.68 14.0 3. 74

14.0 2.99 23.0 4.54
23.0 4.11

30.0 4.26 30.0 4.56 30.0 4.60 30.0 4.93
48 0 5.45 48.0 5.64 48.0 5.65 48.0 6.28
960 6.34 96.0 6.37 96.0 &650 960 6.45
m0 &650 120.0 6.68 120.0 6.80 10. 0 & 59

X Results for these periods, covering the early morning hours, were estimated from a theoretical curve
babod on trends of results in C, D, and E and made *ith the data for series B of the tenth, eleventh, twelfth,
fourteenth, fifteenth, and twenty-third, and subsequent hours employed to allocate the curve.

In figure 1 two sets of curves have been drawn. In IA all observed
points ar included in determining the shape of the curves. In lB all
points obtained prior to the twenty-third hour have been omitted in
establishing the trend of the curves. This is done to provide for a
comparison between the results obtained by the usual procedure,
when observations are not made until the end of 24 hours of storage,
and by the procedure followed here. If the curves were based on the
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results for the forty-eighth, ninety-sixth, and one hundred and
twentieth hours, which is done more frequently in routine practice,
then the curves for B, C, D, and E would be practically -identical,
while as actually observed measurable oxygen utilization occurred in
E at the end of the first hour, in D at the end of the sixth hour, in C
at about the ninth hour, and in B not until the twelfth hour. How-
ever, at the end of 30 hours from the start of the experiment, when
observed oxidation had been taking place in B, C, D, and E for 18,
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FIGU'RE 1.-Oxygen utiJization by Bwt. aerogenes at 20 C. with varying numbers of bacteria pesent at
the start, when frequent determinations are made during the first 24 hours and when no determinations
are made until the 23A hour.

21, 24, and 29 hours, respectively, the amounts of oxygen utilized in

B, C, and D represented 86, 92, and 93 percent respectively of the
amount utilized in E, while at the ninety-sixth and one hundred and
twentieth hours the results for all bottles are well within the limit of
error of such determinations, being namely 98, 99, and 101, and 99,
101, and 103 percent respectively, for these periods, of the amount of
oxygen used in E.

Thus, from the results of these tests, if the 5-day biochemical
oxygen demand were the only point of interest in the determination
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it would.. be immaterial whether the initial bacterial content was
3,000 or 3,000,000 per ml; the final. result would be the same. How-
ever, if the amount of oxidation occurring during the first few hours of
the test were desired, the initial density of the bacterial population
would be of major importance, for in E, with the highest numbers of
bacteria, at the end of 6 hours 41 percent of the 5-day oxygen require-
ment had been satisfied, in D, at the same period, with one-tenth as
many bacteria at the start, oxidation had just started (2Y2 percent of
the 5-day requirement), while in C and B a measurable loss of oxygen
was not observed until from 3 to 6 hours later.
A more detailed presentation of the influence of the initial bacterial

concentration on the course of oxidation during the early hours of
storage (first 24 hours) is made in table 2 and figure 2. The data of
table 2 were obtained by calculation from the results given in table 1,
by deducting the amount of oxygen utilized at each period of observa-
tion from the amount of each following observation and expressing this
difference in terms of hourly rates of oxidation for the interval involved.
To illustrate, in series E the difference between the oxygen require-
ments for the 2.5 and 2.0 hour periods was 0.09 mg of oxygen per liter
(0.45-0.36=0.09), and as the interval covered was 0.5 of an hour, the
indicated hourly rate was 0.18 mg of oxygen per liter (2X0.09=0.18).
Or in the same series the difference between the 4.0 hour and 2.5 hour
requirement was 1.04 (1.49- 0.45=1.04) mg of oxygen per iter and
as the period covered was 1.5 hours the hourly rate for this interval
was 0.69 (1.04 . 1.5=0.69).
TABE 2.-Hourly rates of oxygen utilization by Ract. aerogenes growing in pure

culture in dilute medium at 20 wC. when the initial bacterial content was varied.
Results expressed in mg of O2 per liter

[Series designation and number of bacteria per ml in each series at the start]

B. 3,200 C. 32,000 D. 320.000 E. 3,200,000

Time'Ti Osused ITu Time' o,ued Time'
,~~~~~~~~~~~~~~~~~~~~O use(hou(rs) -0 sdI(hours) 0usdI(bours) 0usdI(hours) osue

2.0 0.00 0.5 0.00 0.25 0.00 0.25 0.00
4.5 .00 1.0 .00 0.5 .00 .5 .00
60 .00 25 .00 1.0 .00 .75 .12
&0 .00 4.0 .00 1.5 .00 1.0 .20
10.0 .05 6.0 .00 2.5 .00 1.5 .34
12.0 .01 &0 .01 4.0 .00 2.0 .22
14.0 .12 10.0 .16 6.0 .09 2.5 .18
15.0 .15 11.0 .18 7.0 .36 4.0 .69

216.0 '.41 1t0 .26 80 .39 5.0 .44
2180 '.52 13.0 .63 9.0 .49 6.0 .41
220.0 2.38 14.0 .51 10.0 .58 7.0 .37
222.0 2.28 23.0 .22 11.0 .14 10.0 .26
23.0 .19 27.0 .08 12.0 .29 1 0 .08
27.0 .13 __________ ---------- 13.0 .25 14.0 .04

14.0 .31 23.0 .09
23.0 .12

30.0 .09 30.0 .11 30.0 .07 30.0 .06
48.0 .07 42O .06 42 0 .06 48.0 .08-
960 .02 96.0 .01 96.0 .02 .0 .00+3

3M20O .01 120.0 .01 120.0 .01 120. 0 .00+5

Rslts aroe expresed in terms of mg of Os per litw used per hour during the time period covered. The
time pd covered in eachb iotance is the interval between the hour given for result recorded and the
hour te Preednk eamnatio
'Relts for these periods based on estimated reslits; see footnote to table 1.



Consideration of the data given in table 2 and illustrated in figure
2 discloses some interesting facts which are not readily discernible from
table 1 and figure 1, where cumulative results rather than differences
are considered. It is noted that, regardless of the number of bacteria
present at the start of the test, the hourly rate of oxidation increased
to a well-defined maximum and thereafter decreased rapidly until
by the thirtieth hour a low rate prevailed in all four of the series.
Thereafter this low rate continued to decrease very gradually to the
end of the series of observations. However, when the time at which
the maximum rate occurred is considered, it is observed that the
numbers of bacteria present at the start exerted a very marked effect.
For instance, in series E (initial bacterial content 3,200,000 per ml) the
maximum rate was observed at or possibly just prior to the fourth
hour; in series D, C, and B (with initial bacterial contents of 320,000

0.4~~ ~ ~ - 35000-

02 ~ ~ ~

0 /0 ZO 30 40 50 60 70 I0 9
MMh7 AP hb4vrs

FIGURE 2.-Hourly rates of oxygen utilizaticn by Bact. acrogenes at 20° C. when the numbers of bacteria
present at the start were varied.

32,000 and 3,200 per ml, respectively) the maximum hourly rates were
observed, respectively, at the tenth, the thirteenth (or possibly between
the thirteenth and fourteenth), and the eighteenth hours of storage.
Thus it is shown that, although the initial bacterial concentration
had no effect on the final oxidation results obtained, it did have a
very marked effect on the tim;le of occurrence of the maximum rate
of oxidation and, consequently, on the amount of oxygen required
during the early hours of a test.
The results of the bacteriological examinations are presented in

table 3 and figure 3. While it would be interesting to correlate oxygen
requirements for given intervals of time with the number of bacteria
present, or rather with the number of new cells produced during the
same interval, this attempt cannot be made effectively with the
available methods of bacterial enumeration. For in bacterial growth
and multiplication the cell absorbs food material and, as it grows,
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TAIDJ 3.-sNum e of Bact. arogenee deeloping in dilute medium at 20 C. when
the initial numbers were varied within wide limits

Series deination
Storsg time in hounrs

B C D E

0.0 ------------------;. --------------------- 3,200 32,000 320,000 3,20 000
0.25 - ---- 306,000 2,340.000
0.6 ---- 300,000
1.0 -_____________________________________ --------------. ------------- 320, 000 _-_-_

1.5--- -- 200,000
2.0 - -3,000 1.840,000
2.5- 25,600 250,000 2,360,000
4.0 - 26,000 440,000 4,660,000

4 .5 ~~~~~~~~~~~~3,000
5.0--------- 6,940,000

6.0 -7,000 50,000 600.000 6,760,000
7.0- 1,360,000 9, 900,000
8.0- 20i 00 216,000 1,960,000

9.0--- 3,160,000.
10.0- 100,000 600.000 4,740.000 13,6m 000
11.0 ---------------- ____________ ___ _ 1,150,000 8,060,000-
12.0 ; - 296,000 1,860,000 7, S00, 000 132000,000
13.0 -. 3,600,00 10,000,000-
14.0-- 704,000 4e540000 12,000,000 17, 800, 000
15.0-- 1,460.000 -

23.0-_ 12,400,000 16.400,000 15.800,000 18,000, 000
27.0 -- 14,900,000 17,400,000-
30.0 - 17,100,000 16,400,000 16,800,000 21,60, 000
48.0 __- ----- 20,800,000 18,100,000 20.200,000 16,400,000
96.0-- 17.700,000 18,300, 000 15,400,000 19,600,000
120.0 -_- 18,400,000 1,600, 000 18,200,000 1 200, 000

FIGURE 3.-Numbers of Bac. acrogenes developing at 200 C. in identical media when the numbers of bac-
teds present at the start were varied.
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oxidizes part of this food and synthesizes part into increased cellular
material. When the increase in cell volume is sufficient to activate
cell division, a constriction appears about the middle of the cell and
continues to increase until division is complete. Then two cells are
present where there was only one before. Up until the time when
this cell division is completed (regardless of the absorption or oxida-
tion caused by cell growth) plate counts would indicate the presence
of only one cell. Consequently the increase in bacterial numbers as
indicated by plate counts would continuously lag-behind the time of
actual food utilization.
Thus in series D for the period from the eighth to the tenth hour,

the indicated number of new cells per ml required to utilize 1.0 mg of
oxygen per liter was 2,600,000, while for the succeeding 2-hour period
6,400,000 cells per ml apparently were required for the same utilization.

It is interesting to observe that for series C, during the period from
the twelfth to the fourteenth hour, and series E, for the period of the
second to the fourth hour (periods of activity similar to the eighth to
the tenth hour in D), the indicated number of new cells required per
ml to produce an oxygen requirement of 1.0 mg per liter was 2,350,000
and 2,500,000, respectively. This is in remarkable agreement with
the indicated number of bacteria required in series D.

Certain trends indicated by the bacterial results also may be noted.
First, a lag period was observed in all four series; in series B and C
it prevailed for about 4 hours, while in D and E its duration was
only 2 hours; thereafter active multiplication occurred in all series.
As the oxygen requirement per bacterial cell is exceedingly small

(100,000 to 500,000 cells per ml are required to produce a measurable
oxygen requirement of 0.1 mg per liter), it was to be expected that
oxygen losses would be observed first in the series containing the
largest numbers of bacteria at the start, and last in the series con-
tamimng the fewest at the start. As a matter of fact the bacteria in
B did not reach the number present at the start in C until about the
eighth hour; those in C did not match the initial concentration in D
until about the ninth hour; while the numbers in E at the start were
equalled by those in D at about the eighth hour. Stated in another
way, the bacteria in E had increased from 3,000,000 per ml to about
13,000,000 per ml in 10 hours, a four-fold increase at a level that
required 3.5 mg of oxygen per liter, while in B during the same 10-
hour interval, although a thirty-three-fold increase had occurred
(3,000 to 100,000 bacteria per ml), the bacterial population had only
just reached a concentration where measurable reductions, 0.1 mg of
oxygen per liter, might be expected. However, after 23 to 30 hours
of incubation and thereafter, the bacterial populations in all four
series were practically identical. Thus it is noted again that if the
3-, or the 5-day bacterial populations were the only points of interest
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it would be mmaterial whether the initial bacterial population was
3,000 or 3,000,000 per ml; the result would be the same. But if the
population concentration during the first few hours, or the oxygen
requirements for the same period, were the desired factors, then the
initial population would be of major importance.

(B) Initiat populdion acting on substra*e varied by the introduction
of food increment8.-Experiments in which measured increments of
food (organic material) were introduced after the resulting successive
inereases in bacterial numbers had occurred will now be considered.
In general the same preparation and methods were followed in this
series of experiments as described above. Certain deviations made in
this series from the described routine are as follows: The bacterial food
employed was composed of exactly the same constituents but their
concentrations were reduced so that each liter of standard medium
contained 0.01 gram dextrose, 0.01 gram peptone, and 0.01 gram
phosphates. This reduction in concentration from 0.015 gram to 0.01
gram per liter was made because the cumulative effects of successive
increments of food would increase the residual requirement for oxygen
with consequent dangers of depletion. For these experiments the
food was prepared in sterile concentrated solution of such a strength
that 2 ml added to 1 liter of dilution water made up a standard medium
of the given concentration. The food was prepared in this form to
provide conditions for successive additions of exactly duplicate por-
tions of food without any material alteration in the volume of the
medium.
The Bact. aerogenes culture used for this series of experiments was

laboratory strain No. 2. This strain has been in use in the laboratory
for over 15 years and while it has retained all of its original biochemical
characteristics it has changed apparently from an "S" to an "R" type.
As an "R" type it exhibits a decided tendency to form small loose
flocs or clumps which settle out (effect of removing part of bacterial
population). This phenomenon was not exhibited by this strain
originally, nor by laboratory culture No. 72 used in the preceding
experiments. This tendency to floc places this organism, as far as
clumping is concemed, in an intermediate position between laboratory
strain No. 72 and zoogleal bacteria which form rather large and tena-
cious flocs It was for this reason that culture No. 2 was used in
this series of tests.
Procedure.-In this series five pyrex carboys, designated A, B, C,

D, and E, containing identical kinds and amounts of dilution water,
were prepared and sterilized by autoclaving. Subsequent to steriliza-
tion each carboy was placed at 200 C. for storage, sterility tests, and
adjustment of temperature. The contents of each carboy were
adjusted by weight, if made necessary by evaporation losses, to their
orginal quantity by the addition of sterile distilled water. To each
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carboy were then added 2.0 ml of the concentrated medium per liter
and also exactly the same amount of the same suspension of Bact.
aerogenes. After thorough mixing and aeration, the contents of
carboy A-were immediately transferred by sterile siphon to sterile
B. 0. D. bottles. These bottles, together with carboys B, C, D, and
E, were stored at 200 C. Frequent examinations for bacterial num-
bers, dissolved oxygen content, and for hydrogen ion concentration,
were made on the contents of the bottles of series A.
At the 23-hour storage period carboys B, C, D, and E were refed

with the concentrated medium at the rate of 2.0 ml per liter. After
thorough mixing and aerating the contents of carboy B were trans-
ferred to sterile B. 0. D. bottles. Storage at 200 C. was continued
throughout. Frequent examinations, as with the A bottles, were
made of the B bottles and the examinations of bottles from the A
series were continued. (Thus the changes occurring in the A bottles
after the twenty-third hour could be used as a control, or correction,
for the changes observed in the B bottles so that the results from each
series of bottles could be attributed to the effect of the presence of
one increment of concentrated medium (i. e., concentrated medium
2 ml per liter).)
At the end of a further 23 hours of storage, namely 46 hours from

the start of the test, carboys C, D, and E were fed again with con-
centrated medium at the rate of 2.0 ml per liter, the contents were
thoroughly mixed and aerated, sterile B. 0. D. bottles were filled
from the contents of carboy C, and storage and examinations were
continued.

After 4 more hours of storage (4 hours from the time the contents
of carboy C had been put in B. 0. D. bottles, i. e., 50 hours from the
start of the test), carboys D and E were fed again at the same rate
with the concentrated medium and sterile B. 0. D. bottles were
filled from the contents of carboy D after thorough mixing. After
a further storage period of 21 hours (21 hours from the time the D
bottles were filled and 71 hours from the start- of the test) carboy E
was given its final feeding at the same rate with the concentrated
medium and its contents were transferred to sterile B. 0. D. bottles.
Storage and examinations were continued throughout as stated above.
In addition 10 or more colonies were picked from the plates made for
bacterial counts of the initial and final bottles of each series, and
identified to check on the possible presence of any contamination.
Re8ult8.-No evidence was obtained at any time indicating that

the bottles had become contaminated with other species of bacteria.
The hydrogen ion concentration of the diluted medium remained at
pH 7.1 throughout the period of examination. These data have
been omitted from the tabulations.

1922-OctobW 216 1938
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The oxygen requirements for each series of this experiment are
recorded in table 4 as observed, without correction, in terms of mili-
grams of oxygen used per liter of medium.

TABLI 4.(-Oygen utilization by Bact. aerogenes growing in dilute medium in
pure culure recorded as observed for series A, B, C, D, and E when refed with
same amount of food at the 23d, 46th, 50th, and 71st hour of storage at 20° C.

[These data are presented ag3;n in table 5, corrected for residual oxygen requirement of preceding foo0(
adwitions. Results are expressed tn mg 0 per liter]

Series A Series B Series C Series D Series E

T MgO,Tim IT'igme(ous Mg 0 TiursMI O Time'MgI
(hours) Mg (hours (ohours) Mg 02 |hors) mg 0| (hours) Mg 0

0.4 0.00 0.5 0.53 0.25 0.45 0.08 0.28 0.12 0.33
1.0 .05 1.0 .98 .5 .79 .25 .98 .25 0.96
1.5 .03 1.5 1.4" .75 1.10 .50 1.38 .5 1.56
2.0 .01 2.0 1.80 1.0 1.39 .75 1.83 .75 2.05
2.5 .03 2.5 2.25 1.5 1.97 1.0 2.33 1.0 2.44
3.0 .07 3.0 2.68 2.0 2.45 1.5 2.89 1.5 3.08
3.5 .07 3.5 2.94 2.5 2.80 2.0 3.38 2.0 3.41
4.5 .07 4.5 3.34 3.0 3.09 2.5 3.68 2.5 3.65
5.0 .13 5.0 3.49 3.5 3.27 3.0 3.86 3.0 3.97
5.5 .21 6.0 3.81 4.0 3.41 3.5 4.03 3.5 4.22
6.0 .24 7.0 4.14 5.0 3.79 4.0 4.36 4.5 4.79
6.5 .26 23.0 5.19 6.0 4.11 5.0 4.68 5.5 5.13
7.0 .38 26.0 5.27 7.0 4.36 21.0 8.08+ 7.0 5.82
9.0 1.08 31.0 5.47 9.0 4.86 --- 25.0 7.79+
10.0 1.50 48.0 5.74 25.0 5. 63-
11.0 2.19 -50.0 6.17-
12.0 2.84---
13.0 3.25 --------
13.5 3.43 ---------------------------------------
23.0 4.39 ---------------------------------------
30.0Q 4.74 -------------------- ------------------

46.0 4.82 -------- -------- -------- ----.--- --------- ---------- --- --- --------54.0 4.98 ---------------------------------------
71.0 5.16 ---------------------------------------
96.0 5.01-
120.0 5.14-

I Hours from time of each addition of food. Data in subsequent tables for series A are set back 4.5 hours
to allow for initial lag In growth.

To express the results on a comparable basis (i. e., in terms of the
oxygen utilized for one increment of food in each series) it was neces-
sary to correct the results of series B, C, D, and E for the residual
oxygen requirement in each at the time the new increment of food
had been added. Thus the B results were corrected by the amount
of oxygen used in the A series during the period of examinations of
B; the results from the C bottles were corrected by the amount of
oxygen used in the B bottles during the interval that C bottles were
being examined, and so on. In the case of the results from the series
E bottles, this correction could not be made as- the D bottles became
depleted of oxygen at the time the examination of series E bottles
was started. Consequently, the results for the E series are undoubt-
edly too high, the error probably ranging from at least 0.04 mg for
the first 0.5-hour period to at least as much as 0.5 to 0.6 mg at the 7-
to the 24-hour periods. The amount of these corrections for the inter-
mediate intervals was determined by carefully plotting the results,

94360°-38--2
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for each two series concered in 'each case, in large scale and' selecting
these corrections from the proper points on theta curves; These
corrected results are given in table 5 aiid areshown graphially in
fgure 4.

TABLE 5.-Ozygen utilization resuls of table 4 correced in the case of series B, C,
and D for the residual oxygen requirement remaining from preceding food incre-
ments

[Results are expred in mg 02 per liter and we plotted In fgr 41

SewiesA Serie B Series SeresD SerleE s

(hoTs) Mgo, (hours) Mg 0, ours) Mg 02 (hours) Mg 0(h, r) mg 02

05 0. 13 0.5 0.51 0 25 0.41 008 0.24 .12 0. 33
1.0 .21 1.0 .92 .6 .74 .25 .88 .25 .96
1. .24 1.5 1.36 .75 1.04 . 50 1.18 .5 1.56
2.0 .26 2.0 1.68 1.0 1.32 .75 1.55 .75 2.05
2.5 .38 2.5 2.10 1.5 1.89 1.0 1.96 L0 2.44
4.5 1.06 3.0 2.50 2.0 2.36 1.5 2.35 I.5 3.08
5.5 1.50 3.5 2.74 2.6 2.70 2.0 2.66 2.0 3.41
6.5 2.19 4.5 3.09 3.0 2.97 2.5 2.79 2.5 3.65
7.5 2.84 5.0 3.22 3.5 3.13 3.0 289 3.0 3.97

S6 325 &80 3.50 4.0 3.25 3.5 2.93 3.5 4.22
9.0 3.43 7.0 3.78 5.0 3.60 4.0 & 13 4.5 4.79
1.5 4.39 23.0 4.76 &0 3.89 5.0 &322 .5. 5.13
25.5 4.74 26.0 4.77 7.0 4.11 21.0 4.08 7.0 5.82
41.5 4.82 31.0 4.89 9.0 4.56 --- 25.0 7.79+
49.6 4.98 48.0 4.98 25.0 5.08-
66.5 5.16 ---------50.0 5.52 -------------------
91.5 5. 01- -

62

115.5 5. 14-

I Data of series A set back 4.5 hours to allow for lag.
2 In the case of E, corrections could not be applied as bottles for series D were depleted and data for the

demand due to residual food could not be obtained. Consequently the results for are undoubtedly too
high.

3 Se footnote to table 4.

Hourly rates of oxygen utilization for series A, B, C, D, and E have
been calculated from the results given in table 5. These calculated
figures were obtained, as in the first experiment, by deducting the
amount of oxygen utilized at each period of observation from the
amount of each following observation and then expressing the differ-
ence in hourly amounts of oxidation for the time period ended by
the last of the two observations under consideration. Essentially
this consists in reporting the results in the form of the amount of
oxygen used during each interval rather than in the form of accumu-
lated amounts of oxygen utilized since the start of the test. This
method of presentation permits a ready determination of the rates
of oxidation from hour to hour when subjected to the varying condi-
tions provided in this experiment. These hourly rate results are
presented in table 6 and in figure 5.
An unavoidable error involved in this method of studying the

effects of increased bacterial populations on resultant oxidations is
noted in the total amounts of oxygen used in series B, C, D, and E.
The rate of oxygen utilization apparently increases ver rapidly with
any increase in the number and activity of the bacterial cells present.
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Thus the rate was much more rapid in B than it was in A, more rapid
in C than in B, and so on. For instance, in filling the bottles of series
D, the first bottle filled from the carboy was examined to determine
its dissolved oxygen content. It contained 8.08 parts per million of

mdcto that 't les 0.2 p. p.m 80S0=.8 foye
wa scldrngti -mnt --eva.Smlal,insre Kt

disovd ve helstbtte ile ro hi aro ( inue
werereqiredto ill ll f th botles whn tiratd shw0da ds

solved o2cygen content of 7.80 p. p. m. Thus there is a very definite0'..

indiatio tha at east0.28p. p m. 8.087.800.28 of xyge

was ued dringthisS-miut8 nteral. imilrly,in sriesE th
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first bottle filled contained 7.79 p.,p.^m., while the last one howed
7.A6 p. p. m., an indicated loss of 0.33 p. p. mn. 1Lthis.in4stance 7
minutes were required to fill all the bottles.

TABLE 6.-Hourly rate of oxygen utilization by Bact. aerogenes growing in dilute
medium when refed at various intrvals

fRegtRs, calculated from corrected data presented in table 5, are expressed in mg 02 per liter per bour.These data are plotted in figure 51

Series B Series C SeriesD Series 2
Series A l Refed at 23d Refed .t 46th Refed at 50th Refed at 71st

hour hour hour hour

(hours) Mgg0 | hTMg 02 0, ours Mg 02 (hours) Mt 02

0.5 0.12 0.5 1.02 0.25 1.64 0.08+ 2.88 0.12 2.83
1.0 .16 1.0 .82 .50 1.32 .25 3.20 .25 2.52
1.6 .06 1.6 .88 .75 1.20 .50 1.20 .6 2.40
2.0 .04 2.0 .64 1.0 1.12 .75 1.48 .75 1.96
2.5 .24 2.5 .84 1.5 1.14 1.0 1.64 1;0 L56
4.5 .34 3.0 .80 2.0 .94 1.5 .78 1.5 1.28
&5 .44 3.5 .48 2.5 .68 2.0 .62 2.0 .66
6.5 .69 4.5 .35 3.0 .64 2.5 .26 2.5 .48
7.6 .65 6.0 .26 3.5 .32 3.0 .20 3.0 .64
&85 .41 6.0 .28 4.0 .24 3.5 .08 3.5 .50
9.0 .36 7.0 .28 5.0 .35 4.0 .40 4.5 .57
18.5 .10 23.0 .06 6.0 .29 5.0 .09 6.6 .34
25.6 .05 26.0 .00 7.0 .22 21.0 .05 7.0 .46
---- ----3L 0 .02 9.0 .22 . . 25.0 .11

---- ------ -- -----25.0 .03

1 Data of series A set back 4.5 hours to allow for initial W.
JData of series E are not corrected for residual B. O. D.
'Hours from time of each addition of food.

When the concentrated medium was added to each carboy, just
prior to putting up each series as in B, C, D, and E, at least 5 minutes
were employed each time in getting this thoroughly mixed with the
contents of each carboy prior to distribution in B. 0. D. bottles.
Thus, with the evidence presented in mind, it is reasonable to pre-
sume that considerable oxygen, probably at least 0.3 p. p. m., was
used for the oxidation of the added food during this 5-minute interval
of mixing. While this does indicate a failure to measure the total
oxygen requirement it does not invalidate observations on the rate
of oxidation and rather serves to emphasize the rapid rate of oxygen
utilization under these conditions.
The bacteriological counts obtained from this experiment are pre-

sented in table 7 and in figure 6. These results have not been reduced
to a comparable basis dependent on a single food increment for reasons
which will be discussed. The procedure employed for obtaining the
bacteriological data (plating on agar with three duplicate plates at
each dilution) was not sufficiently accurate to yield satisfactory results
for such a comparison. That is, it is known that the production of
1,000,000 bacterial cells may induce an oxyrgen requirement 'of about
1.0 mg. It is also known that the probable error of- the bacterial
counting method employed is, on the average, at least 10 percent for



a single determination. Consequently when the number of bacteria
present is in the range of 10,000,000 or more per ml, which was the
case in series B, C, D, and E, an increase in the number of bacteria
sufficient to create an oxygen requirement of at least 1.0 mg per liter

V
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miight be concealed entirely by the probable error of the bacterial
determination. This situation ren.ders it difcult to make any defi-
nite comparisons betweenl the numbers of bacteria present and the
amount of osidation produced. (Greater accuracy could be achieved
by making 25 or more plates at each dilution but the limited personnel
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available for work does not permit such extensive.plating and
counting with the frequency of sampling required for this study.)

TABLE 7.-Numbers of Bact. aerogenes developing in dilute medium when
periodicaUy enriched with fresh food

Series A Series B Leries C Series D Series E

HusHoursHfour as set Baceia Hours' Bacteria Hours Bacteria Hours 2 Bactria Hours Bactoriafrm back per ml per ml Ho per ml per ml per ml
start for lag'

0.0 --- 505t,000 0.0 19,400,000 0.0 20,200,000 0.0 24,700,000 0. 0 40,OO0,000
.5-- 530,000 .5 16,400,000 .25 22,000,000 .08-.12---

I.-- 590,000 1.0 23,200,000 .5 18,600,000 .25 21,000,000 .25 41 70%000
1.5-- 565,000 1.5 21,000,000 .75 22,000,000 . 5 22,700,000 .5 27,400,000
2.0-- 500 000 2.0 21,600,000 1.0 19,500,000 .75 28,700,000 . 75 35 400,000
2.5 --- 000 2.5 22,800,000 1.5 23,400,000 1.0 26,000,000 1.0 39,700,000
3.0 -- 615,000 3.0 23,100,000 2.0 30,100,000 1.5 29,700,000 1.5 32,700,000
3.5-- 640,000 3.5 23,000,000 2.5 27,500,000 2.0 27,300,000 2.0 41,700,o000
4.5 0. 610.000 4. 5 24,000,000 3.0 24,900,000 2.5 29,000,000 2.5 43,400,000
5.0 . 5 540,000 5.0 24,600,000 3.5 -- 3.0 48,700,000 3.0 37,300,000
5.5 1.0 480,000 6.0 24,200,000 4.0 27,900,000 3.5 37,000,000 3.5
6.0 1.5 865,000 7.0 27,200,000 5.0 28,000,000 4.0 48,000,000 4.5 58,000,000
6.5 2.0 845,000 23.0 33,500,000 6.0 30,600,000 5.0 -5.5 51,000,000
7.0 2.5 1,100,000 26.0 29,400,000 7.0 35,300.000 21.0 48,300,000 7.0
9.0 4.5 2,580,000 31.0 37,000,000 9.0- - -25.0 43,300,000
10.0 5.5 2,980,000 48.0 30,000,000 25.0 36,000,000.
11.O 6.5 4,180,000 --50. 0 400, 000
12.0 7.5 6,640,000-
13.0 8.5 8,780,000-
13.5 9.0 -----0-
23.0 18.5 21,000,000------ --

30.0 25.5 23,200,000 .- - --

46.0 41.5 22,600,000 ----

54.0 49.5 2,300,000----------
71.0 66.5 24,900,000-on--- -----

96.0 91.5 29,100,000---- -----

120.0O 115.55 - - - - - - - - - - - - - - -

'See tables 4and 5.
'Hours from time of each addition of lood.

However, in spite of the errors involved in this second series of
experiments in the determination of both the total oxygen requirement
and the bacterial counts, the results obtained indicate certain trends.
These trends are significant and considered in connection with the
results of the first series of experments, which they definitely confirm,
they are of much greater significance.

II. EFFECT OF DISPERSION OF BACTERIAL FLOCS ON THE COURSE OF

OXIDATION

In studies which have been reported (4) (5) it has been suggested
that activated sludge developed by pure cultures of zoogleal bacteria
simulates natural activated sludge to a remarkable degree both in the
production of a firm and tenacious floc and in the- purification and oxi-
dation accomplished by the sludge. In bringing about the oxidation
reported, this pure culture sludge was kept continuously dispersed
throughout the medium by the agitation of aeration. This sludge in
a quiescent state settles quite rapidly. Consideration is now given to
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teStg dicating the part that this dispersion of the flocs may play in
the efficiency of- the owidation process.
Preparation.-A pure culture activated sludge (zoogleal culture, Z4,

in standard synthetic sewage) was developed by the fill and draw

IIii'
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es.1
Baa

a
0

a
I
0

¾g
0.@

a
o

uS2
z;
I.e
0

method as described (5) for use in this test. When- sludge had
developed to the extent of 325 p. p. m. M terms of dry suspended
matter, it was used. Sterile B. 0. D. bottles, siphons, and the like
were prepared as in the preceding experiments.
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Procedure.-Standard biochemical oxygen demand determinations
were made by the usual excess oxygen dilution method. As the
observations were to be made over a 6-hour period only, dilute syn-
thetic medium of 10-fold strength was employed. Twelve hundred
ml of the pure culture activated sludge were centrifuged and the
precipitate washed through three changes of dilution water by centri-
fuging down each time. The final precipitate was made up to 150
ml with sterile dilution water and 64 ml of this mixture were added to
6,400 ml of dilute synthetic medium (10-fold). After thorough
mixing the contents were transferred carefully by sterile siphon to
B. 0. D. bottles. Gentle mixing was continued throughout the
transfer period to insure a uniform distribution of the sludge. Two
bottles were examined at once to determine their dissolved oxygen
content. One-half of the remanirng bottles were allowed to stand
quiescent while the other half were inverted and twirled at 1-minute
intervals until the time of test. While this amount of agitation
probably did not equal the mixing obtained by the aeration method,
it did keep the floc from settling out and maintained a fair degree of
dispersion.
The floc in the quiescent bottles was, of course, thoroughly dis-

persed at the start of the examinations but after 30 minutes practically
all of the floc in these bottles was in a thin layer at the bottom.
However, not all of the bacteria present were held in this settled floc.
As always happens when floc is treated in this manner a large number
of the bacteria become detached from the flocs and are dispersed
throughout the medium as individual cells or as very fine bits of floc.

Examinations for their dissolved oxygen contents were- made on
two bottles from each set (quiescent and agitated) at the 0.5, 1.5,
3.0, and 5.0 hour periods of storage. As the contents of the bottles
were identical in each set any difference in the amount of dissolved
oxygen utilized could be attributed to the effect of agitation produced
in one set.

Results.-The differences between the amount of dissolved oxygen
present at the start and the amounts present at the end of each
examination interval, i. e., the average amount of oxygen used in each
set for each time interval, are recorded in table 8. These results are
also presented in figure 7. The oxygen requirement in the bottles
with the sludge dispersed was approximately twice that observed in
the quiescent bottles, indicating the marked effect of dispersion of the
sludge on the rate of oxidation. With the sludge settled out any
contact between available food and the bacteria in the settled floc
would be dependent on the rate of diffusion of the food particles and
of oxygen to the bottom layers, whereas with a dispersed floc greater
opportunity for bacterial cell, oxygen, and food particle contact would

1930
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TABLE 8.uJen ilisation by pure culture activated sludge when sludge is kept
dispersed throughout and when it is allowed to settle to bottom of the container

Oxygen used in mg per liter after following hours
Condition of sludge

0.5 1.5 3.0 5.0

iD ispersed------------------------------- 0.073 2.09 5.19 17. 74
Settled - - .S1 1.14 2.35 3.80

1 This determination was made at the 4.25 hour as results indicated that these bottles might be entirely
depleted ofoxygen by the fifth hour.

FIGURE 7.-Oxygen utilization by activated sludge when sludge is kept distributed throughout the medium
and when it Is allowed to settle to the bottom of container.



be provided. It is noted that the difference between tlhe 'Oxygen
requirements for the two sets at the first 0.5 hour period is not hearly
as great as for subsequent periods. This is probably due to the fact
that the sludge was equally well dispersed in both series at the start.
If the bacteria in the sludge flocs had not been slightly dispersed by
the treatment given, the difference between the quiescent and agitated
bottles wouild probably have been greater.

This experiment, as well as the preceding ones, has been repeated
a number of times so that the trends indicated may be considered
as fairly definitely established.

DISCUSSION OF RESULTS

It is interesting to note the application of the results of all tlhree
series of experiments to oxidation processes. When the ini'tial bac-
terial population is limited to 500,000, or less, per ml (as is practically
always the case in oxygen requirement determinations made by the
excess oxygen dilution method), the incidence of measurable oxidation
is slow, varying with the number of organisms present, and oxidation
proceeds in an orderly fashion with the maximum hourly rate attained
only after several hours of incubation. This is in keeping with the
orderly progress of bacterial growth, under such conditions, until
bacterial numbers are reached which require increased amounts of
oxygen for their metabolic activity.
When the initial bacterial population is greater (3,000,000 to

10,000,000, or more, per ml), the incidence of measurable oxidation
is very rapid, the maximum hourly rate of oxidation is attained very
early in the life of the sample (from at once to 4 hours), and there-
after the hourly rate of oxidation decreases quite rapidly. This
diminution in rate of oxidation, after the hourly peak rate has been
reached, would be presumed to be caused by the decrease in the
amount of oxidizable food available per bacterial unit (i. e., a situa-
tion is reached soon when this amount of food is no longer sufficient
to stimulate growth and reproduction but is sufficient only to maintain
life). The results presented at this time and those reported earlier
(1) indicate that the amount of oxygen required for bacterial life
processes under such limited nutritional conditions is very small
indeed (less than 0.01 mg of oxygen per million bacteria per day).
With all initial bacterial concentrations tried, regardless of the

time required for the incidence of measurable oxidation, and regard-
less of the time of occurrenee of the maximum hourly rate of oxidation,
the total oxygen requirement after a 24-hour or longer period was
approximately tlhe same in all cases with the same concentrations of
food and the same bacterial species acting. It appears logical to
assume that, if these final bacterial populations had been reduced

1932October 28 1M3
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below their limiting number, renewed growth with its consequent
increase in oxidation would have ensued as was proven in a previous
report (1). InI fact, in biological processes such bacterial reluctions
or removals have been shown to be essential for the completion of
both natural and artificial methods of purification.
While the bacterial maxima observed in the second series of experi-

ments, using an aerogenes culture which tended to form flocs, were
considerably greater than those obtained in the preceding experiment
using a nonclumping strain of aerogenes, the increased bacterial
numbers secured in this manner did not approach the huge con-
centrations of bacteria present in activated sludge. In pure c.ulture
activated sludge with a suspended solids content of about 1,000
p. p. m. (dry weight) the bacterial content is at least 10,000,000,000
per ml. It is suggested, therefore, that this ph-enomenon of the
initial acceleration of o.xidation induced by increase-d initial numbers
of bacteria is the explanation of the very greatly increased rates of
oxidations reported for activated sludge (6) (6).

Because, in these experiments, when the initial numbers of bacteria
were increased from a few thousands up to 10 millions per ml, the
portion of the total oxygen requirement satisfied during the first
few hours was very greatly increased, it would be reasonable to con-
clude that in an activated sludge with- the concentration of bacteria
present at the start of aeration raised to 10 billions or more per ml,
a still larger proportion of the total oxygen requirement would be
satisfied duiring the first few hours.
From a bacteriological viewpoint such deductions appear logical, for

in the activated sludge method of sewage purification the continuance
of the- process, namely sustained growth and oxidation, is dependent
on: (1) a continuous addition of sufficient, available bacterial food
(by an- inflow- of suitable sewage of appropriate strength), (2) a
continuous reduction of the excess bacterial population (by the
removal of accumulated sludge in excess of required volumes), and
(3) the withdrawal of by-products detrimental to bacterial growth
(by the discharge of effluent).

CONCLUSIONS

The rate of oxidation of bacterial food during the early hours of
incubation is dependent on the number of living units of bacteria pres-
ent at the start; the greater the initial numbers the more extensive the
initial oxidation.

t This figure is based on an average of a number of determinations. The drastic methods required to

disperse the cells oontained in flocs, to make counting possible, probably kills or at least injures many of
the included cells. Moreover, the fnocs are undbubtedly not completely dispersed and the cultural
methods employed may not have been suitable for the growth and demonstration of all of the effective
organisms present, particularly so in the case of normal activated sludge. Consequently the figure given,
10 billion bacteria per ml, is considered a conservative estimate of the probable number of bacteria present
in such concentrations of sludge.
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The rate of oxidation is also influenced by the degree of dispersion
of bacteria, or bacterial flocs, in the presence of a dispersed food;
adequate dispersion is required to produce extensive oxidation.
A logical explanation, based on this influence of bacterial numbers

and their dispersion on oxidation, is provided for the mechanism of the
very rapid rate of oxidation obtained with pure culture activated
sludges and of the same phenomenon as it occurs in the activated
sludge process of sewage treatment.
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DEATHS DURING WEEK ENDED OCTOBER 8, 1938
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correpond-
Oct. 8, 1938 ing week, 1937

Data from 88 large cities of the United States:
Total deaths- 7,741 1 7, 929
Average for 3 prior years- 17,465
Total deaths, first 40 weeks of year - 324,718 349, 032
Deaths under 1 year of age- 521 1 465
Average for 3 pnor year-1 507
Deaths under 1 year of age, first 40 weeks of year - 21,119 22,494

Data from industrial insurance companies:
Policies in force------- 68,290,970 69,936,909

Number of death claims -11,480 11,764
Death claims per 1,000 policies in force, annual rate -& 8 & 8
Death claims per 1,000 policies, first 40 weeks of year, annual rate 9.39.9

I Data for 86 cities.



PREVALENCE OF DISEASE

N,o health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNTED STATES

CURRENT WEEKLY STATE REPORTS

These reporte are preliminary, and the figues ar subjet to change when later returns ae received by
the Stat0health officers.
jn thes and the folowing tabls, a zero (0) indicates a positive report and has the same significance as

any other flzure, while leader (- ) represent no report, with the implication that or deaths may
have occurred but were not reported to the State health officer.

Cases of certain diseases reported by telegraph by State health officers for the week
ended Oc. -15, 1938, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1937 and 6-year-median

Diphtheria Infuenza Measles

Division and State Oct. Oct. Oct. 1933- Oct. Oct. Oct. 1_33- Oct. Oct. Oct. 1933-
15, 15, 16, 37 15, 15, 16, 37 15, 15. 16, 37

1938, 1938, 1937, me- 1938, 1938, 1937, me- 1938, 1938, 1937, me-
rate ces caes dian rate cases cases dian rate cases cases dian

_.-I'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....
NNCW ENG.

Maine-New Hampsire--.
Vermont-
Massachusetts-
Rhode Island-
Connectut-

MM. ATL.

New -york.--
New Jer ---

Pennsylvania-

Z. NO. CNN.

Ohio-
Indiana-
IliHnois--------
Michigan" -2 --_-

Wisconsin-
W. NO. CNN.

Minnesota--
Iowa -
Missouri-------
North Dakota .
South Dakota-_
Nebraskal..
Kansas----- --

6
0

0

1
18

23

0

12

10

2
44
15
19
20

I
c
CA

18
10
35

30
29
46
10
0

5
17
32

2
5
7

0
0681
1
7

21
9
30

11
1

43
1
0
3
a

a

---ii I

24

14
46

27
11
34

7
21
9

39
118

155
27
20
5
83
15
8

4

.9
1

68
9

66

9
14
13
36
66

79
13
15
81
11
4
3

'l
11

I

2t2(

141
62

341

222
18
59
26
21

2

4

8
2

3
6

54
15
48

35
4
13
21
25

8
4
14
2
1
3
3

I
I

1

25- 1 18 1'8 18
20 174931--------- ---

65
36
44
18
5

11
7
57
2
0
3
81

4
---iii

8

26
37
4
3

22
20
2

21

1

1

20
20
21

0

4

1

lee footnotes at end of table.
(1935)
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Cases of certain diseases reported by telegraph by Stato health ofcers for the week
ended Oct. 15, 1938, rates per 100,000 population (annual bass), and comparison
with corresponding week of 1937 and 6-year median-Continued

Division and State

S0. ATL.

Delaware-
Maryland -
Dist. ofCol-
Virginia .
West V'irginia.--
North Carolina 3
South Carolina 3----
Georgia-
Florida-

R.50. CEN.

Kentucky---------
Tennessee-
Alabama-
Mississippi -

W. 80. CZN.

Arkansas-
Louisiana-
Oklahoma-
Texas 3.

MOUNTAIN

Montana2-
Idaho ------------
Wyoming-
Colorado-
New Mexico-
Arizona ----------
Utah 2'_____________

PACMC

Washington._______
Oregon-
California' -__

Total-

41 weeks-

Diphtheria

Oct.
15,

1938,
rate

0
12
50

a00
53

246
67
91
31

89
92
101
54

81
46
49
49

29
0
0

93
185
114
o

0
15
21

20

Oct.
15,

1938,
cases

104
11

16I
24
54
I1

56
51
56
21

32
19
24
58

3
0
0
19
15
9
0'

2I

Oct.
16,

1937,
cas

2
7
a

61
35
124
24
48
19

26
26
43
14

38
23
24
58

6
2
5
3

1933-
37
me-
dian

I

7261
124
23
32
11

57
49
44

20
22
11
58

I
I
9
3
2
0

r1 I

Influenza

Oct.
15,
198M
rat

221

25
1

584
74

16
67
41

IC
14
28

27

31 53

4
a

3i
53

1W1ia

Oct.
16,

1938,

7

9
1

210
44

9
37
23

1 1 ----

0 0 41 -8
34 33 8 10

20, 334118, 650;24, 69 60

Oct.
16,

1937,
cass

1933-
37me.

dian

Mease

Oct.
15,

1938,
rate

Oct.
15,

1938,case

Oct.
16,

1937,cases

1933
37
me-
dian

-I 1- - *l. 1 -

10

1110I

114

22
23

2C
IC
14

2141

20
a

.i---

6

132

1
19
13

1

22
21

21
a

5S, n7178, 058 144^ 016

441
78
21
21

3

12
2
7

56
17
2
13

651
254
22
29
37
51
60

57
21

147

2

a
11

2

21
21
oa
E

o1-

44
30
3

3
18

22
7
3
13
14
2

48

4
21

1
3

15
11
19
4

1

27
8

. 4

I

6

16
2

11
14
2
5

18
7

36

I

7
1
4

22
7
1

15

57
24
1
6
3
4
81

16
173

767766, 4911247, 694345, 932

Meningitis, meningo- Poliomyelitls Scarlet fever
coccus PRmeii cre ee

Division and State
Oct. Oct. Oct. 1933- Oct. Oct. Oct. 1933- Oct. Oct. Oct. 1933-
15, 15, 16, 37 15, 15, 16, 37 15, 15, 16, 37

1938, 1938, 1937, me- 1938, 1938, 1937, me- 11,38, 1938, 1937, me-
rate cases cases dian rate cases cases dian rate ases cases dian

NEW ENG.

Maine - 0
New Hampshire.. 0
Vermont - 0
Massachusetts - 0
Rhode Island - 0
Connecticut - 0

MID. An.

New York- 1.6
New Jersey- 1.2
Pennsylvania- 1.5
See footnotes at end of table.

0
0
0
0
0
0

4
1
3j

1
0
0
2
0
1

8
0
3

0
0
0
1
0
I

0
0
0
0
0
6

0
0
0
0
0
2

8
2
0
6
1
7

3
1
0
6
0
2

43
10
95
71
38
60

7 2 5 20 20 49
0 5 4 10 10 58
2 O 0 7 7 90

7
1
7
60
5

20

121
48
176

8
2
0
65
9
23

139
35
165

15
4
6

84
9
23

179
45
174

I

&iU1 --- --I--- --I-------I-------I---- ---I---- -I-- -- --I-- -- --

41 1,0277 931 1,099 38 769 649 595 41 988 1, 376

7

131-----ii
24 24
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Cases of crtain diseases rted by teleraph by State health officers for the week
ended Ott. 15, 938, rates per 100,000 population (annual basis), and comparison
with corre8pomding week of 1937 and 5-year median-Continued

Meningtis, meningo Poliomylitis Scarlet fever

DIvXisi and St%te.D -:IOand ta Oct., Oct. Oct. 1933- Oct. Oet. Oct. 1933- Oct. Oct. Oct. 1933-
1S, 154 16, 37 15, 15, 16, 37 15, 1.5, lf, 37

1938, 1938, 17, me- 193, 198, 1937, me- 1938, 1938, 1937, me-
rate cases cases dian rate cas cases dian rate cases cases dian

K. NO. CNN.

Ohio-
Indiana.-Illinois-.
Michi -----
Wisconsin-

W. NO. CNN.

Minnesota-
Iowa-
Missouri-
North Dakota.
South Dakota
Nebraska
Kansas-

80. ATL.

Delaware-
Mvrvlansv ---

Dist. ofCol-
Virginia-
West Virginia-
North Carolina 3J___
South Carolina J---
Georgia 3 _
Florida-

E. d0. CxN.

Kentucky-
Tennessee -_
Alabama --
Missisippi-

W. $0. CNN.

Arkanss--
Louisiana--
Oklaho--a-
Tex4as 3 _-_-____,_

MOUNTAN

Montana2-
Idaho-
Wyoming-
Coloramdo-
New Mexico-
Arizona
Utah-

PACI

Washington - __
Oregon
California3-

Total-_-

41 weeks---------

1.5
0
.2
4
0

0
2
1.3
0
0
0
0

0
3
0
0
6
4

0
0

7
5
1.8
0

5
2.4
0
1.7

0
0
0
5
0
0
0

0
10
0

1.7

21 41 2
2
5
2
0

0
0

24
0

0

0
3
4
0

0
1
1III 1i0

0
0
0

0
3
2
5
2
1

U
0
0
0

0
2
1
1
1
0

0
0
0
0

0
1
0
0
2
3

3
1

1
a

0
1

1
3

0
0

4
3
Ii 21 1

1

0 1

0

2-
1I 1

2 1 1

0
0
0
1
0
0
0

0
2
0

0
0
1
0
0
0
0

0
0
1

0
0
0
0
0
0
0

0
0
1

_l. - I -
421 571 49

0.8
0

0.7
3
0

2
2
0

0

0

0

0

0

0

8
1.9
0

1.5
0

1.7
3

1.8
0

1.8
0

8
0

0

0

0

0

22
15
0

0

0

a

0

3

1.5

0

1

3
0

0

0

0

0

0

0.
1
1

0

1

0

1

1

0

1

0

3
0

0

0

0

0

1

3
0

0

0

1

0

4

37

1P
3
16
13
26

20
11
10
0

0

5
9

0

2
2
2

1
3
0

2
1

1

3
2
8

3
1

10
21

2
0

0

12
2
2
3

4
3
25

24
3
16lis18
7

9
3
3
0

2
1
3

0

2
1
1
1

2
0

2
0

4

3
1
2

0

1
0

2

2
0

0

1
0

0

0

4
2
25

171
141
144
252
160

104
59
124
170
83
23

255

160
71
83
87
176
119
0

54
25

127
94
45
49

64
44
55
43

213
180

44
97
111

13
80

88
228
83

306 23 98

221
94

218
233_
90

53
29
9e-
23
11
6
81

8

23
10
45
63
80
0

32
8

71
52
25
19

25
18
27
51

22
17
2

9
1

8

28
45
98

2 416

333
122
192
230
84

46
63
153
26
14
9
89

11
27
8
35
84

80

10
29
9

55
38

-15
13

1.5
8
40
53

9
19
5
16
11
5
38

30
25
123

2.668

318
101
195
148
115

59
49
95
26
14
16
62

7
49
11
59
84
SD80
9
29
5

84
56
17
15

9
11
19
29

19
16
6
22
11
8
11

33
26
140

2.967

177, .590

See footnotes at end of table.
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Cases of certain diseases reported by telgrtaph by Stale health ojoers-for the uveeAk

ended Oct. 15, 1938, rates per 100,000 population (annual basi), and compartson
with corresponding week of 1937 and 5-year median-Continued

Smalpox Typhoid and parityphold fever
_ _ _ wn~~~~~~~~~ogh

Division and State -

Oct. 15, Oct. 15, Oct. 10, 1933-37 Oct. 15, Oct. 15, Oct. 16, 193"37 Oct. 15, Oct 15,1Q38,~~~~~~198 97 m 8-1, 1938 137, medli 1938, 1988
rate cas cas an rate cases cas . an rate Cases1 .8 198 197 me4. 13, 19_ 197 mei.98 98

NEW ENG.

Maine-
New Hampshire --
Vermont----
Massmejbusetts
Rhode Island
Connecticut-

MID. ATL.

New York-
New Jersey-
Pennsylvania-

Z. NO. CEN.

Ohio-
Indiana ----
Illinois
Michigan "3 .
Wisconsin-

W. NO. CNN.

Minnesota-
Iowa
Missouri-
North Dakota
South Dakota-
Nebraska-
Kans --------

80. ATh.

Delaware-
Maryland -
Dist. ofCol-
Virginia_
West Virginia
North Caolina '-
South Carolina 3---
Georgia ----
Florida s --

Z. S0. CZN.

Kentucky-
Tennessee-
Alabama -
Mississippi '-

W. S0. CEN.

Arkansas-
Louisiana
Oklahoma .
Texas'

MOUNTAIN

Montana2-
Idaho
Wyoming .
Colorado .
New Mexico-
Arizona-
Utah '

0
0
0
0
0
0

0
0
0

0

240
1
0
0

46
0
0
15
0
0

0
0
0
0
0
0
0
0
0

0
0
2
0

0
0
2

2

a
S
0
0
2
0
0

0
0
0
0
0
0
0
0
0

0
0
1
0

0
0
1
2

0
0
0

2
2
4
0
1

3
1
2

0
0

1

0
0
0

0

0
1

8

0
0

0
12
8

0

00
0

0
0
0
0
0
0

0
0
0

0
0
1
0
4

3
1
0
1
1
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
0
6

3
5

13

5.5
10
8
2

8
12
21
44
0
4
11

20
47
14219
34
51
22
14
12

927

7
13

56
20
16
32

22
3

27

22
3

24
13
1

0
10
26
1
1
1
4

1
4
1
13
9
6

11
11
3

20
24
5
5

11
27
41

12
4

1a14a
0

4
0
0
3
0
1

19
7
36

23
18
24

*13
1

2
10
18
2
1
1
0

3
16
2

.16
25
11
12
15
.1

29
241

I

6

6

13
12
25

2
.0

9
12
a
I

195
0

123

136
195
96

97
38

252
202
422

67
27
44
118
15
19
i53

100
65
133
15
39
134
120
17
34

34
38
31

25
*22

4
. 27

.126
53

* 44
141
86
127
9g

32
0
46
83
27
41

338
162
188

125
25

380
187
237

34
13
34
16
2
5
19

5
21
16
8
14
90
43
10
11

19
21
17

10
9
2
32

13
a
2
29
7
10
9

D
D
D
D
D
D

I
L
I
I

I

8
4
16

7
3
15
7
1

4
6

18
6
0
1
4

1
15
5
10
12
18
8
8
4

15
S
4
5

22
8
8
38

39 4 13 0 29 3
11 32 3

0

5 1 0 0 49 10
'0 0 0 0 12 1
51 4 1 0 51 4
0 0 0 0 0 0

See footnotes at end of table.

o
I
I
I
4

I
I
I
I

II

I

I



1939 Octobe 28 I98

Cases o cortait diseaes reported by tlegraph. by State heah oficers for the week
ended Oc. 15, 1938, rata per 100,000 population (annual bais), and comparison
With crrspondig week of 1937 and 6-yer median-Continued

Smallpox ryphold and pratyphoid fover Whooping

Diviion and State
Oct 15, Oct 15, Oct 16, 13-7 Oct 15, Oct. 15, Oct 16, 13-37 Oct. 15, Oct.1,
13 188, 1987, medl- 1988, 1938, 1937, medi- 1938, 1938,
rate cms c n raft cas cm an rate cases

PACRII

Whn 1 6 5 31 10 2 4 75 24
Oreo1 -10 2 8 1 5 1 0 2 46 9
cod to=i k . 1 1 2 0 11 13 9 11 1 122

Total-.1 2 42 82 48 14 341 415 471 105. 2

41 weeks - 13 13,009 8,456 5,565 12 11,965 12, 36 14,509 170 16,724

1 New York City only.
2 Period ended earlier than Saturday.
I Typhus fever, week ended October 15, 138,65 cases as foUows: Michigan, 1; North Carolina, 1; South

Carolina, 10, Gergia, 31; Florida, 3; Alabama, 10; Tea, 8; California, 1.

SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of cases reported monthly by States Is published weekly and covers only those
states from which reports are received during the current week:

Manin- ~~~~~~~~~~~~Ty-Menis- Polio- phoid

|Mto; Diph- 1nflu- Ma- Mm- Pe- mye- Scarlet Small- and
State menl- thestanz laria skes gra litis fever pox phraty-

gcoc- phoid
fever

Augus 1038

Puerto Rico 0-- O 38 8 3,560 7 1 1 0 0 146

Sevtemober 138

Alabama -9 155 76 1,213 59 32 15 61 3 65
District of Codum-
bia -0 36 3 8 1 9 27 0 25

Indana- 4 39 38 47 10 1 143 14 42
Iowa - -3 47 18 4 16 9 89 11 19
NewJersey-2 2 33 1 43 8 87 0 22
New York-13 51 12 253 27 323 0 130
North CaroHmna _ 3 438 7 82 116 25 4 211 1 56
Ohio----------- 1 77 25 10 43 8 397 4 83
Vermont O- 0 7 --- 3 1 23 0 0

94360-38---3



1940
Summary of monthly repors from States-Continued

Aft" 1938
Puerto Rico:

Chickenpox-_-____-
DYsentery ---------
Filariasis ----

Hookworm disease.
Leprosy
Mumps
Ophthalmla neonator-
u -n.-.

Puerperal septicemia-
Tetanus
Tetanus, infantile
Vincent's infection-.
Whooping cough--

&Sptember 1938

Cases

12

9

2

138

2

10

5

2

88

Anthrax:
New York -.---_ 1

Chickenpox:
Alabama- 6
District of Columbia-_ f6
Indiana -12
Iowa -16
New Jersey-120
New York-207
North Carolina 25
Ohio 118
Vermont _ 14

Diarrhea and enteritis:
Ohio (under 2 yam) --- 128

Dysentery:
Alabama (amoebic) _ 1

Iowa (bacillary) 1

New Jersey (bacillary).. 3
New York (amoebic)-- 3
New York (bacilary) 211
North Carolina (bacil-

lary) 5
Ohio (bacillary) 20

'Exclusive of New York City.

&epember 1988-Contd.
Encephalitis: Case
Alabama-- 3
Indiana-- 2
Iowa 10
New Jersey 1

New York 10
Ohio-

German measles:
New Jersey 25
NewYork-- 32

North Carolina 4
Ohio- 11

Lead poisoning:
Onio-_ _ 3

MumpIs:-1
Alabama-------- 13Indiana 13
Iowa 24
New Jersey -- 108
Ohio 100
Vermont 27

Ophthalmia neonatorum:
NewJersey-- 4
New York 4
North Carolina 3
Ohio- 79

Rabies in animals:
Alabama ___-- 40
Indiana 30

Iowa-- 2
NewJersey-- 50
New York

Rabies in man:
New Jersey- 1

Rocky Mountain spotted
fever:
Indiana 1
New York __-- 2
North Carolina 3

&e*keber 1988-Contd.

Septic sore throat: Cases
Iowa-

New Jersey 13
New York-- 58_Be
North Carolina_.-._ 13
Ohio 35

Tetanus:
Alabama 6

New Jersey3--
New York------ a

Trachoma:
New Jersey 1

Trichinosis:
New York _--- 1

Typhus fever:
Alabama
North Carolina _ 4

Undulant fever:
Alabama 8
District of Columbia--_ 2
Indiana _ 3
Iowa 7
New Jerey 4
New York 43
North Carolina
Ohio- 10

Vermont- 5
Vincent's infection:

New YorkI-- 49
North Carolina 2

Whooping cough:
Alama--
District of Columbia. -- 42
Indiana- 35
Iowa -75
NewJersey- 9.58
New York 2.282
North Carolina- 739
Ohio- 5.51
Vermont -100

CASES OF VENEREAL DISEASES REPORTED FOR AUGUST 1938
These reports are published monthly for the information of health officers in order to furnish current

data as to the prevalence of the venereal diseases. The figures are takcn from reports received from State
and city health officers. They are preliminary and are therefore subject to correction. It is hoped that
the publication of these reports will stimulate more complete reporting of these diseases.

Reports from States

KiaDama -
Arizona--
Arkansas
California
Colorado
uonnecticut
Delaware--
District of Columbia--
Florida I--
Georgia ----
Idaho--
Illinois ----------------------------------- ______
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland-
Massachusetts
Michigan-
See footnotes at end of table.

Syphilis Gonorrhea
k

Cases re- Monthly Cases re- Monthly
Ported case rates ported case rates
during per 10,000 during per 10,000

I month population month populattion

1,944
142

1, 125
2,316
158
196
310
269

586
2278

21

292

235
173
885

1,400
55

1,125
422

1,096

6.72
3.45
5.49
3.76
1.48
1.13

11.88
4.29
3.51
7.38
.43

3.12
.84
.92
.93

3.03
6.57
.64

6.70
.95

2.27

278
127
327

1,652
74
148
72

211
89
426
21

1,249
136
195
65

354
126
65

390
433
661

0.96
3.03
1.60
2.68
.69
.85

2.76
3.37
.53

1.38
.43
159
.39
.76
.35
1.21
.59
.76

2.32
.98

1.37

October 28, Ias



1941
Reports from States-Continued

Syphli

¢amre
potddarnf
miontfi

252
2,429

45
41

M~ontana1-------------------------
Nebraska-
Nevada s
New Hampshire--
New Jersey--
New Mexico--
New York-
North Carolina--
North Dakota--
Ohio-
Oklahoma --

Oregon -

Pennsylvania-
Rhode Island-
South Casroina .
South Dakota-
Tennessee-
Texas----------------------------------------------
Utah -
Vermont-
Virginia-
Washington -_______--___----_____--__--________-
West Virginia,1.___ -----------------------

Wisconsin -

Wvomilnx 1- -_--

Total -_ 40,481_

Monthly
ca

per 10,000

poplation

95

12.01
2.38

.83

.30

Gonorrhea

rte
monlth

195
.2,699

208
'5
64

Monthly
as rates

pr 10,000
population

.74
13.31
*
.65

.47
- --------- - I- - .----- - --- I- -----------I- --- -- -- --

------------ --------- - -- --------- - -- ----------- -

736 1.69 263 .61
104 2.46 31 .73

6,407 .494 2,135 1.65
3,979 11.39 56 1.63

26 .37 49 .69
1,514 2.25 404 .60
340 L 33 272 L 07

.21,306 1.28 220 . 22
114 1.67 51 .75

25 .36 28 .40
1,132 3. 91 440 52
1.723 2.79 473 .77

18 .35 37 .71
22 .57 16 .42

1,100 4.07' 362 1.34
251 1.51 292 1.76
393 2.11 95 .51
87 .30 117 .40
1 .04 1 .04

3.22 16,155 1.28

Reports from cities of 200,000 population or over

Akron, O.--
Atlanta, Ga-
Baltinore, Md-
Birmingham, Ala-
Boston, Mass -

Buflo, N. Y-
Chicago, 1I--
Cincinnati, 0-
Cleveland, 0-
Columbus, _ --

Dallhs, Tex-
Dayton, 0-
Denver, Colo.-
Detroit, Mich.
Houston, Tex.'-
Indianapolis, Ind -

Jersey City, N. J- -_
Kansas City, Mo-
Los Angeles, Calif _ -_- _
Louisvile, Ky - _-------------------------_-_-_-

Memphis, Tenn-
Milwaukee, Wis.'-
Minneapolis, Minn-
Newark, N. J-
New Orleans, La.'- -

New York, N. Y.
Oakland Calif- -

Omaha, Nebr --------------------------------
Philadelphia, Pa -_-__ - ---------------
Pittsburgh Pa _- __ - -

Portland,- -------------------r- - - -

Prvidenm A. I----------------------
Roehester, N. Y__-------------------
St. is, Mo -__--- --
St. Paul, Minn. .
San Antoio, Tax -_-
S Fo, Calif -

Seattle, Wash--
Byracuse N Y__ - - - - -----
Toledo, 0; 2---- -----------------.
Washington, D. C.4 - -----------

Incomplete.
sNo reDort for current month.

302 10.06 97 3.23
712 & 52 280 3.35
474 1& 10 83 2.82
163 2.05 135 170
13O 2.16 53 .88

1,715 4.68 852 2.32
268 h 67 80 1.69
244 2.58 119 1.26
130 4.15 28 .89
273 8 98 110 8.62
89 4.01 1 .05

488 2.69 258 L 42

34 .88 43 1. 12
17 .52 8 .25
60 1.39 2 .05

646 4.25 319 2.10
329 9.71 89 2.63
335 1L 47 60 2.05

79 158 45 . 90
233 6 13 166 38.6

5,074
69
13
831
324
127

73
29
401

36

134

112

6.77
2.20
.58
2.65

4.60

8.96

2.81
.85

4.76
1.25
6.12
3.22
2.89
2.48

1, 13
67
14

26

83
30
42
85
28
71
200
140
11

I-- -- -- -.I I
269 4.29 211

2.02
2.14
.63

.37

2.59

1.16
1.23
1.01
.97

2.71
2.90
8.62
.49

3.37

Not reporting.
4 Reported by Social Hygiene Clinic.

Octobe 3, ius-
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WEEKLY REPORTS FROM CITIES

City reports for week ended Oct. 8, 1938
This table summarizes the report received weekly from a selected lit of 140 cities for the purpoe of

showing a cross section of the current urban Incidden of the communicable dises listed in the table.

Diph- Muen Mea- Pneu- Small- Tuber- Tfi Wh Deaths,
State and city theria sles monia fe P fp hoxd cougDh at

cases Cas eaths cams deaths a deaths fever caug "8

Data for 90 cities:
6year aver8 195 89 2h 143 387 628 4 344 74 8 --.
Cuffent week 1 166 89 3 226 345 602 4 328 42 1,13

Maine:
Portland 0 0 0 3 O 0 0 0 02O

New Hampshire:
Concord- 0 0 0 0 0 0 0 0 0O
Manchester___ 0 0 0 0 0 0 0 0 0 13
Nashua-0 0 0 0 0 0 0 0 0O

Vermont:
Bafe-0 0 0 0 2 0 0 0 0 2
Burlington_- 0 0 0 0 0 0 0 0 0
Rutland___ O ----- O O O O O O O0

Massachusetts:
Boston-0 3 8 17 0 4 0 35 224
Fall River-_ 1 0 0 1 2 0 2 0 0 27
Springfield- 0 0O 1 2 0 0 1 0 2 41
W¢orcester___ 0 0 1 5 6 0 2 0 20 53

Rhode Island:
Pawtucket ---- 0 0 0 0 0 0 0 0 0 16
Providence ---- 0 0 0 3 8 0 1 0 23 59

Connecticut:
Bridgeport- 0 __ 0 0 1 1 0 1 0 1 30
Hartford 0 1 2 2 0 1 0 3 45
New Haven- 0 0 3 3 1 0 2 0 17 39

New York:
Buffalo-0 0 0 3 2 0 9 0 20 124
New York_ 7 9 1 6 70 25 0 72 6 168 1,377
Rochester 0 1 1 2 0 1 0 2 51
8yracuse 0 0 0 2 2 0 1 0 9 42

New Jersey:
Camden._..___ 2 0 0 2 1 0 0 0 3 23
Newark - 0 2 0 2 1 4 0 2 0 40 60
Trenton ----- -- ---- -------

Pennsylvania:
Philadelphia--
Pittsburgh-.
Reading-
Scranton ------

Ohio:
-Cincinnati__
Cleveland-
Columbus-
Toledo .

IDdiana:
Anderson-
Fort Wayne---
Indiamapolis-
Muncie-
South Bend
Terre Haute_-

linois:
Alton-
Chicago-
Elgin-
Moline ---

Springfild
Michigan:

Detroit-
Flint-
Grand Rapids-

Wisconsin:
Kenosha-
Msdison-
Milwaukee ----
Racine- -

Supeior--

3
1
3
0

7
0
2
0

0
0
9
0
0
7

0
11
0
0
0

13
0
0

0
i00

0
0

0

2
21

0_-- I

0
1
0
1

0
0
1
0
0
0

0
0
0
0
0

0
0
0

0
0
1
0
0

1
1
1
0

0
4
0
0

1
0
0
0
0
0

0
9
0
0
0

3
2
1

1
0
0
1
0

20
11
I

2
6
1
2
4.
4
6
1
a
0

1
25
0
2
2

9
7
a
0
0
6
0
0

23
22
1
a

7
114i7
4
4
3
14
8
4
2

5

0
0
1

47
12
12

1
1

25
3
2

0
0
0
0

0
0
0
0

0
0
3
0
0
0

0
0
0
0
0

0
0
0

0
0
0
0
0

11
7
2

9
11
3
3

0
0
5
1
0

1
42
0
0
0

11
0
0

0
0
3
1

0

0
0
0
1

1
0
0
0

0
0
1
0
0
0

0
5
0
0
0

1
0
0

0
0
0
0
0

a3
8
1
2

9
40
2
1

0
0
a
0
0
0

0

1
11

81
0
I

3
4

137
13

428

29

127
68
70

7
22
104
12
20
29
8

62
a
12
14

248
30
29
9
18

116
10
11

I Figures for Trnton, N. J., and Tacoma, Wash., estimated; reports not receivsd.
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Cily report for week ended Odt. 8, 1988-Continued

Diph- nnfuenza Mea- Pneu- letr ~Small-iTuber-~Ty- Whoop-Dets
state anid city tari les foi eve PO culosis Phoid lug Dathl

~~~~~~~~mnaIIcases casests eeeag''ve og
causesCUSS Deathsb dahs c-aam e caats1eve caws

Minneowta:
Duluth---- 0 ----- 1 0 1 1 0 0 0 8 14
MInnePolls~- 1 ----- 2 4 6 11 0 1 0 16 97
st.PauL---- 0 ----- 0 8 7 6 0 2 0 4 60

Iowa:
CedarRPapids 0---------- 0 ---- 2 0 ---- 0 4 ----

Davenport--- a3 ------ - - 0 1--- 1 ---- 0 0 ----

DesMoines- 0 ----- 0 0 0 6. 0- 0 0 0 - 34
Sioux City--- 0--------- - 2 ---- 4 0 ---- 0 3 ----

Waterloo---- 11--------- - 0 ---- 4 0 ---- 2 2
Missouri:

KansasCity~-- 3 ----- 1 2 4 6 0 a 0 1 103
St.Joeph--- O ----- 0 0 8 0 0 0 0 0 18

St.Lou ----- 4 ------ 0 2 1 14 0 5 8 6 193
North Dakota:

1 5 0 3 0 0 0 2Fargo -0-1 57--8--0- 2
GrandForks~ 0--------- 0----- 0 0-----0 0-----
Minot------ 1

----- 0 0 0 0 0 0 0 8
South Dakota:

Aberdeen~----- 0--------- 0-----4 0-----0 0-----
SiouxFPals-- 0

-----
0 0 0 0 0 0 0 0 1

Nebraska:
Omaha----- 0 -----

2 0 7 2 0 0 0 2 54
Kansas:

Lawrence--- 0 2 0 0 1 1 0 0 0 0 10
Topeka ---- 0

-----
0 0 2 8 0 0 0 0 22

Wichita----- 0
-----

0 0 2 7 0 0 0 0 24

Delaware:
Wilmington-~ 1

-----
0 0 0 4 0 0 0 0 26

Maryland:
Baltimore--- 2 1 1 14 10 6 0 12 3 22 204
Cumberland-. 0

-----
0 0 0 0 0 0 0 0 4

Frederick ---- 0
-----

0 0 0 0 0 0 0 0 2
Dist. of Cblumbia:

WaShfngton.... 7
-----

0 4 10 7 0 4 3 5 132
Virginia:

Lynchburg---- 11 -----
0 0 0 0 0 0 0 5 9

Norfolk-1--- ----
0 0 4 2 0 0 0 0 18

Richmond--- 3
-----

1 1 2 3 0 2 0 2 51
Roanoke 2

-----
0 0 0 2 .0 1 0 0 10

West Virginia:
Charleston--- 1 1 0 0 1 1 0 0 0 0 34
HuntingtonL. 1---------- 0 ---- 3 0 ---- 0 0 ---Wheei 0

-----
0 0 0 1 0 1 0 1-I

North Carohna:
Gastonia---- 2--------- - 0 ---- 0 0 ---- 0 0 ----

Raleigh----- 2 0-0--0-04-0 0 - 6
Wilmlngton-- 4 0--0--201 0 0 0 0 11
Winston-Salem 4 -----

0 0 1 2 0 1 0 0 20
South Carolina:

2 1 0 1charleston..----. 0 8 0 0 1 a 021 0 1
Florence---- 2 ----

0 0 1 0 0 0 0 0 7
Greenville--- 0 ----

0 0 0 0 0 0 0 0 5

Atlanta -10.24.1 0 3 6 0 7 0 1 72
Brunswick..---- 0 -----

0 0 0 0 0 0 0 0 5
Savannah--- 1 2 2 0 1 0 0 2 1 0 40

Florida:
Miami----- 0 1 0 0 0 0 0 0 0 0 21
Tampsa----- 1 ----- 0 0 0 1 0 2 0 0 18

Kentucky:
Ashland----- 4 ----- 0 0 0 0 0 0 0 0 5
Covington -----. 2 -----

0 1 1 2 000 0 17
Lexington- 1 ----

0 0 0 0 0 0 0 0 21
Louisville-- 0 2 1 11 2 9 0 2 0 5 72

Tennessee:
K.noxville- - 2 ----- 1 S 2 0 0 0 0 82
Memphb---- 2 ------- 2 0 1 4 0 0 0 2 64
Nashville---- 0 1 1 I 0 2 1 4 a

Birmingham-.. 2 2 1 12 0 0 2 68MobIle 1--1-0 30 1 1 0 18
Montgmery- 0 ---------2 0 ---- I -----



Octobe 2x mM 1944
City reports for week ended Oct. 8, 1938-Continued

Diph- _________ Mea- Pneu- Small- Taber- phl Who D
StatS and city theria sles monia let poX culosis phold Wo- a

cases fevIer deaths fever cubcue8 Cases Deatbs case deaths cs deathsea coagaes

Arkansas:
FortSmith--.. 1 4 0 2 0 0 0
Little Rockl 0--- 0 1 0 0 0

Louisiana:
Lake Charles. 0 0 0 0 0 0 0 0 0 1
New Orleans.. 4- 0 0 13 3 0 8 4 17 160
Shreveport____ 0- 0 0 8 6 0 5 0 0 87

Oklahoma:
Oklahoma
City-1 4 0 0 0 3 0 2 0 0 46

Tulsa------ 0------0--- 3 o --- 0 2 ----

Texas:
Dallas-1 0 0 2 1 0 2 o a 56
Galveston 0- 0 0 0 2 0 0 1 0 6
Houston- 9 0 0 1 1 0 4 0 0 63
San Antonio.--- 1- 0 0 2 0 0 6 0 0 53

Montana:
Billings- 0- 0 0 0 0 0 0 0 0 7
Great Falls ---- 00 1 0 0 0 0 0 1 5
Helena- 0- 0 0 0 0 0 0 0 0 2
Missoula 0- 0 0 0 1 0 0 0 0 4

Idaho:
Boise - 0- 0 0 0 0 0 0 0 0 6

Colorado:
Co I or ado
Springs 0 0 0 1 2 0 0 0 1 14
Denver- 6 0 3 4 10 0 3 0 8 57
Pueblo- 0- 0 0 5 0 0 4 1 2 14

New Mexico:
Albuquerque-_ 0- 0 0 1 2 0 3 1 0 13

Utah:
Salt Lake
City-0 1 3 1 a 0 0 0 5 24

Washington:
Seattle - 0 0 0 2 6 0 5 0 2 71
Spokane- 0 1 0 0 0 0 3 0 22
Tacoma---- -- -.--- --

Oregon:
Portland 0 0 2 3 13 1 1 0 0 75
Salem - 0 2 0 7 0 0 0

California:
Los Angeles -- 16 5 0 6 11 27 0 22 0 18 306
Sacramento-_ 1 0 3 5 1 0 4 O- 0 35
San Francisco. 0 0 75 3 2 1 4 0 22 127

Meningitis, Polio- meningitis, Polio-
State and city my- State and city _nng_o__ mYe-

lii Hitis
Cases Deaths cam Cas DeathS C

Connecticut: Kansas:
New Haven_-1 0 0 Topeka.-0 0 1

New York: Maryland:
New York - - 2 1 1 Baltimore - 1 0 0

Pennsylvania: District of Columbla:
Scranton -_1 0 0 Washihgton-0 0 1

Ohio: Louisiana:
Cleveland_-0 0 1 Shreveport -0____ O 1 0

Illinois: Texas:
Chicago -_ 2 2 0 Houston.----------- 1 0 0

Michilga: Colorado:
Detroit - 1 0 2 Denver-.__--- 0 0 1

Minnesota:
St. Paw--0 0 1

Encepkliti8, epidemic or ktbargi.-Case: Wichita, 1; Great Falls, 1.
PeUagra.-Cases: Philadelphia, 2; Washington, 1; Lynchburg, 1; Charleston, S. O., 1; Atlanta, 5; Sa-

vannah, 1.
2phu# fever.-Cases Charleston, S. C., 7; Savannah, 2; Birmingham, 1; New Orleas, 1; DaUlas, 1.



FOREIGN AND INSULAR

GERMANY

Vital statistics-First quarter 1938.-Following are vital statistics
for Germany for the first quarter of 1938.
Number of marriages --125,796
Number of live births _- _---- 363,227
Live births per 1,000 population (exclusive of Austria) -------- - 20.0
Number of stillbirths _---- ____---- - - 9,286
Total deaths (including Austria) _-_-_________--_-__- 233,521
Deaths per 1,000 population (excluding Austria) ---------------_ 12.2
Deaths under 1 year ofage-- __22,176
Deaths under 1 year of age per 100 live births __________--_-___ 6.2

SWEDEN

Notifiable diseases-August 1938.-During the month of August
1938, cases of certain notifiable diseases were reported in Sweden as
follows:

Disese Cases Disease Cases

Cerebrospinal meningitis --5 Poliomyelitis - 268
Diphtheria - -11 Scarlet fever-1,124
Dysentery------------------------------- 8 Syphilis-31
Epidemic encephalitis -- 6 Typboid fever - 13
Gonorrbea - -1,336 Undulant fever-10
Paratyphoid fever - - 137 Weil's disease -5

' Includes 70 cases nonparalytic at time of notification.

(1945)
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