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STUDIES OF SEWAGE PURIFICATION

XVI. DETERMINATION OF DISSOLVED OXYGEN IN ACTIVATED
SLUDGE-SEWAGE MIXTURES 1
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The importance of dissolved oxygen in activated sludge aeration
liquors to the successful operation of the process is well known. Only
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within the past 10 years, hotvever, have attempts been made to use
dissolved oxygen data as criteria of plant operation. The desire for
information concerning the dissolved oxygen content of activated
sludge mixed liquors was expressed by TheIiault and McNamee (1)
in studying bulking problems in 1934. Since then Klassen (2),
Anderson (3), Heukelekian (4), and Poindexter (5) have all pointed
out the importaitce of this determination for purposes of activated
sludge plant control. While the use of the dissolved oxygen deter-
mination on mixed aeration liquors is becoming widespread in acti-
vated sludge plant operation, no entirely satisfactory method for its
determination has been proposed or developed.
Three primary characteristics of activated sludge make it difficult

to determine dissolved oxygen in aeration mixtures. The first and
most important is the presence of the zoogleal sludge floc with its
adsorbed organic matter. This floc, regardless of its condition, con-
tains 60 to 90 percent of organic matter and interferes with the ordi-
nary Winkler or other similar chemical determinatioD of dissolved
oxygen. The second characteristic is the biochemical oxidizing
capacity and oxygen demand of the sludge floc, which may use 100 mg.
or more of 02 per liter per hour. The third characteristic which intro-
duces difficulty is the very frequent presence of nitrites in the mixed
liquor, which interferes with the ordinary Winkler determination.
The ideal method for the determination of dissolved oxygen in sludge
liquors, therefore, is one which removes the sludge floc, stops oio-
chemical and chemical oxidation or interference, destroys nitrites,
and is simple and easy to use. Kuchler (6) designed an apparatus
for separating the sludge and supernatant, which overcame only the
first difficulty, but bulking sludge could hardly be separated quickly
enough in the apparatus. However, Kuchler did recommend the
use of the azide procedure of Alsterberg to destroy nitrites.

Konstantinowa (7) proposed the use of mercuric chloride to stop
biochemical oxidation. After the sludge settled, the supernatant was
siphoned off and its dissolved oxygen content was determined, using
the Rideal-Stewart modification to oxidize nitrites and prevent their
interference. Theoretically this procedure should be satisfactory, but-
practical difficulties were observed by Goldthorpe (8) who found that
mercuric chloride did not completely arrest absorption of oxvgen and
tended to disperse the sludge floc and prevent settlement. Watson
(9) also used mercuric chloride to stop oxidation and followed this by
precipitation of the mercury salt and coagulation of the floc with
sodium hydroxide. In view of the increase in rate of chemical
oxidation at high pH this practice seems undesifable. The uiSe of
mercuric chloride seems unsatisfactory and leads to other difficulties
as found by both investigators and consequently will not be further
reviewed here.
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Tlheriault and McNamee (1) overcame all difficulties in deternmning
dissolved oxygen in sludge mixtures by developinig an apparatus with
which the gases in solution were extracted from a sludge sample. The
oxygen in the extracted gas was then determined by the Winkler
method in a special apparatus. While this procedure is satisfactory
for research, it requires special apparatus, decidedly limits the number
of samples that can be examined, and has not been adopted in practice.

In their early paper on oxygen demands of activated sludge,
Kessler and Nichols (10) used copper sulfate for the prevention of
biochemical oxidation. They ascribe the first use of the reagent for
this purpose to Palmer and Beck.2 Kessler and Nichols used the
short Winkler procedure suggestedi by Theriault (12) to shorten the
period of alkalinization of the supernatant in the absence of iron and
nitrites. However, the effectiveness of copper sulfate in preventing
biochemical oxidation has apparently not been thoroughly studied.
Goldthorpe, who also adopted copper sulfate as a more satisfactory
respiratory inhibitor than mercuric chloride for use with activated
sludge, notes that this salt in the concentrations used did not com-
pletely arrest oxygen absorption.

Recently it was shown (12) that the sulfuric acid-sodium azide
treatment of river and sewage plant effluent samples stopped biochemi-
cal oxidation and enabled a delayed dissolved oxygen determination.
The use of sodium azide to destroy nitrites previous to and in the
Winkler determination has also been carefully studied (12, 13, 14) and
found satisfactory for general biochemical oxygen demand work, where
ferrous iron is not present. It has also been found (16) that sulfamic
acid is effective in destroying nitrites previous to the dissolved oxygen
determination in stream pollution and sewage treatment studies. In
consideration of these developments a reinvestigation of procedures
for determining dissolved oxygen in activated sludge mixtures has
been made.

EXPERIMENTAL

In the first series of experiments, four duplicate samples were col-
lected in liter bottles from our experimental sludge plant aeration
chamber. The first sample was untreated and was immediately cen-
trifuged in special ground glass stoppered bottles, the dissolved oxygen
in the supernatant being determined by the azide modification. The
other three samples were collected in bottles to which had been added
sulfuric acid, a mixture of sulfuric acid and sodium azide, and copper
sulfate solutions, respectively. The dissolved oxygen in the super-
natant from each sample was determined by the azide modification.
The results obtained with three bulking sludges using the above pro-
cedure are compared in table 1. These data show that, whereas a

I John P. Palmer and A. J. Beck. The Sanitary District of Chicago (1934). Unpublished data.
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mean dissolved oxy gen of 5.94 p. p. m. was found in the untreated
sample, this rapidly disappeared. The sulfuric acid and sulfuric
acid-azide treated samples showed a mean initial dissolved oxygen of
6.38 p. p. m. and this value was slowly reduced in the sulfuric acid
treated sample and even more slowly reduced in the sulfuric acid-
azide treated sample. The copper sulfate treated sample had a mean
initial dissolved oxygen of 7.55 p. p. m., or over 1 p. p. m. higher than
the other treated samples. The dissolved oxygen was apparently lost
more rapidly than in the sulfuric acid or sulfuric acid-azide treated
samples. These experiments indicate that the copper sulfate treat-
ment of sludge is inferior in arresting oxygen absorption but gives
higher immediate values.3 0

TABLE 1.-Comparison of dissolved oxygen found by various procedures in activated
sludge mixed liquors

AIMI dissolved oxy,en values are the mean of 2 determuinations'

_ _ _ sTime in minutes aftcr collection ard treatment
Tern. No?, sus- SuShldge pea parts pepnded 6lud0e Initial = 0No. t--lure, indeaAiiNo c. mfii,lon solids Idx______

A BC D A BCD AJBJC D

1 13 2.0 2528 3705. 406.6&207.36 0.085.48,5.735&420. 04. 74 32 4. 22
2 8 2.0 2092 468 & 18 8. 15 8. 15 9. 30 '1 5777. 72 7. 80 K 38 .00 7.29 7.52J7. 6:

3 -23 --------- 1222 704 4. 23 4. 78 4. 78 5. 96 1.0014 414 69 4. 50 . 00 4. 25 4.63 4. 23
Mean -. 96 6.38. 7.55 .55'.5.8716 07 6.10 .03. 425. 8265 37

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

1 20 minutes after collection.
A. Untreated sample-dissolved oxygen by the azide modification.
B. Collection bottle dosed with HsS0s, dissolved oxygen by azide modification.
C, CoDection bottle dosed with H2S04 and NaNs, dissolved oxygen bv azide modification.
D. Collection bottle dosed with CnS04 dissolved oxygen by Rideal Stewart modifction.

In the second series of experments, eight different treatments were
compared to the copper sulfate treatment for determinings the dis-
solved oxygen content immediately after collection. In these experi-
ments 12 gallons of activated sludge mixture were aerated in a conical
bottomed aeration vessel in the laboratory. Two parallel siphons were
arranged in this vessel so that sludge samples could be siphoned into
two bottles simultaneously to insure duplicate samples. The reagent
or reagents to be studied were put iDto one 1,200 ml. glass stoppered
bottle and 10 ml. of a 10 percent copper sulfate solution into a similar
bottle. The sludge samples,were then siphoned into both bottles
simultaneously until the bottles were completely filled. The stoppers
were inserted, the contents mixed for 5 to 10 seconds, and after settling

I It may be supposed that the higher dissolved oxygen values obtained with copper sulfate treatment are
due to the reduction of the copper by the potasium iodide in acid solution. Investigation showed that the
concentration of potassium Iodide used il the dissolved oxygen determination was not sufficient to induce
this reaction. If three or four times the usual amount of potassium Iodide is used during the dissolved
oxygen determination, appreciable amounts of iodine (equivalent to 0.1-0.2 p. p. m. of oxygen) will be re
leased from the iodide by the copper.
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for 5 to 10 minutes the supernatant was siphoned into 300 ml. dissolved
oxygen bottles. The dissolved oxygen in all samples was then deter-
mined by the short Winkler technique with sodium azide in the alkaline
iodide (11, 12) solution.
The following reagents were employed for floc coagulation and arrest-

ing biochemical ox-idation in the various tests:
(1) Ten percent solution of copper sulfate.
(2) Concentrated sulfuric acid.
(3) Two percent sodium azide solution.
(4) Standard Methods manganous sulfate solution containing

4 percent sulfamic acid.
(5) Glacial acetic acid.
(6) Dilute acetic acid (1 to 4 dilution of glacial acid).
(7) Two percent solution of sulfamic acid.

These reagents were used in the amounts and combinations shown
in table 2, and each combination was used in one bottle of a pair, the
other bottle containing only 10 ml. of copper sulfate. The pair of
bottles in each experiment was filled with sludge samples simultane-
ously as described. The results obtained are shown in table 2.

TABLE 2.-Comparison of treatment procedures for coagulation and prevention of
oxygen absorption of activated sludge in the determination of dissolved oxygen

Treatment used to compare with CuSO4 pH resultingtrom Dissolved oxygen

Exper-t Found In sample, Deviations
ment No. Tret- parts per mflion tin

Reagents added to 1,200 ml. bottle ment de- CuSO4 --scribed only Treat- C FS4arts Pr
at left ment 4de-acment d only per milU cnmribed ~~lion

1-- 10 ml. CuSO4 solution+2.8 ml. concen-
trated H0, -1.6 4.8 & 28 & 29 -0.01 0. 16

2-- 2.8 ml. concentrated H2104+5 ml.
NaNs solution- 1.6 4.7 5 62 & 32 -.70 11.07

3-- 10 n4l. MnS04-sulfamic acid+5 ml.
NaNs solution- - 2.9 4.6 6.80 7.00 -.20 2.85

4------ 3 ml. glacial acetic+5 ml. NaNs solu-
tion - 3.4 4.4 7.26 7.34 -.08 1.09

5-- 2 ml. glacial acetic+5 ml. NaN3 solu-
tion -3.5 4.4 7.16 7.11 +.04 .53

6-- 4 ml. sulfamic acid solution+5 ml.
NaNs solution -4.8 4.8 2.95 2.99 -.04 L 34

7-- 8 ml. sulfamic acid solution+5 ml.
NaN, solution - 4.4 4.8 4.92 & 00 -.08 1.60

8-- 1 ml. dilute acetic+5 ml. NaN3 OIlu-
tion ---------------------- 4.4 4.6 5.25 &527 -.02 .37

These data show that the copper sulfate treatment of these sludges
reduced the pH to within the range of 4.4 to 4.8 in all experiments.
Using other reagents the sludge pH was adjusted to values between
1.6 and 4.8 in the different experiments. Experiment 2 (table 2)
which was repeated several times, indicated that when the sludge is
treated with sulfuric acid arwl azide to lower its pH to about 1.6, a
lower pereentage recovery of the dissolved oxygen results than with



copper sulfate treatment. However, when the pH is lowered to 1.6
with sulfuric acid in the presence of the copper salt as in experiment
1, no detrimental effect upon the dissolved, oxygen recovery was ob-
served. In experiment 3 the pH was lowered to 2.9 with a solution
of manganous sulfate containiDg 4 percent sulfamic acid. In this
case the deviation from the dissolved oxygen result obtained with
copper sulfate alone was only 2.85 percent. In the remaining experi-
ments the pH was adjusted betweek 3.4 and 4.8 with various treat-
ments and the oxygen recovery deviation was always less than 2 per-
cent. This series of experiments indicated that it was possible to
treat and coagulate activated sludge with a number of reagents and
obtain dissolved oxygen results practically identical with tho. e
obtained with copper sulfate treatment. If the treatment is such that
the pH is reduced below about 3.0, oxygen is apt to be lost; while if
the pH is 4.8 or above with these reagents, the coagulation is poor so
that the time required for settling may be prolonged, especially with a
bulldng sludge.
The effectiveness of various preliminary treatments in stopping

biochemical oxidation was next studied in a series of experiments.
The activated sludge was aerated in the conical bottomed vessel and
sludge samples were withdrawn over a 4-hour period to study five
treatment methods. On the succeeding day the aeration vesselwas
refilled and samples were withdrawn to complete the experiment with
six additional treatment methods. All these experiments were, there-
fore, conducted using two batches of sludge. While there was, no
doubt, some difference in the oxygen demand of the sludge mixture
during the course of these expenrments, the range of this variation is
not considered sufficient to impair the results obtained.
Each sludge treatment using one or a combination of reagents was

studied as follows: The dose of reagents to be studied was introduced
into each of eight 500 ml. glass stoppered bottles. These bottles were
then filled as rapidly as possible, two being filled at a time with the
twin siphons. After mixing the contents of all bottles the first and
last bottle filled were taken for the initial dissolved oxygen (D. 0.)
determination. As in the previous series the sludge was allowed to
settle for 5 minutes, after which the supematant was siphoned into
D. 0. bottles. The short Winkler technique employing the alkaline
iodide reagent containing sodium azide was used on all dissolved oxygen
determinations. After final acidification, however, each dissolved
oxygen sample was allowed to stand 2 minutes before titration. The
other 6 bottles of the treated sludge were shaken at 2 minute intervals
to keep the sludge in contact with the supernatant until the time when
the dissolved oxygen in them was to be determined. The dissolved
oxygen was determined on two of these after 30 minutes, on another
pair after 90 minutes, and on the final pair after 180 minutes of this
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treatment. After the analysis for dissolved oxygen in the 30-minute
samples with one treatment combination had been completed, another
set of eight bottles was prepared with another combination of reagents
and the sludge mixture added in the manner described, followed by
identical analytical treatment. This process was repeated until all
of the desired reagents or combinations of reagents had been studied.
The mean results from the duplicate bottles in each exeriment are
shown in table 3. The results indicated by footnote (1) are those in
which the duplicates did not check within 0.3 p. p. m. The control
experiments in this table indicated that the untreated sludge absorbed
oxygen rapidly, for only 35 to 40 percent of the initial quantity present
remained after 15 minutes. Experiments 10 and 11 showed that
sodium azide alone was not effective in stopping biochemical oxidation.
In experiment 11 about 10 times the concentration of this reagent
ordinarily used to destroy nitrite in the dissolved oxygen determina-
tion decreased the oxygen absorption so that 52.9 percent of the
original was recovered after 30 minutes.
TABLE 3.-Comparison of treatment procedures for the prevention of oxygen adsorption

in activated sludge

pH Dissolved oxygen present after Percent Of dissolved
Treatment used to stop |ui- Indicated time in minutes, oxygen recovered after

Experi- biochemical oxidation. sult- parts per million the indicated time In
ment No. (Reagents added to a 500 ing minutes

ml. bottle) treat-
ment 0 15 30 90 180 15 30 90 180

1 -..Smi.ooppersulfatesolution 4.6 7.16 -- 5.58 4.10 2 59 -- 77.9 57.3 36.2
2- 5 ml. copper nitrate solu 4.5 7.68 6.55 5.13 3.47 -- 85.3 66.8 45.2

tion (10 percent).
3- 1.4 ml. concentrated, H2S04 <1.6 6.88- 6. 23 6.17 5.77 -- 90.6 89.7 83. 9

+2.5 ml. sodium azide
solution.

4- 5 ml. MnSO4 and sulfamic 3.1 7.28 -- 6.66 6.35 6.05-- 91.5 87.2 83.1
acid+2.5 sodium azide.

5- m.sulfamicacid+2.Sso- 4.4 17.30-- 6.81 6. 11 5.35 -- 93.3 83.7 73.8
dium azide.

fi3..___- 0.5 ml. dilute acetic+2.5 4.5 7.41 -- 6.72 6.16 4.93 --90.7 83.1 68 5
sodium azide.

7- 2.5 ml. copper sulfate+0.5 3.4 7.57 --6. 81 6.12 5.64 --90. 0 80.8 74.5
ml. dilute acetic+4 ml.
sulfamic.

8 4. s0.ml.diluteacetc+4m. 4.0 6.26- 5.23 13.59 12.11 ------ 83.0 57.3 33.7
1sulfamic.

9- 0.5 ml. dilute acetic+4 ml. 4.1 '6.67 6.10 5.43 4. 72 91.5 81.4 70.8
sulfamic+2.5 ml. sodium
azide.

10- 2. ml. sodiumazide- 6.8 '5.45 -- 0.71 0.00 0.00 -- 13.0 0.00
11 10 ml. sodium azide- 6.8 '4.99 4.00 '2.64 '0.31 -- 80.2 52.9 ' . 2
Control- For Nos. 1 to 5 untreated 6.8 7.30 2.59 35.5- _
Control For Nos. 6 to 11 untreated 6.8 7.41 2 92-39.4-

I Determinations in which the duplicates varied more than 0.3 parts per million.
60-minute observation.

' Sludge settled poorly.
4 Excellent settling.
I Good settling.

The copper salts used were not as effective in stopping oxidation
as the combinations of reagents used in later experiments. Copper
acetate was also tried and, whereas it gave a good settling sludge, its
effectiveness in arresting respiration was of the same order as the

4668550 2-4 2
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sulfate and nitrate. The concentration of copper used in these exper-
iments is undesirable because it prevents the complete destruction
of nitrites by the azide treatment. It also prevents obtaining an
easily recognized sharp end point in the titration using starch as an
indicator. As the copper salts are not as effective in stopping oxida-
tion as other reagents, cause poor end points in titrations, and do not
permit the egective use of azide for nitrite destruction, their use for
preliminary treatment seems undesirabfe.
The results of the third series of experiments (table 3) show again

that sulfuric acid and azide treatment, which lowers the sludge pH
to 1.6, is very effective in stopping oxygen utilization by the sludge.
The initial dissolved oxygen data in this series of experiments are not
entirely comparable, because the experiments were performed on 2
days and there was a variation in aeration rate, especially in experi-
ments 6 to 11. However, the results of these experiments indicate
again that treatment with sulfuric acid and azide to lower the pH to
1.6 results in a lower initial dissolved oxygen as it would be expected
that the initial dissolved oxygen found bere would be between the
values found in experiments 2 and 4.
The most effective combinations in stopping biochemical oxidation,

in addition to those shown for series 3, were found in experiments 4,
5, 6, and 9. It will be noticed that in all these sodium azide was
used and the pH of the sludge resulting from the treatment was be-
tween 3.1 and 4.5. However, it was found that the introduction of
sodium azide in any of these combinations resulted in the generation
of some gaseous hydrogen azide, HN3. The release of this poisonous
gas into the atmosphere while the bottles were being filled was suffi-
cient to produce imediate severe headache in all persons who par-
ticipated in the experiments. '
Although the azide treatment in any of these combinations was

very desirable in preventing oxygen absorption, it was considered
too hazardous for practical use.
The result of experiment 7 showed that a reduction in the amount

of copper sulfate to one-half that used in experiment 1 with the addi-
tion of acetic acid and sulfamic acid was also very effective in re-
ducing oxygen absorption. Upon the basis of dissolved oxygen de-
pletion in 30 minutes, this treatment was almost twice as effective
as copper sulfate alone. Experiment 8 indicates the possibility of
using acetic acid and sulfamic acid together for decreasing oxygen
absorption.
A number of experiments were, therefore, carried out using a 30-

minute time for reaction with slight variations of the sludge treatment
given in experiments 7 and 8. The dissolved oxygen initially and
after 30 minutes was also determined upon similar sludge samples
by the method used in experiment 9 (table 3), employing acetic and
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sulfamic acids and azide as a standard. The mean results obtained,
employing the technique already described on duplicate portions in
every case, are shown in table 4. These data indicate that procedures
7 and 9, shown in table 3, are about equally effective in preventing
biochemical oxidation for a 30-minute period. Treatment with
sulfamic acid and acetic acid was not quite as effective as the other
two combinations. However, even this treatment is more effective
in stopping oxidation than the original copper sulfate treatment.
In addition, it destroys any nitrite present in the sludge which copper
sulfate, of course, does not do.

TABLE 4.-Comparison of oxygen depletion after 30 minutes in activated sludge
mixtures treated by p.romising methods to reduce biochemical oxidation

[Temperature of sludge in these tests 250 to 280 C.)

Dissolved oxy-
pHI re- gen, parts per Deple-

Treatment used to stop biochemical oxidation. (Reagents| suitinminrom mInu30added to a 5(1 ml. bottle) treat- Afte parts per
ment Initial 30mn- million

utes

4 ml. sulfamic+0.5 ml. dilute acetlc+2.5 ml. sodium azlde. 4.2 6. 11 5.34 0.77
(This treatment No. 9 from table 3 was used as a standard 23 4.1 2.35 1.87 .48

of comparison) ~~~~~3__ 4.4 s. 10 4.39 .71
of comparison)---- 4- 4.2 .5 81 5.25 .56

Mean ------------------------ . - .63

5 ml. of 5 Percent CU (W,H302)2+8 ml. sulAfmRc+0.5 ml. 2.9 62.51 2. 1 .84
dilute acetic. C(his treatment was qimilar to No. (of 2 - 4.2 2 59 2 .4051
table 3 excppt that 10 pereent copper acetate solution was 3 4.3 5. 9 5.18 .71
substituted for copper sulfate)-- l 4.4 5.855 5.03 .52

Mean -.---------------------- -- - .59

8 ml sulfamic+0.5 ml. dilute acetic -1- 3.0 6. 12 & 11 1.01
8m. sulfamic+0.5 ml. dilutc acetic -la- 3.0 6.21 5. 24 .97
8 ml. sulfamic+0.5 ml. dilute acttc -2 2.7 2 40 1.74 .66
8 ml. sulfamic+0.5 ml. dilute acetic -3 - X--- 26 -5.34 4.47.87
4 ml. sulfamic+1.0 ml. dilute acetic -4 3.5 5.85 5. 20 .65
S ml. sulfmIc+0.5 ml. dilute acetic - - 4a-- - 2.8 5.87 5.21 .66
8 ml. sulfamic+l.0 ml. dilute acetic -4b 28 5.81 5 15 .66

(Treatment No. 8 of table 3). I
Mean- ---------------------------------- -- .78

1 In this sample Cu5O4 was ured as in No. 9 of table 3.

In actual practice in determining dissolved oxygen in sludge liquors,
the sludge is not kept in contact with the supernatant, as was done in
the previous experiments, but is allowed to settle immediately after
it is collected and mixed with the respiratory inhibitor. Conse-
quently, a few additional experiments were carried out in this manner,
the dissolved oxygen being determined on the supematant after 5
minutes of settling and again after a 30-minute period. The data
sh0own in table 5 indicate that is it immaterial which coppersalt is used
with sulfamic and acetic acid. In the six tests made the dissolved
oxygen depletion in 30 minutes varied from 0.02 to 0.17 p. p. m. With
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sulfamic and acetic acid together, but no copper salt, a depletion of
0.34 p. p. m. of oxygen was obtained in 30 minutes on one of these
samples.
On the basis of the foregoiDg experiments, it is concluded that a

combination of copper sulfate, sulfamic acid, and acetic acid is most
effective and desirable for arresting respiration in activated sludge
when all factors are considered. It is realized that many other com-
binations of reagents may be used satisfactorily for this purpose, if
care is taken to remove and analyze the supernatant as soon as possible
after collection and contact with the inhibitors. Any one of the
reagents in this combination could even be used alone, but this com-
bination of the three is superior to any of the individual reagents or to
any pair of reagents for treating activated sludge in determining dis-
solved oxygen. It has been demonstrated that when a sludge is
collected in contact with these reagents, mixed, and allowed to settle
for 30 minutes a higher dissolved oxygen will be obtained than from
the same sludge sample from which the solids are removed mechan-
ically as rapidly as possible by centrifuging. This demonstrates that
it is extremely important to arrest the respiration instantly with the
collection of the sludge sample.
TABLiB 5.-Comparison of supernatant dissolved oxygen results in sludge treated

with respiratory inhibitors after 5 and 30 minutes of settling
[Temperature of sludge in these tests 240 to 250 C.]

pH sslredoxy Depletion
pHre-gen InSUPer-of super-

suiting natant, parts natant in
Treatment used to stop biochemical oxidation oSa.ple from Per million 30 mlin-

treat- ___ utes,parts
ment Initial- After 30 per mil.

ly minutes lion

Modification of No. 7 of table 3. acetic and sulfamic as in
No. 7:
A+2.5 ml. CuSO -{ 1 329 6.84 6.78 0 M

B+2.5 ml. CU(NO3)2 ------------- ------- -------- { 1 3.0 6.82 6.80.02B+2.5 ml. Cu(NOi)i-~~~~~~f 2 3.2 2.66 2.49 .17
C+5 ml. 5 percent Cu(C2HO) {-- - 1 4.2 68 2 d9 11

2 3.4 ~2.68 2.65 .03
1 3.0 6.60 6.51 .09

No. 8 of table 3: 8 ml. sulfamic, 0.5 ml. dilute acetic 2 4.4 2.47 2.13.34
3-- 6.14 6.14 .00

One series of experiments was carried out to determine the effective-
ness of the respiration-inhibiting reagents in eliminating nitrites during
the sludge treatment. To follow this reaction satisfactorily quantities
of nitrite were added to the sludge, after which the sludge was siphoned
in the manner described previously, into 500 ml. bottles containing
the reagenV3. After mixing, the bottles were allowed to stand, the
nitrites being determined in the supernatant after 15 and 30 minutes.
The results obtained, shown in table 6, indicate that the acetic acid
sodium azide treatment was not very effective in eliminating nitrites
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in sludge liquors. This confirms the work of Brandt (16). When
sulfamic acid was added to the above two reagents, the nitrite destruc-
tion reaction rate was increased. Treatment with sulfamic acid and
acetic acid, and this combination with copper sulfate, was most
effective in destroying nitrites in activated sludge liquors.
TABLE 6.-Nitrite destruction in activated sludge liquors by respiration inhibiting

reagents

Initial NO NO recovered after in-
,added to dicated timleb In min-.Treatment used on activated sludge sample. (Reagents added to a activated utes, parts per million500 ml. bottle) sludge,
parts per
million N 15 30

12 9.0 5.0
0.5 ml. dilute acetic+2.5 ml. sodium azide solution-1 24 22.0 18. 0

30 28.0 2&.0
12 4.0 2.0

4 ml. sulfamic+0..'5 ml. dilute acetic+2.5 ml. sodium azide solUtion- 249.-5.
36 12.0 6.0
12 .2 None

8 ml. sulfamic+0.5 ml. dilute acetic -- 24 8 None

12 None None
2.5 ml. CuBot solution +8 ml. sulfamic +0.5 ml. dilute acetic- 1 24. 3None3B 1.0 .06

12 120 12.0
5 ml. CuSO4 solution---- 24 2.0 2. 0

36 28.0 28.0

PROPERTIES OF SULPAMIC ACID

As sulfamic acid (NH2SO20H) has not been used in sewage analysis
heretofore, its properties will be briefly reviewed from Audrieth,
et al. (17). It is a crystalline, nonhygroscopic solid, melting with
decomposition at 2050 C. Its solubility in 100 grams of water varies
from 14.69 at 00C. to 47.08 at 800 C., and is decreased by the presence
of sulfuric acids. Sulfamic acid is highly ionized in aqueous solution
and is of relatively ~the same strength as hydrochloric, nitric, and
sulfuric acids. This acid has been recommended as a primary standard
in acidimetry and can be titrated tUsing indicators whose transition
points lie within the pH range of 4.5 to 9.0.

Solutions of sulfamic acid are rapidly decomposed by the addition
of nitrite:

H+
NH2SO20H+NaNO2--'NaHS04+N2+H20

This reaction takes place quantitatively and may, therefore, be used
for qualitative or quantitative determination of either sulfamic acid
or nitrite. In the reagent suggested for inhibiting respirationi in
sludge, the sulfamic acid reacts with any nitrite present in accordance
with the above reaction with the liberation of nitrogen- gas. Neither



the sulfamic acid nor the products formed by it interfere in any way
with the subsequent determination of dissolved oxygen. Sulfamic
acid, however, does react with oxides, hydroxides, and carbonates
to form sulfamates. As most sulfamates are soluble in water, the
formation of copper, manganese, or sodium sulfamates in the process
of sludge treatment or dissolved oxygen determination does not in-
troduce any difficulty.
The sulfamic acid can, however, be oxidized or hydrolyzed and this

would make the inhibiting reagent worthless as far as nitrite destruc-
tion is concerned. In the cold chlorine, bromine and chlorates
oxidize sulfamic acid to sulfuric acid, but potassium permanganate,
chromic acid, and ferric chloride exert no oxidizing action. Under
the same conditions as those existing during the dissolved oxygen
determination, iodine exerts no apparent oxidizing action on sulfamic
acid.

Hydrolysis of sulfamic acid (that is conversion from an ammonosul-
furic acid into an aquosulfuric acid) takes place in accordance with
the following reaction:

NH2SO20H+HOH--?H2SO4+NH3 (or NHJHSO4)
This reaction takes place very glowly at ordinary temperatures
for, according to Audrieth et al. (17), no appreciable concentration
of sulfate ion could be detected until after several weeks. At higher
temperatures the hydrolysis becomes quite rapid, 40 percent of a 10
percent solution being hydrolyzed in 6 hours at 800 C. according to
Cupery (18). In view of this rapid hydrolysis caution in heating
to obtain solution of sulfamic acid and copper sulfate in the prepara-
tion of the inhibiting reagent is advised. To what extent hydrolysis
of the sulfamic acid takes place in this reagent at ordinary tempera-
tures is unknown at present. It has been found that the reagent has
maintained its effectiveness in the destruction of nitrites for 45 days
after preparation. The efficiency of the mixed reagent as a respira-
tory inhibitor in activated sludge would be but slightly affected, if
at all, by hydrolysis of the sulfamic acid due to the continued activity
of its other constituients.

PREPARATION OF THE INHIBITORY REAGENT

The inhibitory reagent is prepared in the following manner: Fifty
gm. of copper sulfate are dissolved in 500 ml. of distilled water.
Thirty-two gm. of sulfamic acid are then dissolved in 475 ml. of water-
and the two solutions, together with 25 ml. of glacial acetic acid
are mixed. Solution of the sulfamic acid may be slow but can be
accomplished by stiring. Heat should not be used to facilitate
solution nor should the mixture be exposed to beat at any subsequent
time as this hastens the hydrolysis of sulfamic acid. The technical

1058Idly 17, 192



grade sulfamic acid may give a slight turbidity. This turbidity may
be disregarded as it does not affect the efficiency of the reagent, or
it may be removed by filtration. Five ml. of this reagent correspond
to the 2.5 ml. of 10 percent copper sulfate, 0.5 ml. of 1:4 acetic acid,
and 8 ml. of 2 percent sulfamic acid as used in 500 ml. bottles in the
experimental work. In general, 1 ml. of the inhibitory reagent is
used for each 100 ml. portion of sample.

RECOMMENDED PROCEDURE FOR DETERMINING DISSOLVED OXYGEN

In practice, 10 ml. of the inhibitory reagent are added to a 1-liter
bottle. The sample of mixed liquor is siphoned or allowed to flow
into the bottle to overflowing, with reasonable caution to avoid
aeration, the stopper inserted, and the bottle inverted several times
to mix the contents. The sludge is allowed to settle for 5 or 10
minutes, or until the sludge has settled sufficiently to pernit siphon-
ing the supernatant into a 300-ml. bottle without obtaining sludge
solids. If the sludge is bulking badly a period of 30 to 40 minutes
may be allowed for the sludge to settle. There will be no appreciable
loss of oxygen within this time provided continuous agitation is
avoided. The agitation incidental to transportation of the mixed
liquor sample containing the inhibiting reagent from a collection
point to a laboratory within easy walking distance should not be
detrimental. The dissolved oxygen is determined on the supernatant
in the 300-ml. bottle by the short Winkler technique. Two ml. of the
standard manganous sulfate and 3 ml. of alkaline iodide containing
sodium azide 4 are added and the sample is shaken for 30 seconds.
Two ml. of concentrated sulfuric acid are added and the sample is
shakeni. If it is desired to titrate 200 ml. of the original sample,
203.4 ml. are measured out and titrated with standard N/40 thio-
sulfate solution.

SUMMARY

An inhibiting reagent composed of sulfamic acid, acetic acid, and
copper sulfate is proposed. This reagent is about twice as effective
as copper sulfate used alone, though it contt only one-half the
original concentration of this salt and consequently does not interfere
witb the end point in the iodine titration. When activated sludge is
brought into contact with this reagent, oxygen absorption is stopped,
nitrites are destroyed, and thebsludge is coagulated. The dissolved
oxygen may then be determined upon the separated supernatant by
the application of the short Winkler procedure employing sodium
azide in the alkaline iodide solution. The determination of dissolved
oxygen in activated sludge mixtures by this procedure is simple and
dependable and has been found especially valuable in actual operating
practice.

4 The standard alkaline iodide solution containing 8 gm. of sodium azide per liter.
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PROVISIONAL MORTALITY RATES FOR THE FIRST
QUARTER OF 1942

The mortality rates in this report are based upon preliminary data
from 27 States, the District of Columbia, Alaska, and Hawaii for the
first 3 months of 1942. Comparative data for 26 States and the
District of Columbia are presented also for the first 3 months of 1940
and 1941.

This report is made possible through a cooperative arrangement with
the respective States, which voluntarily furnish provisional monthly
tabulations of current birth and death statistics to the United States



Public Health Service, which analyzes and publishes the data. Because
of lack of uniformity in the method of classifying deaths according to
cause, as well as some delay in filing certificates, these data are pre-
liminary and may differ in some instances from the final figures sub-
sequently published by the Bureau of the Census.

In the past, however, these preliminary reports have accurately
reflected the trend in mortality rates for the country as a whole.
Some deviation from the final figures, especially those for specific
causes of death, for individual States may be expected because of the
provisional nature of the information. Nevertheless, it is believed that
the trend in mortality within each State is correctly represented.
Comparisons of specific causes of death for different States are subject
to error because of variations in tabulation procedure and promptness
of filing the original certificates. Such comparisons should be based
upon the final figures published by the Bureau of the Census.
The mortality rate from all causes during the first 3 months of 1942

was nearly 8 percent less than the corresponding rate for 1941 and
10 percent less than the rate for 1940. The decrease in the death rate
was widespread; only 4 of the 27 States for which data are available
reported a higher rate in 1942 than in 1941.

This decrease in the mortality rate was made possible by a decrease
in the death rate from every important cause except cancer. However,
about one-half of the decrease resulted from the unusually low death
rates from influenza and pneumonia. Each of the 27 States reported
that the death rate for influenza was lower than the rate for last year,
while 24 States reported a lower death rate for pneumonia.
The only diseases, other than cancer, with a higher death rate in

1942 are measles and diarrhea and enteritis, each of which is relatively
unimportant as a cause of death.
The death rate for automobile accidents dropped from 22.9 per

100,000 in 1941 to 21.8 in 1942, a decrease of about 5 percent. A
further decrease in the number of fatal automobile accidents can be
expected during the remaining months of 1942, due to gasoline rationing
and the difficulty of replacing worn-out tires.
The birth rate continued to increase; the rate for the current quarter

is about 5 percent higher than the rate for the first quarter of 1941,
and nearly 12 percent higher than the rate for the first quarter of 1940.

466855-42----.3
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DEATHS DURING WEEK ENDED JULY 4, 1942
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commercel

Week ended Correspond-
July 4, 1942 iug week,1941

Data from 87 large cities of the United States:
Total deaths- 7,509 7,711
Average for 3 prior years ---_-___---- ____---- _________--- ___-7,296
Total deaths, first 26 weeks of year - 223,479 227.278
Deaths per 1,000 population, first 26 weeks of year, annual rate 121 12.3
Deaths under 1 year of age --5----- 36 438
Average for 3 prior years - 439-
Deaths under 1 year of age, first 26 weeks of year- 14,374 13,298

Data from industrial insurance companies:
Policies in force- 64,947,038 397,986
Number of death claims -10,896 8,913
Death claims per 1,000 policies in force, annual rate -8.7 7.2
Death claims per 1,000 policies, first 26 weeks of year, annual rate 9.7 10.1



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what corndition. cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 11, 1942
Summary

The incidence of meningococcus meningitis for the current week is
twice as high as the 5-year (1937-41) median and above that for any
other corresponding week since 1937. Of the current total of 61 cases,
17 occurred in the Middle Atlantic States and 11 each in the New
England and South Atlantic States, or approximately 64 percent of
the total from these 3 areas.
The number of cases of poliomyelitis reported for the current week

(59), is slightly more than half of.the 5-year median expectancy (101
cases). The largest number of cases was reported in the West South
Central area, where Arkansas reported 12 cases, the same number as
reported for the preceding week. Tennessee reported 5 cases and
Georgia and Alabama 4 each. No other State reported more than
3 cases.
The incidence of measles dropped below the 5-year median during

the week. The number of cases of diphtheria increased from 136 to
164, and of typhoid fever from 166 to 214. Smallpox, with only 9
cases, continues below the incidence for the corresponding week of
any other prior year.
Other reports include 2 cases of anthrax (1 each in Delaware and

Texas); 20 cases of amebic dysentery, 482 cases of bacillary dysentery
(408 in Texas), and 394 cases of unspecified dysentery (348 in Vir-
ginia); 24 cases of Rocky Mountain spotted fever, of which only 5
occurred in the Mountain States; 25 cases of tularemia (9 in Ark-
ansas); and 65 cases of endemic typhus fever (20 in Georgia, 18 in
Texas, and 10 in Alabama).
The death rate for the current week in 88 large cities in the United

States is 10.6 per 1,000 population, as compared with 10.7 last week
and a 3-year (1939-41) average for the week of 11.0. The accumu-
lated rate to date is 12.0 as compared with 12.3 last year.
The death rate for the United States in 1941 was 10.5 per 1,000

population, the lowest in the history of the death registration area.
In 1938 and 1939 it reached the previous low of 10.6, while in 1940 it
increased slightly to 10.8.

(1067)
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Telegraphic morbidity reports from State health officers for the week ended July 11,

1942, and comparison with corresponding week of 1941 and 6-year median
In thes tables a zero indicates a dente report, whil leaden imply that, although none were reported

cas may have occurred.

Diphtheria unfluenza Measles meningococcis

Division and State Week ended Me- W\'eek ended Me- Week ended Me- Week ended Me-
dian dian dian dian

July July 1937- July July 1937- July July 1937- July July 1937-
11, 12, 41 11, 12, 41 11, 12, 41 11, 12, 41
1942 1941 1942 1941 "- 1942 1941 1942 1941

NZW ENO.

Maine-
New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut-

MID. ATL.

New Yorkl
New Jersey-
Pennsylvania-

B. NO. CEN.

Ohio
Indiana
Ilino-is

Michigan 2

Wisconsin-

W. NO. CEN.

Minnesota
Iowa
Missouri-.
North Dakota
Bouth Dakota-
Nebaka-
Kansas

SO. ATL.

Delaware-
Maryland 2

Dist. of Col-
Virginia
West Virginia
North Carolina
South Carolina
Georgia
Florida

E. SO. CEN.

Kentucky-
Tennessee-
Alabama
Misssippi 2

W. SO. CEN.

Arkansas-
Louisiana-
Oklahoma-
Texas-

MOUNTAIN

Montana-
Idaho --------
Wyoming-
Colorado

New Mexico-
Arizona --------
Utah
Nevada

-PACIFIC
Washington
Oregon

California-
Total

27 weeks 3 6

I
0

0

8
0

1

3
a
2

is
2

0

4

5

3

2

0

0

3

2

3

3

9
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B
4

3
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0
0

0

4

1

1
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6
4

2
1

12
4

1

4

0

1

0

2

1

3

8

2

5

3

2

1

3

7

0

0

0

4

0

1.

15j __
81 1

91-------

E
4
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4

1

2

3

0

0

1

3

0

1
2
6

2
3
4

7
3

.4
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4
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4

----ii13

1

i

1

2

2
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5

la
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16 2

8

-13
122

2 3 0

0 1 1-

0 0 0 36
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0 1 1-

2 0 0 1i
0 0 0----

0 0-

1 0 1-

1 4 1 1
16 12 22 21

164 1261 1971 43~~~~~~~~~~~~I_~~~~~~~~~~
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7
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0
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0
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See footnotes at end of table.
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Telegraphic morbidity reports from State health officers for the week ended July 11,
1942, and comparison with corresponding week of 1941 and 5-year median-Con.

Poliomyelits Scarlet fever Smallpox Typhoid andpavr

DjiviSIO and State Week ended Week ended Week ended Week endDivisinand tate -Me- -____ Me- _ _____ Me- Me-
dinn dian dian dian

July July 1937- July July 1937- July July 1937- July July 1937-
11, 12, 41 11, 12, 41 11, 12, 41 11, 12, 411942 1941 194 1941 1942 1941 1942 1941

NZW KNO.
Maine --
New Hampshire.
Vermmnt -- --
Massachusetts-
Rhode Island
Connecticut-

MID. ATL.

New Yorkl
New Jersey --
Pennsylvania-

R. NO. CEN.

Ohio-
Indiana -----
Mlinois
Michigan 2

Wisconsin-
W. NO. CEN.

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

J0. ATL.

Delaware --
Maryland 2 .
Dist. of Col-
Virginia ----
West Virginia-
North Carolina-
South Carolina
Georgia
Florida -----------

E. 80. CEN.
Kentucky-
Tennessee-
Alabama
Misimippi2-

W. 80. CEN.
Arkansas-
Louisiana-
Oklahoma
Texas

MOUNTAIN
Montana -
Idaho
Wyoming
Colorado-------
New Mexico
Arizona
Utah2
Nevada

PACIFIC

Washington
Oregon
California -

Total

27 weeks

0
0
0
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0
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0
0
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0
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3
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6
3
8
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5
1

3
5
2
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3
4
3
6
2
3
8
2

8
2
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0
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I
a
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4
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3
8
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1
6
7
0
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8
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0
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0
0
4
0
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11I 3E
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3
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9
7

2
4
8
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6
1
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3
1
6
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0
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0
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0
0
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0
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0
0
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0
0
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0
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0
1
0
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0
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3
4
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5
2
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0
0
0
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2
1
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0
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0
6
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6
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0
1
0
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1
0
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Telegraphic morbidity report fromState health er tfor the week ended July 11,

Whooping Week ended July 11, 1942cough

Dision and Week ended- Dysentery En- Rockystate ceph_|___ Anali I isMt. Ty-An- alitisceph Le Tl phus
July Jul2 tra Ame- Badl- Unec- infec: roey remia fever
1942 1941 bic lary tie tious fever

NEW ENG.

Maine-
New Hampshire
Vermont-
Massachuuetts
Rhode Island
Connecticut-

MID. ATL

New York-
New Jersey-
Pennsylvania-

N. NO. CZN.
Ohio ---------
Indiana
Iinobi

Michigan 2
Wisconsin-

W. NO. CNN.

Minnesota-
Iowa-
Missouri
North Dakota-
South Dakota-
Nebrska
Kranns -

so. A.

Delaware-
Maryland
Dist. of Co
Virginia-------
West Virginia-
North Carolina-
South Carolina-

ldda------------

N. 80. CNN.

Kentulcky------------

Mississippi'-

W. 50. CNN.

Louisiana
Oklahoma-
Tea

MIOUNTAIN
Montana

Idaho
Wyom~g------
Colorado --------
New Mexico-
Aiona ------------

Utah'
Nevada-

PAC=FI

Washington-
Oregon
Califoria

Total -------

27 wee--s---

2

22

2

6

37
23
211

ala
11
21

41
II

111
64

1

61

Z

11

6C
14
is
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22
1I

20

9

12
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17
15
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24
6

31
2
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30

2221
3, 522

WIl

27
4 1

1

1 116

12
1 21

1 301
1 135
6 293

267

2 30

2 145
7 268
3 168

1 76
557
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a 20

3
11

7

i 65

46

38
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10
13

64
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15
27

27

2083
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27

10
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15
14
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24

117
16
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4,078
3,938

,_=
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0
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0
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0

0
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0

0

1

6
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0
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0

0

0
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0

0

0

0

0

0

0

0

0
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0
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0
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1
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0

0

0
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0

0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0

0

0

0

0

0
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0

0
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0

0

0

0
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0

0

0

0

0

0

0

3
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0

0

0

0

0

0

0

0

0

0

0

0

0

0DDD
C

0

0
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0
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0
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I
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0
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0
0
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1 0
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0
0

0

0

0

0

O
O
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0

D
201 5

1
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I4
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O
O
O
O
O
O
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0

0

0

15

Now York City only.
' Period ended earlir than Saturday.
' A later report shows 11 ea of diphtheria in Texas for the week ended July 4, instead of 1 case as pre-viousy reported.
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WEEKLY REPORTS FROM CITES
City reports for week ended June 27, 1942

This table lists the repot from 89 cities of more than 10,000 population distributed throughout the United
States, and represents a cross setion of the current urban Incidence of the diseise included In the ttbl:'.

Wunza *j

_ Go GO E-4

Atlanta, Oa -0 0 5 0 0 0 1 0 2 0 1 1
Baltimore, Md -1 0 0 38 8 2 0 12 0 0 42
Barre, Vt -- 0 0 0 3 0 0 0 0 0 0 6Billings, Mont - 0 0 0 10 0 0 0 0 0 0 1Birmingham, Ala 0 0 6 0 0 1 3 0 0 0 0 2

Boise, Idaho - 0 0 0 2 0 0 0 0 0 0 0
Boston, Mass I- 1 0 0 143 3 9 0 33 0 2 28Bridgeport, Conn- 0 0 0 1 0 0 0 7 0 0 4Brunswick,Ga-0 0 0 0 0 0 0 0 0 0 0
Buffalo, N.Y -1 0 1 10 1 7 0 6 0 0 2

Camden,N.3-0 0 .0 0 0 0 0 9 0 O 7
Charleston, S. C-0 0 1 2 0 0 0 0 0 0 0 0Charleston,W.Va- 0 0 -. 0 0 0 0 0 0 0 0 0Chicago, Ili -9 0 2 0 20 0 20 0 51 0 0 155Cincinnati,Ohio- 1 0 1 0 3 1 1 0 10 0 0 7

Cleveland, Ohio-2 0 1 0 2 0 2 0 20 0 0 35
Columbus,Ohio - 0 0 0 8 0 3 0 8 0 0 13
Concord N.H-0 0 0: 3 0 1 0 0 0 0 0Cumeriand, Md- 0 0 0 0 0 0 0 0 0 0 0
Dallas, Tex ------ 3 0 0 2 0 0 0 0 0 1 13

Denver,Colo -2 0 3 1 52 0 1 0 1 0 1 10
Detroit,Mich -1 0 0 38 0 15 0 63 0 1 39
Duluth,Minn - 0 0 0 0 0 0 0 0 0 0 6Fall River,Ma- 0 0 0 6 0 1 0 10 0 0 2
Fargo, N. Dak-0 1 0 1 0 0 0 0 0 0 1

Flint Mich 0 0 0 2 0 3 0 2 0 0 1
FortWayne,-Ind0 0 0 0 1 0 0 0 0 3Frederlck, Md 0 0 0 0 0 1 0 0 0 0 0
Galveston, Tex - 0 0 0 0 0 4 0 0 0 0 4Grand Rapids,Mich 0 0 0 0 0 0 0 1 0 0 7

Great Falls, Mont- 0 0 3 0 1 0 0 0 0 3
Hartford Conn - 0 0 0 36 0 0 0 3 0 0 14
Helena,iont -0 0 0 4 0 2 0 0 0 0 0
Houston, Tex -5 0 0 3 0 4 0 0 0 1 2Indianapolls, Ind- 1 0 0 25 0 1 0 4 0 0 16

Kan City,Mo.- 0 0 21 0 2 0 6 0 0 1
Kenosha,WisL- 0 0 0 6 0 0 0 0 0 0 16
LittleRock,Ark- 0 0 2 0 1 0 2 0 1 0 0.
LosAngeles, Calif- 2 0 6 0 296 4 9 0 9 0 1 24
Lynchburg,Va-0 0 0 0 0 0 0 0 0 0 7

Memphis, Tenn- 0 0 1 0 12 0 4 0 1 0 0 39Milwaukee, Wis - 0 0 0 335 0 0 0 16 0 0 25Milmeapolis, Minn- 1 0 1 27 1 5 1 6 0 0 3Missoula Mont 0 0 0 0 0 0 0 1 0 0 0Mobile, Ila - 0 0 0 0 0 2 0 0 0 0 0

Nashville Tenn 0 0 0 6 0 1 0 1 0 0 1Newark, k.J - 0 0 2 0 82 0 0 0 6 0 0 au
NewHaven,Conn- 0 0 11 1 2 0 0 0 0 2
New Orleans, La- 2 0 1 1 29 1 3 2 1 0. 3 3
New York, N.Y- 9 1 2 0 71 11 38 2 77 0 6 215

Omaha, Nebr -0 0 0 10 0 0 0 1 0 0 4Philadelphia, Pa- 1 0 1 0 25 5 7 0 49 0 0 54
Pittsburgh, Pa O- 0 0 1 0 6 0 4 0 5 0 0 16
Portland,Maine - 0 0 0 27 0 0 0 2 0 0 0
Providence, R. I- 1 0 100 0 2 0 0 0 0 12

Pueblo,Colo - 0 0 0 0 0 0 1 2 0 0 1Racne,Wis O-0 0 O 33 0 0 0 3 0 0 16Ralgh, N. C -0 0 0 2 0 0 0 0 0 0 1Readi-ng, Pa -0 0 0O 1 0 1 0 2 0 0 4Richmond,Va-0 0 2 2 a 0 3 0 2 0 0 4
See footnotes at end of table.
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City reports for week ended June 27, 1942-Continued

J~ Influenza
b

a

Roanoke, Va O 0 0 ' O O O O O 1 O
Rochester, N. Y O O0 4 O 2 O 2 O 1 15
wramento, Ca-- O O 0 6 O 4 2 1 O O 8

Saint Louis, Mo O O 0 14 O 3 1 1 O O 2

Saint Paul, Minn-0 0 30 0 1 0 2 0 0 18

alt Lake City Utah 0 0 0 263 0 4 0 2 0 0 12
San Antonio, lex-- 0 0 3 0 6 0 1 0 0 6

San Francisco, Calif 0 0 0 222 2 3 0 9 0 0 6
Savannah, Ga-0 0 5 0 2 0 0 0 0 0 0 0

Seattle, Wash -2 0 0 275 0 6 0 0 0 0 23
Shreveport La0 0 1 0 0 5 0 0 0 1 0

South Bena, Ind 0 0 0 0 0 0 0 0 0 1
Spokane, Wash 0 0 0 89 0 0 0 1 0 0 3
Springfleld, III -0 0 0 4 0 0 0 2 0 0 0

Springfield Mass 0 0 24 0 4 0 13 0 0 3
Superior, s0 0 O 9 0 0 0 2 0 0 0

Syracuse, N. Y .0 314 0 5 0 0 0 0 25
Tacoma,Wash-0 0 26 0 1 0 0 0 0 0

Tampa, Fla-0 0 1 0 2 0 0 0 0 0

Terre Haute, Ind-0 0 0 0 0 1 0 0 0 0 0

Topeks, Kans 0 0 0 7 0 1 0 1 0 0 4
Trenton, N. J -0 0 0 0 0 2 0 3 0 0 6
Washington D. C 2 0 0 42 2 9 0 8 0 1 28
Wheeling, .Va-0 0 O 2 0 1 0 0 0 0 3

Wichita, Kans-0 0 O 18 0 4 0 1 0 0 4
Wilmington, Del-0 0 1 0 1 0 2 0 2 1
Wllmington, N. C 0 0 0 0 0 1 0 0 0 0 16

Winston-Salem, N. C 0 0 0 2 0 0 0 0 0 1 0

Worcester, Mass-0 0 2 0 11 0 9 0 0 48

D8ent;ery, amebic.-Cas: Boston 1; Los Angeles, 1; Minneapolis, 1; New York, 1; St. Lous, 1.
Dysentery, bacillary.-Cases: Baltimore, 3; Detroit, 2; Little Rock, 1; Los Angeles, 6; New York, 2;

Richmond, 1.
Leproe.-Cases: Los Angeles, 1.

Rocky Mountain spottedfeer.-Cases: Galveston, 2; Spokane, 1.
Tularemia.-Cases: New Orlans, 1.
Typhutafer.-Cases: Chareston, S. C., 1; Houston, 2; New York, 3; Savannah, 1.

Rates (annual basis) per 100,000 population, for the group of 89 cities in the preceding
table (estimated population, 1942, 34,068,487)

Infuenza Ty-
phoid WopDiph- Mea- Pneu- Scarlet Small- and |Whoop

Period theria sles monia fever pox para-
ca | Cases Deaths cases deaths cases cases typhoid Causfever M5

cases

Week ended June 27, 1942.-- 7.20 6.43 1.38 440.77 37.61 75.48 0.00 3.67 174.99
Average for week, 1937-41 -- 12.69 4.64 17 144.64 43.48 119.61 L 08 5.11 190.63

Medlan.

PLAGUE INFECTION IN CALIFORNIA

Plague infection has been reported proved in specimens collected
in California as follows:
Kern County: May 5, in a pool of 343 fleas from 28 ground squirrels

(C. beecheyi) collected 12 miles east of Wheeler Ridge, Castac Lake
area.



Lassen County: June 2, in tissue from 1 ground squirrel (C. beldingi)
found'dead 3 miles south and 9 miles east of Amedee.
Monterey County: June 20, in organs from 1 ground squirrel

(C. beecheyi) taken at Fort Ord Military Reservation, 12 miles south-
west of Salinas.
San Louis Obispo County: In organs from ground squirrels (C.

beecheyi) as follows: June 7, in organs from 10 squirrels taken 43 miles
east of Arroyo Grande, and in organs from 13 squirrels taken 234 miles
north and 8 miles east of Santa Maria; June 10, in organs from 10
squirrels taken from the same location.
Santa Barbara County: June 7, in organs from 13 ground squirrels

(C. beecheyi) taken 12 miles east and 2 miles north of Santa Maria.
Siskiyou County: June 5, in mass pool of tissue from 5 ground

squirrels (C. douglasii) taken from the Siskiyou Fair Grounds, 14
miles south of Yreka.

TERRITORIES AND POSSESSIONS

Hawaii Territory

Pkigue (rodent).-During the week ended June 20, 1942, a plague
infected rat was reported in the Kapulena area and another rat was
reported in Honokaa, Paauhau area, both in Hamakua District,
Island of Hawaii, T. H. During the week ended June 13, 1942, a
plague infected rat was reported in Hamakua District, Island of
Hawaii, T. H., no other location being given.
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FOREIGN REPORTS

CANADA

Provinre8-Communicable di8ea8e8-Week ended June 13, 1942.-
During the week ended June 13, 1942, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince Nova New Que- On- Mani- S Al- British
Dimease Edward Bruns- bcttha cotia c ario tba katch- ta Colum- Total

Island wic ewan honbia

Cerebrospinal meningitis -- 2 1 5 1021 3 24
Chickenpox --14 1 117 318 49 32 23 94 648
Diphtberia --14 1 18 1 4 4 -- 42
Dyntery ---- 8 -----1 9
German measles ---- 10 53 6 8 4 20 101
luena -- 2 ---3 3 9 17
Mease- 2---244 258 136 10 6 42 698
Mumps -6 28 -- 73 421 88 116 36 427 1,195
Pneumonia -- 5-- - 14 3 --- 3 25
Poliomyelitis ------ 4 1 5
Scarlet lver --10 13 49 147 40 25 48 43 375
Tuberculos- --- 3 6 125 59 56 2 2 29 282
Typhoid and paraty-
phoidever- -- - 1 23 1 ---- 5 30

Undulant fever ---- - 2----- 2
Whooping cough --- 2 172 69 9 2 1 103 358
Othercommunicable dis-
Sam -- -13 -- 3 231 26 4 1 3 281

CHILE

Cerebrospinal meningitis.-According to recent information, cerebro-
spinal menigitis is reported to be epidemic in Santiago and Valparaiso
and vicinity, Chile.

SWITZERLAND

Notifiable diwea8e-February 1942.-During the month of February
1942, cases of certain notifiable diseases were reported in Switzerland
as follows:

Diseam Cases Disease Cases

Cerebrospinal meningitis -28 Mumps - 157
Chickenpo- 126 Paratyphold fever -18
Diphtberia ----- 94 Poliomy-l--t- 12
Dyntery-1 -t f----------------------- I ever- 236
German meales- 23 Tuberculos------------------------------ 289
Influnz - 222 Undulant fever- 9
Measd"----------------------------------- 615 Whooping oough- 65

(1074)
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REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NoTz.-Except in cas of unusual prevalence, only those plaes are Included which had not previousy
reported any of the above-mentioned dieas, exept yellow fever, during the current year. All reports of
yellow fever are publihed currently.
A cumulative table showing the reported prevalence of these dies for the yer to date is published b*

the PuBsuc HUALTv Rfroims, for the lat Friday in each month.
(Few reports are available from the invaded countries of Europe and other nations in war zon.)

Smallpox

England and Waleg-Sindon, South.-During the week ended
July 4, 1942, 3 cases of smallpox were reported in Swindon, South,
Central England.
Scotland-Glasgow.-During the week ended July 4, 1942, 23 cases

Of smallpox with 2 deaths were reported in Glasgow, Scotland.

Typhus Fever

Algeria.-During the period May 21-31, 1942, 2,235 cases (111 in
Algiers, and 58 in Oran) of typhus fever were reported in Algiers.
Bulgaria.-During the week ended May 30, 1942, 10 cases of typhus

fever were reported in Bulgaria.
Iraq.-During the week ended May 30, 1942, 8 cases of typhus

fever were reported in Iraq.
Spain.-During the week ended June 6, 1942, 13 cases (5 in Barce-

lona) of typhus fever were reported in Spain.
Yellow Fever

Colombia Santander Department-Velez.-On May 19, 1942, 1
death from yellow fever was reported in Velez, Santander Department,
Colombia.

* * *

COURT DECISIONS ON PUBLIC HEALTH
Sexnual 8terdlization-habitual crimina8-Oklahoma 8tatute held

unconstitutional.-(United States Supreme Court; Skinner v. State
of Oklahoma ex rel. Williamwon, Atty. Gen.; decided June 1, 1942.1)
The Oklahoma habitual criminal sterilization act defined an "habitual
criminal" as a person who, having been convicted two or more times
for crimes "amounting to felonies involving moral turpitude" in
either an Oklahoma court or a court of any other State, was there-
after convicted of such a felony in Oklahoma and sentenced to a
term of imprisonment in an Oklahoma penal institution. Provision
was made (a) for the institution by the attorney general of a pro-
ceeding in the Oklahoma courts against such a person for a judgment

1 See The Uiiited States Law Week, volume 10, number 47, June 2, 1942, page 4424; 62
S. Ct. 1110.



that such person should be rendered sexually sterile and (b) for
notice, an opportunity to be heard, and the right to a jury trial. If
the court or jury found that such person was an habitual criminal
and that he could be sterilized without detriment to his general
health, then the court had to render judgment to the effect that he
be sterilized. The law also provided that "offenses arising out of the
violation of the prohibitory laws, revenue acts, embezzlement, or
political offenses" should not come or be considered within its terms.
The petitioner in the instant case was convicted in 1926 of stealing

chickens and was sentenced to the Oklahoma reformatory. In 1929
he was convicted of robbery with firearms and sentenced to the re-
formatory, and again in 1934 he was convicted of robbery with fire-
arms and sentenced to the penitentiary. He was confined there wheni
the sterilization act was passed in 1935, and in 1936 the attorney
general instituted proceedings against him. The court instructed
the jury that the crimes of which the petitioner had been convicted
were felonies involving moral turpitude and that the only question
for the jury was whether the sterilization operation could be per-
formed on petitioner without detriment to his general health. The
jury found that it could and the lower court's judgment directing that
the operation be performed was affirmed by the Oklahoma Supreme
Court2 against the petitioner's contention that the act was unconsti-
tutional by reason of the 14th amendment of the Federal Constitution.

Several objections to the constitutionality of the act were pressed
upon the United States Supreme Court but the court passed those
points without intimating an opinion on them because it said that
there was a feature of the act which clearly condemned it and that
was its failure to meet the requirements of the equal protection clause
of the 14th amendment. As illustrative of the inequalities in the act
it was pointed out by the court that in Oklahoma grand larceny,
which was committed when the property taken exceeded $20 in value,
was a felony and that embezzlement was punishable "in the manner
prescribed for feloniously stealing property of the value of that
embezzled." Hence, one who embezzled property worth more than
$20 was guilty of a felony. A clerk, said the court, who appropriates
over $20 from his employer's till and a stranger who steals the same
amount are thus both guilty of felonies. "If the latter repeats his
act and is convicted three times, he may be sterilized. But the clerk
is not subject to the pains and penalties of the act no matter how
large his embezzlements nor how frequent his convictions." As an-
other example the court said that a person who entered a chicken
coop and stole chickens committed a felony and could be sterilized
if he was thrice convicted. If, however, he was a bailee of the prop-

2 For an account of the decision of the Oklahoma Supreme Court see Public Health
Reports, November 7, 1941, page 2185.
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erty and fraudulently appropriated it, he was an embezzler. "Hence
no matter how habitual his proclivities for embezzlement are and no
matter how often his conviction, he may not be sterilized. Thus
the nature of the two crimes is intrinsically the same and they are
punishable in the same manner." It was also pointed out that under
Oklahoma law the question whether a particular act was larceny
by fraud or was embezzlement turned not on the intrinsic quality of
the act but on when the felonious intent arose.
The guaranty of equal protection of the laws, said the court, is

a pledge of the protection of equal laws. "When the law lays an
unequal hand on those who have committed intrinsically the same
quality of offense and sterilizes one and not the other, it has made
as an invidious a discrimination as if it had selected a particular race
or nationality for oppressive treatment. [Cases cited.] Steriliza-
tion of those who have thrice committed grand larceny with immunity
for.those who are embezzlers is a clear, pointed, unmistakable dis-
crimination."
Milk-sa1e--use of paper containers.-(United States Supreme

Court; City of Chicago et al. v. Fielderest Dairies, Inc., 62 S. Ct.
986; decided April 27, 1942.) The city of Chicago, by a 1935 ordi-
nance, required that milk or milk products "sold in quantities of
less than 1 gallon shall be delivered in standard milk bottles." The
respondent corporation sought a permit from the Chicago Board of
Health to sell milk in "Pure-Pak" paper containers in that city but
the permit was not granted. Thereafter the respondent filed suit in
the United States district court alleging, among other things, that
its "single service, sterile, sanitary and nonabsorbent" containers were
"standard milk bottles" within the meaning of the Chicago ordi-
nance and that the ordinance, if it were construed as prohibiting re-
spondent from using its paper containers, was unconstitutional and
invalid under the Federal and State constitutions. The complaint
prayed for a declaratory judgment that the ordinance be construed so
as not to prohibit respondent from using its containers or, in the
alternative, that the ordinance, insofar as it prevented such use, was
unconstitutional and invalid.
While the case was pending in the district court the so-called milk

pasteurization plant law was enacted by the Illinois legislature.
This statute contained certain provisions regulating the use of single
service and paper containers and reserved to municipalities the
power to regulate the distribution, etc., "of pasteurized milk and pas-
teurized milk products, provided that such regulation not permit any
person to violate any of the provisions" of the act.
Later the district court held that respondent's containers were

'Istandard milk bottles" within the meaning of the ordinance and
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,that under the statute mentioned the city was without power to
prohibit the use of such containers. On appeal the United States
circuit court of appeals held 1 that the lower court erred in holding
that respondent's containers were "standard milk bottles" within the
meaning of the ordinance but concluded that the ordinance, insofar
as it prohibited rather than regulated the use of paper containers,
was invalid by reason of the State act.
The case was carried to the United States Supreme Court by the

city of Chicago and others and that court stated in its opinion that
it had granted the petition for certiorari because of the doubtful
propriety of the district court and the cirei-it court of appeals under-
taking to decide such an important question of Illinois law instead
of remitting the parties to the State courts for litigation of the State
questions involved in the case. The court's view was that the sound
discretion which guides the determination of courts of equity called
in this case for a remission of the parties to the State courts which
alone could give a definitive answer to the major questions posed.
"Illinois has the final say as to the meaning of the ordinance in ques-
tion. It also has the final word on the alleged conflict between the
ordinance and the State act. The determination which the district
court, the circuit court of appeals, or we might make could not be
anything more than a forecast-a p-ediction as to the ultimate de-
cision of the Supreme Court of Illinois."
The judgment was vacated and the cause remanded to the district

court with directions to retain the bill pending a determination of
proceedings in the State court in conformity with the opinion.

1 For an account of the decision of the United States circuit court of appeals see Public
Health Reports, February 20, 1942, page 283.
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