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ON THE COMPOSITION OF THE PRECIPITATE FROM PAR-
TIALLY ALKALINIZED ALUM SOLUTIONS.

By LEwis B. MILLER, Associate Chemist, Hygienic Laboratory, United States Public Health Service.

In their study of floc formation, Theriault and Clark (1923) left
open the question of the composition of the precipitate which is
formed when alkali is added to solutions of aluminium salts. The
investigation here described is a preliminary examination of this
phase of the fundamental aspect of water clarification by the alum
process.

The statement is often made that, when an alkali hydroxide is
‘added to the solution of a soluble salt of aluminium, hydrated alu-
minium hydroxide is precipitated. Schumberger (1895) stated that
when to 1 mol of aluminium sulphate, Al,(SO,),"18H,0, are added
5 mols of potassium hydroxide, a precipitate of the composition
2(AL0,) SO, 7H,0 was formed as determined by analysis. Grobet
(1922), by physical measurements, claimed that there was a basic salt
of the following composition: AL(SO,),2A1(0OH),. . This was formed,
however, only when sodium hydroxide was added to a concentrated
alum or aluminium sulphate solution. Williamson (1923) claimed
that, when 2 or 4 mols of sodium hydroxide were added to 1 mol of
potassium alum, K,SO,Al,(SO,);-24H,0, a basic salt of the approxi-
mate composition (Al,0,), (SO,), 15H,0 was formed. A slight varia-
tion in composition between the two experiments was attributed to
analytical error, Various other basic salts of aluminium, formed
in different-ways, have been described by Kremann and Huttinger
(1908), Bancroft (1922), Rose (1913, 1914), Kullgren (1904), Adolph
and Pauli (1921), Denham (1908), and Hale (1914).

Three months before the article of Williamson appeared, work was
begun at the Hygienic Laboratory to determine the composition of the
precipitate formed at different pH values by the addition of sodium
hydroxide to potassium alum. Strangely enough, a method nearly
identical with that of Williamson was employed. The method was
as follows: 4.740 grams of K,SO,°AL(SO,);-24H,0, several times re-
crystallized, were dissolved in distilled water and made up to 1,500

55033°—23—1 (1925)
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c.c. To this solution, in a 3 liter beaker, were rapidly added 500 c. c.
of a standardized solution of sodium hydroxide and the two solutions
were thoroughly mixed by stirring. This was repeated with vary-
ing amounts of NaOH. The precipitates were allowed to settle for
half an hour, and the pH values of the supernatant liquid were deter-
mined colorimetrically (Clark, W. M., 1922). In each case the super-
natant liquid was then removed from the precipitate by centrifuging
and decanting. The precipitate was again shaken up with 200 c. c. of
distilled water in a glass-stoppered bottle and centrifuged. This proc-
ess was continued until, after centrifuging, the wash water was found
to be almost completely free from sulphate ion. At this point disper-
sion of the precipitate began to take place. A portion of the precipi-
‘tate was then dissolved in dilute hydrochloric acid, analyzed for sul-
phate gravimetrically by precipitation as BaSO,, and for alumina by
Blum’s (1916) method. In these experiments the concentration of
the aluminium salt was kept constant, namely, 0.005 molar with re-
spect to aluminium, and the experiments were done at room tem-
perature. A second set of experiments was made, keeping the con-
centration of aluminium 0.02 molar. A third set was made, using
0.02 molar aluminium, the solution being kept at 100° C. The solu-
tion in the latter case was decanted as rapidly as possible through a
filter and the precipitate washed with boiling water till the wash
water gave no test for sulphate. It was very difficult to keep the pre-
cipitate hot, however, and results were very difficult of even approxi-
mate duplication.

Wherever possible a quantity of precipitate was analyzed, which
yielded at least 0.2 gram of Al,O,.

The above method of preparing the samples for analysis is open
to the objection that washing the precipitate by a solution (i. e. dis-
tilled water) different in composition from that in which it was
formed may alter the composition of the precipitate. If (as the
results of these experiments suggest) the precipitate consists of
two or more components, and if these components vary markedly
in solubility, the composition of the precipitate should be changed
by washing with wash water of different compositions. Several
experiments were made in order to test the effect upon the compo-
sition of the precipitate of varying the pH of the wash water. In
cach experiment one portion of the precipitate was washed by a
solution brought to the same pH as that of the alum-sodium hydrox-
ide mixture by adding a very small portion of acid or alkali to a large
volume of distilled water. Upon analysis the two samples in each
case were found to have very little difference. It was concluded
that the use of distilled water for washing the precipitate was not
objectionable from the standpoint of pH. The components of the
precipitate seem to have solubilities of the same order of magnitude.



1997 August 81, 1923,

Several experiments were made in which the concentration of the
sulphate radical was varied over a wide range by the addition to the
alum solution of potassium sulphate or ammonium sulphate. This
had practically no effect upon the composition of the precipitate
formed at a definite pH. Increasing the concentration of aluminium
up to 0.1 molar was likewise without effect as long as results at the
same pH were compared. This indicates that if a basic sulphate
is one of the components of the precipitate, its solubility is so slight
that varying one of the factors determining its solubility does not
change the composition of the precipitate appreciably.
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The results are given in Tables I, II, and III, and represented
graphically in Figure 1, in which the mol ratio of aluminium to
sulphate present in the portion of precipitate analyzed is plotted
against pH. It is to be observed that between pH 4.0 and pH 5.5
the ratio of aluminium to sulphate is almost constant for the experi-
ments performed at room temperature. At the higher pH values
the proportion of sulphate becomes rapidly smaller and finally dis-
appears completely. Below pH 4.0 no analysis could be made
because the quantity of precipitate here decreases to the vanishing
point.
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Tasie 1.—0.005 molar Al at 20° C.

Mols Ratio
NaOH | Weight | Weight Al
pH. Mde%l of AkOs, [of BaSOy, 804 d
per m gms. gms. fexpresse!
of Al in mols,
4.1 0.658 0.0909 0.1273 3.269
4.2 1.180 L1379 .1830 3.357
4.8 2.186 2311 .3180 3.326
5.1 2.405 .2331 .2563 4.159
5.5 2.492 . 1900 .2059 4.223
6.5 2.623 .1197 .0970 5.647
7.0 .2.711 .2798 .1699 7.540
8.1 2.842 .1924 -0788 11.170
8.5 2.929 .2807 .0950 13.520
8.6 2.995 -2973 .0408 33.340
8.9 3.060 . 0961 0 ©
9.6 3.279 2312 0 ©

TasLE I1.—0.02 molar Al at 20°C.

Mols Ratio
NaOH | Weight | Weight Al
pH. nddedl of A1;03, [of BaSOy, %
per mol gms. gms. jexpre
of Al in mals.
4.2 1.180 | 0.1577 | 0.217 3.317
5.3 | .2.405 .2918 .3685 3.623
6.1 2.538 .2558 .2449 4.781
7.2 2.711 .3928 L1851 7.470
8.1 2.793 .3954 1546 | 11.710
8.7 2.929 .3154 .0307 | 17.800
9.1 2.995 L4825 L0807 | 27.370
9.4 3.060 888 | 0 @
9.5 3.148 2522 | 0 )
9.8 3.297 2368 | 0 ©

TanLe II1.—0.02 molar Al at 100° C.

‘Mols Weight | Weight . Al
pH. | NaOH of of | Ratio 507
* | permol | ALOs; | BaSOy, |expressed

of AL gms. gms. | in mels.

4.0 1.180 0.1392 0.1976 3.224
4.6 2.579 . 1417 151 |0 5.635
6.6 2.700 . 2787 L1815 7.030
6.7 2. 850 . 2346 . (890 12.07
7.8 2. 995 .1928 . 0165 83.48
8.6 3. 060 . 1580 0 <]
9.8 3.300 . 1901 0 ©

In Figure 2 the mol ratio of aluminium to sulphate in the precipitate
is plotted against the mols of NaOH added per mol of aluminium.
The three curves are found to coincide throughout within experi-
mental error. Up to the addition of 2.5 mols of NaOH per mol of
aluminium the precipitate remains nearly constant in composition
and approximates the formula 5(Al,0,) 350, stated by Williamson to
exist when one or two mols of alkali per mol of aluminium are added
to potassium alum. When more than 2.5 mols of alkali are added
the proporticn of sulphate rapidly decreases, the curve becoming
asymptotic to the ‘‘three equivalents” axis. In other words, when
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a quantity of sodium hydroxide equal to or greater than the amount
necessary to react with the aluminium ion in solution according to
the equation Al*+*43(OH)=Al(OH), is added, the precipitate can
be washed free of sulphate. It is evident from the curves that the
quantity of alkali added to a definite quantity of aluminium salt is
a very important factor in determining the composition of the
precipitate.

In a later part of this paper it will be shown that at the point
where 2.5 mols of sodium hydroxide per mol of aluminium have been
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added, precipitation of aluminium is nearly complete, the composi-
tion of the precipitate remaining practically constant until this
condition is reached. While the addition of a large proportion of
sodium hydroxide changes the composition of the precipitate very
markedly, the changes in solubility of the aluminium is almost neg-
ligible. This is a further indication that solubility of the components
of the precipitate is of a similar order of magnitude. The fact, how-
ever, that the addition of further alkali at this point does materially
alter the composition of the precipitate in the direction of a smaller
proportion of sulphate, and that the solubility of the aluminium does
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decrease, even though slightly, points to a smaller solubility for the
more basic constituent.

Since the results obtained suggest that two or more components
may be precipitating over the range in wkich less than 3 mols of
NaOH per mol of Al have been added, an attempt was made to find
an equation which would express mathematically the results obtained.
So far these attempts have been unsuccessful. The chemical nature
of the substance or substances precipitating has not yet been proved.

Since the titration curves for AlCl; and Al (SO,), as determined
by Theriault and Clark are almost identical, it was assumed that
chloride would be carried down similarly to sulphate in the Al pre-
cipitate. It was proposed, therefore, to run a set of experiments
in which alum was replaced by AICl,, When this was tried it was
found that most of the insoluble material persistently remained in
colloidal suspension even after long centrifuging. Upon attempting
to wash the portion precipitated, it also formed a colloidal suspen-
sion of great stability. The experiments with AlCl, were consequently
given up.

The importance of the results with dlum solutions in the analytical
determination of aluminium is obvious. Blum’s method for the
gravimetric determination of aluminium as Al,O; was consequently
tried out upon potassium alum. When the precipitate, filtered and
washed by hot 5 per cent NH,Cl solution as described by Blum, was
dissolved in dilute nitric acid and analyzed, both chloride and sul-
phate were found to be present in considerable quantities. Upon
ignition of the precipitate for 10 minutes over a Meker burner, the
chloride ‘was completely removed, but the sulphate was only slightly
reduced in quantity. Longer ignition reduced the quantity of
sulphate but slowly. If the precipitate, however, after being washed
is redissolved in dilute hydrochloric acid and reprecipitated by Blum’s
method, it is found to be free from sulphate as ordlmmly determined.

Since these experiments indicated that, if chloride is carried down
similarly to sulphate, it is more easily removed by ignition, the fol-
lowing experiments were carried out to determine  the relative con-
duct of the chloride and sulphate: A 1-gram sample of purified
AlCl;'6H,0 was placed in a platinum crucible and heated over the
Meker burner for 20 minutes. Upon analysis, the residue was found
to be free from chloride. A 1-gram sample of Al,(SO,), 18H,0 was
likewise heated for 20 minutes over the Meker burner. Upon analysis
it was found that the sulphate content was reduced by 93.8 per
cent. A second sample heated for 2 hours still contained some
sulphate. A 1l-gram sample of AICl;'6H,O precipitated by Blum'’s
method from 400 c. c. of solution containing dilute HCl was found
after 10 minutes’ ignition to contain no chloride. From these
experiments it is concluded that when Blum’s method for the analy-



2001 August 31, 1923.

sis of aluminium is used, care must be taken that sulphate is absent
or is present only in very small quantities. If present in large quanti-
ties, a second precipitation must be made from hydrochloric acid
solution in order to prevent interference by the sulphate. The
reason that correct results may be obtained by precipitation from
chloride solutions but not from sulphate solutions is indicated by
the experiments described above.

If for varying amounts of sodium hydroxide added to a constant
amount of alum the pH values be experimentally determined and
plotted against equivalents of sodium hydroxide added per mol of
aluminium, a curve such as curve A, the experimental curve for
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0.005 molar Al, in Figure 3 is obtained. From experimental curve
A and from the experimental data plotted in Figures 1 and 2 a cal-
culation of the residual aluminium left in solution is made. For the
purpose of this calculation let the assumption be made that the
quantity of NaOH added, represented by any point on curve A, also
represents an equivalent quantity of aluminium precipitated by a
metathetical reaction. (We know this to be experimentally untrue for
both small additions of NaOH, where no precipitation occurs, and for
large additions, where the excess NaOH redissolves the precipitated
aluminium. Neither does this assumption allow for other aspects
of the equilibria.) From the data represented in Figures 1 and 2
and from the assumption just made, the quantity of sulphate present
in the precipitate for a given addition of NaOH can be calculated.
Let us assume that each mol of suiphate in the precipitate represents
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two-thirds of a mol of aluminium precipitated in addition to that
precipitated by a metathetical reaction with NaOH.. If the sum of
these two values be calculated for each point on curve A, a second
curve may be plotted representing the total quantity of aluminium
precipitated at each pH. Curve B, Figure 3, represents these values
for 0.005 molar Al. Conversely, the distance of this curve from the
“three equivalents” axis should represent the residual aluminium
left in solution. It is obvious, of course, that this calculation can not
be carried past the point representing the addition of three equiva-
lents of NaOH. Theoretically, curve B should not cross the “three
equivalents’ axis.

These approximating assumptions were tested as follows: Alum
solutions, 0.005 molar with respect to Al, were precipitated by varying
amounts of NaOH as described in the early part of this paper. The
pH was determined colorimetrically. The filtrate from 2 liters of
solution, including one washing of the precipitate, was acidified with
a little HCI, evaporated to small volume, and the quantity of alum
in solution was determined by Blum’s method. The results represent
the residual aluminium left in solution. If these results be expressed
in mols Al and subtracted from 0.005, the values obtained represent
the quantity of aluminium precipitated. Curve C, Figure 3, repre--
sents these values. The data for Figure 3 are given in Table IV.

TasLE IV.—0.005 molar Al.

Mols Calculated | Calculated | Calculated | Grams per | Mols Al
NaOH mols Al | mols Al | total mols | liter A1:O3| per liter
pH added per per liter per liter | Al precipi- | remaining | precipi-

mol Ag. precirvitated|precipitated| tated per |insclution,| tated, by
by NaOH assulphate. liter.  [by snalysxs analysis

0.00200 0. 00040 0. 00240 0. 17400 0. 001590
00300 00060 . 07390 . 003551

4.3 1.200

4.7 1.800 . . . 00360

5.2 2.400 . 00400 . 00067 . 00467 . 00605 . 004882
5.8 2. 500 . 00417 . 00064 . 00481 . 00325 . 004937
6.2 2. 600 . 00433 . 00054 . 00487 . 00205 . 004960
6.7 2.700 . 00450 . 00039 + 00489 . 00035 . 004993
7.0 2.783 . 00454 . 00036 . 00490 . 00050 . 004990
7.4 2. 800 . 00466 . 00033 . 00499 . 00085 . 004984
7.6 2.850 . 00475 . 00028 . 00503 . 00100 . 004980
8.6 2.950 . 00491 . 00016 . 00507 . 01095 . 004785
8.9 3.100 [ooan) . 00000 [. 00500] . 03680 . 004279

While curves B and C in Figure 3 do not even approximately
coincide, yet, over the range more acid than pH 7.0 (which is the
range in which greatest approach to coincidence would be expected),
there is a general similarity in the form cf the curves. Recalling the
crudity of the assumptions upon which curve B was constructed,
this similarity may indicate that there is an approximate bas1s of
truth in the assumptions.

Theriault and Clark (1923) left cpen the reason for the distinct
slope of their titraticn curves of aluminium salts by alkalies between
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the addition of two and the addition of three equivalents of alkali.
In this regard they state: “It is found that by specifying ionizations
other than those used in the elementary treatment given, we obtain
a variety of equations which, upon the assumption of one or several
components of small solubility, will reduce to a form giving essentially
the same picture as that presented. Thus the equations we have
given furnish a correct description of principles but tell nothing what-
ever of the actual components entering into the problem. This has
become evident in our attempts to formulate the very distinct slopes
of the experimental curves formed between the addition of two and
the addition of three equivalents of alkali.”” The data given in this
paper upon the composition of the aluminium precipitate furnish a
qualitative explanation of the results obtained by Theriault and
Clark. Further facts are needed, however, in order to attempt a
quantitative explanation.

The greatest insolubility for an alum solution 0.005 molar with
respeet to Al, as experimentally determined, occurs between a pH
of 6.7 and 7.0 where about 2.75 mols of NaOH per mol Al have been
added. On both sides of this, however, ranging from pH of 5.4 to a
pH of 8.5, is a broad zone of great insolubility. Theriault and Clark
(1923) have found that best and most rapid flocculatior of alum
solutions occurs at a pH of 5.5. While solutions at this pH are not
in the region of greatest insolubility for Al, they are in a region of
great insolubility. It is interesting to note that this pH lies at the
point where the precipitation of aluminium first approaches com-
pletion upon addition of NaOH, and in the region where the greatest
proportion of sulphate is found in the precipitate. At this point
about 2.4 mols of NaOH per mol Al have been added.

In comparing these results with determinations of residual alum
found in filter effluents under commerical conditions, a certain
amount of variation is observed. Buswell and Edwards (1922) have
obtained a curve relating pH and residual alum which suggests that
if data were included for pH values lower than observed, the curve
would pass through a minimum at pH 5.5. Baylis (1923) found a
minimum of residual elum tetween a pH of 5.7 and a pE of 6.6.
Hatfield (1923) reported a minimum of Al in the filter effuent at
pH 6.1. Blum (1916), in his prccedure for the analytical determina-
tion of aluminium, indicates that complete precipitation takes place
between a pH of 6.5 and a pH of 7.5. There seems to be no general
agreement as to the particular pH at which aluminium is most
insoluble under these varying conditions. In general, however, a
relatively broad zone of gréat insolubility is reported which, broadly
speaking, covers about the same ranges of pH values.
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SUMMARY.

1. A study of the composition of the precipitate formed at dif-
ferent pH values by the addition of sodium hydroxide to a.lum has

been made.
2. Certain precautions to be adopted in the analytical determina-
tion of aluminium are stated, and the reasons for these precautions

are given.

3. A theoretical and experimental study of the solubility of the
aluminium precipitate at different pH values has been made and
certain conclusions drawn therefrom. The results obtained are
compared to those obtained under varying laboratory and commer-
cial conditions by other workers. .
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COLLECTION AND PRESERVATION OF BLOOD SAMPLES FOR
DETERMINATION OF CARBON MONOXIDE.

By R. R. SAYERS, Surgeon, United States Public Health Service, Chief Surgeon, Bureau of Mines, Depart-
ment of the Interior; H. R. O’BRIEN, Acting Assistant Surgeon, United States Public Health Service;
Q. W. Jones, Assistant Gas Chemiist, Bureau of Mines, Department of the Inteuor, and W. P, YANT,
Assistant Chemist, Bureau of Mines, Department of the Interior.

Vot - INTRODUCTION.

In investigations relating to poisoning by carbon monoxide it is
often desirable to have a reliable method of collecting samples of
blood from victims at the place of accident, and of shipping the
samples to the laboratory without coagulation. The method should
be simple and inexpensive; and it is very important to allow of no
change in the amount of carbon monoxide in the samples before
analysis, which might result from delays.

PLAN OF INVESTIGATION.

Two types of containers for blood were investigated, and tests were
made to find a suitable preservative which would prevent coagulation.
In addition, tests were carried out to determine the gaseous changes
taking place in the blood when it was allowed to stand for various
periods of time in contact with the preservatives, such as might
result in practice during the period between collection and analysis.
From these tests suitable types of container and preservative were
adapted and are recommended.

METHOD OF COLLECTING SAMPLES.

The Keidel tube'—This tube, devised some years ago for taking
and shipping of specimens for the Wassermann test, was selected.
It is a small, inexpensive article, which is easily handled, collects the
sample quickly, and is conveniently shipped by mail. However,
the exact design of the tubes on the market was found not to be quite
suitable for our purpose, and it was necessary to make the size and
.type shown in Figure 1.

The desired quantity of powdered salt to be used as a preservative
and anticoagulant is weighed into a clean, sterile, three-fourths by
5-inch test tube, and the tube is drawn out to a long thin tip. The
tube is then evacuated to a pressure of 0.5 millimeters of mercury
and sealed off, the total capacity of the finished tube or ampule
being approximately 15 c. c¢. An ordinary 18 gauge intravenous
needle with stylet guard is joined by about 2 inches of medium weight
rubber tubing, with small lumen, to the shoulder at the base of the
long tip of the ampule. A narrow test tube is placed over the needle
and rubber hose as a cap, and protected from adhering to the rubber

1 A sample bleeding tube for obtaining specimens for the Wassermann Reaction. By A. Keidel. Jour.
Am. Med. Assoc., Chicago, Vol. 58, 1912, p. 1579,
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during sterilization by a thin layer of cotton placed at the point
where the tube, ampule, and cap meet. The whole is again sterilized
by dry heat at 150° for 30 minutes.
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MODIFIED KEIDEL ‘TUBE USED BY BUREAU OF MINES
IN COLLECTING BLOOD SAMPLES
IN GARBON MONOXIDE POISONING

FiG. 1.
COLLECTION OF BLOOD SAMPLES.

Keidel tube method.—In collecting the sample, the cap and guard
are removed, the person’s arm is prepared as for taking a Wassermann
sample, and the tip of the needle is inserted in the vein. The rubber
tube is then taken gently in both thumbs and forefingers, and the
thin neck of the ampule within is broken.
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When the ampule is full of blood, or has ceased filling, the needle is
removed from the arm, the needle with rubber connection is detached,
and the ampule is gently rotated for 2 minutes to dissolve the preserv-
ing salts. The ampule is then sealed by forcing a small metal cap
filled with wax? over the broken tip, the cap and wax having been
previously sterilized and kept in a small cork-stoppered bottle. By
using this cap an effective seal is formed, and any wax that may be
forced inside the tube will not aid coagulation.

A 15-c. c. tube, or ampule, was used for the investigation described
herein, because 15 c. c. of blood was needed for a duplicate analysis
by the Van Slyke method used.

An 18-gauge needle was found to be most suitable, as it allowed the
tube to be filled more quickly, thus decreasing the disturbance to the
patient and the probability of coagulation. This larger size also
aids the completeness of filling (with a good vein there should be less
than one-half c. c. of air left in the tube).

Vial method.—For use where Keidel tubes might not be available,
the suitability of other containers was studied. Two types of 3-dram
vials were selected, the one being closed with a plain cork stopper of
good grade, and the other with metal screw top lined with a thin
cork gasket. The same proportions of preservatives were used, and
sterilization was effected as with the Keidel tubes, the only great dif-
ference in techrique being in the filling of the tubes. This was done
by inserting a needle into the vein and catching the blood as it flowed
from the end, the blood flowing directly into the vial. When the use
of these vials proved satisfactory in 24 instances, other tubes were
mailed to the laboratories of the United States Public Health Service
hospitals at San Francisco, Calif., Ellis Island, N. J., and Boston,
Mass. ‘Through the cooperation of the medical officers in charge at
these institutions, the vials were filled and mailed to Pittsburgh, Pa.
It was generally found that the screw-capped tubes tended to leak,
but with the plain cork stoppers there was no trouble of this kind.
In general, the Keidel tubes are preferable, because they fill more
quickly; but the plain vials with cork stoppers are excellent sub-

stitutes.
PRESERVATIVES OR ANTICOAGULANTS.

Although the prevention of clotting is aided materially by the man-
per in which the sample is taken, and also by the design of the con-
tainer, the chief means of preveniing coagulation lies in the anti-
coagulant used. Of these, three were tried, namely, sodium or potas-
sium oxalate, used routinely in blood chemistry to preserve speci-
mens for analysis; sodium citrate, employed in transfusions; and
sodium fluoride.?

2Made by melting together 90 parts beeswax and 50 parts Venice turpentine.
$Text-book of physiology. By W. H. Howoll. Philadelphia, 1915 pp. 466-468.
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Tables I and II summarize the experience with the various salts in
different concentration in the tubes and in 100-c. c. bottles.

TaBLE I.—Influence of anticoagulants on beef blood in tubes.

Per cent of tubes that Tubes that did
Number | Average [  clotted during days— not clot.
Preservative and container. of tubes :}'3:,‘{':
: tosted | Ctwben. | 10| 1015 | 15+ |Por cent, [ DTS ob-
.| -served.
Potassium oxalate:
(1). Keidel tube— e.ec.
0.1 per ceat by weight ..... 6 3.4 83 ) ¥ P PO 0 19
0.2percent.......cceceennn 41 2.4 2 0 0 98 357
(2) Tubes with cork stoppers, 4
0.2 gg cent.....c..coennn... 5 2.6 0 0 0 100 16
(3) Tul with screw caps, 0.2 )
percent........cee.eneann 6 2.0 0 0 0 0 100 15
Sodium fluoride (0.3 per cent):
1) Keidel tube............ 48 2.1 2 0 0 14 84 376
Tubes with cork stoppers. 20 2.2 4 1] 2 0 9¢ 183
(3) Tubes with screw caps..... 18 3.0 7] 0 (1} 0 83 183
Sodium citrate: .
(1) Keidel tube—
0.1 per cent 11 6.8]| 64 9 [] 0 2 376
0.3 per cent.. 4 7.7 25 [ J) P A 75 9
0.4 per cent 41 2.0 71 19 0 0 “® | 17
€2) Tubes with cork stoppers, '
04 percent............... 18 3.3 28 0 0 1 61
(3) Tubes with screw caps, 0.4 . ..
cent...uiieennnannnnnn 19 40| 28 16 0 5 51 183

TasLE I1.—Influence of anticoagulates on beef blood in 100-c. c. bottles.

Per cent of bottle that Bottles that did

Number clotted during days— not clot.
Preservative. of
bottles.
Days ob-
0-5 | 5-10 | 10-15 | 15+ | Percent.|: setved.
Potassium oxalate, 0.2 per cent............... 36 0 0 0 0 100 219
Sodium fluoride, 0.3 per cent............ . 50 10 2 2 4 82 186
Sodium citrate: i
0.4 per cent 25| 32 4 0 0 64 219
0.6 per cen -7 0 43 0 14 92 186

From Table I it will be noted that the 0.2 per cent potassium
oxalate and the 0.2 per cent socdium fluoride preservatives were the
most satisfactory in preventing coagulation; and Table II shows
that in one case with 0.2 per cent potassium oxalate, when 36 tubes
were tested, none had clotted at the end of 219 days.

With any of the salts there is a gradual darkening of the blood
on standing, but this change is more marked when the oxalate is
used, in which case the sample frequently becomes almost black.
Also, on standing, the cells may settle out from the plasma, but a
good mixture may be obtained again by shaking.

INFLUENCE OF PRESERVATIVE ON CARBON MONOXIDE CONTENT.

To determine whether the preservative caused any change in the
carbon monoxide content, when there was a delay between sampling
and analysis, and also to determine the effect of the presence of air
in the tubes, the following parallel experiments were performed:
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Into 100-c. c. bottles were measured 0.2 gram of potassium oxalate,
0.3 gram of sodium fluoride, or 0.4 gram of sodium ecitrate in the form
of dried salt. The bottles were fitted with cork stoppers covered with
tinfoil and were sterilized with dry heat. Carbon menoxide ¢ was
bubbled through three absorption tubes containing beef blood,
the order of their positions relative to the gas coming from the
generator being changed from time to time so as to promote equal
saturation. The carbon monoxide content was determined by the
Van Slyke ®* method, as modified by the writers.® The blocd was
then poured into a vial, or drawn up into a vaccuum tube by breaking
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FiG. 2.—Changes taking place in blood samples kept in different preservatives in Keidel tubes.

the neck of the ampule below the surface of the liquid. The tubes
were kept mostly in the darkness of a labcratory closet, thus pre-
venting a possible loss in carbon monoxide hemoglobin from the
influence of light.” To complete the resemblance of their treatment
to that experienced by a sample sent through the mail, they were -
shaken daily. At intervals of two days the carbon monoxide con-

4 Prepared by allowing formic acid to drop into coneentrated sulphuric at 150°, washed through potas-

sium hydroxide, and kept over water.
s The determination of carbon monaxide in blood. By D. D. Van Slyke, and H. A. Salvesen. Biol.

Chem., val. 40, Nov., 1919, pp. 103-107.
8 Solubility of carbon monoxide in serum and plasma. By H. R. O’Brjen and W. L. Parker.

Biol. Chem., vol. 50, 1922, p. 289.
1 The action of light on carbon monoxide hemoglebin. By H. Hartridge. Jour. Physiol., val. 44, 1912,

Ppp. 22-33.

Jour.
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tent of one tube of each set was determined on the Van Slyke ap-
paratus. Unfortunately the citrate series was cut short by clotting.
The curves in Figure 2 show the change which took place on
standing, due to the preservative.

The tests as shown by these curves prove that there is no appre-
ciable change in the carbon monoxide content when samples of
blood are stored in the Keidel tubes over a period of two weeks, and
that the three preservatives tested (sodium citrate not for full time)
gave the same amounts of carbon monoxide, at least within the
experimental error of analysis.

ries 3. | . | O
COo
in Keide) Klor sgrer-

air’ &, blbod Satyried palf

160
. ° 'y, T
42 : - $ /i
g:—‘_“_- . :F—,:—‘.;E- ot ===
080 i et DO g o L SO PSPPI D ;

Per © C.C.OF BLOOD.

es| 4
CO conkent of Hoad
2 (21 Lupes |
G icork-Top|vials "V |so
& 200 : , 2
] ) . satvraled half with arr gnd
J.60 -
Lvath o | 2Pbes, Lokt ol
et ST O o o R IR SO O e Y hatftill,
080) ~JLAEpEE : . b o X o
y 24
o mve:’-tmrs. ! i ’ !
FIG. 3.—Changes taking place in blood samples kept in different preservatives in Keidel tubes
and vials.

At the same time that the above tests were made, a second series of
blood samples was prepared in which vials having screw-cork
stoppers and plain cork stoppers, along with Keidel tubes, were
used to collect the samples. In some cases the tubes were only
partly filled in order to determine the effect of air on the carbon
monoxide content. The results are shown in Figure 3. The curves
in this ‘figure show the carbon monoxide content in the blood to be
practically constant for each of the preservatives tested, even at the
end of 14 days.

When the blood is treated with sodium citrate or fluoride, neither
the_salt nor the standing has any appreciable effect on the carbon
monoxide content, although in some instances the presence of a
large proportion of air results in a slight decrease in the carbon
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monoxide content. In the case of oxalated blood there was a small
drop (fig. 3) in carbon monoxide, which is accentuated by the presence
of air. There was always a loss of oxygen and an increase of carbon
dioxide in the blood samples; this was most rapid with oxalated
blood and most delayed with blood treated with fluorides.

DEFECTS IN METHOD.

Under the most favorable conditions there will, at times, be some
delay in filling the tube with blood or in getting the salt well dissolved
and distributed. Some clotting does take place in spite of pre-
cautions, though this has been reduced to & minimum. The manipu-
lation of the tube calls for some skill on the part of the person taking
the sample, though ordinarily but little more than is required to
secure a Wassermann specimen. A long needle may be necessary
for cardiac puncture on a subject who has been killed by carbon
monoxide asphyxiation.

SUMMARY.

1. A modified Keidel tube method, by which 10 to 15 c. c. of blood
may"be collected in the field, shipped to a central laboratory, and
kept with slight chances of clotting or change in carbon monoxide
content has been described. If such a tube is not available, a small
vial, well stoppered with a cork, will serve satisfactorily.

2. Sodium or potassium oxalate (0.2 per cent), sodium fluoride
(0.3 per cent), and sodium citrate (0.4 to 0.8 per cent) inhibit coagu-
lation, the last-named being the least efficient. Oxalate causes some
change in the blood, with a slight altering of the carbon monoxide
content. The fluoride is recommended because it is not open to
these objections.

3. No change in the amount of carbon monoxide in the blood has
been detected from standing when 0.3 per cent sodium fluoride is
used.

Acknowledgments.—The writers wish to express their apprecia-
tion to A. C. Fieldner, Superintendent of the Pittsburgh Experiment
Station of the Bureau of Mines, Department of the Interior, who
supervised the work; to Dr. J. C. Burt, who placed the facilities of
the State clinic at our disposal in gathering specimens of human
blood; and to W. H. Parker, junior chemist at the Pittsburgh Experi-
ment Statxon, for performing a major part of the anulytlcal work.
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AUTOMOBILE COST IN RURAL HEALTH WORK.

Report on Operation of Automobiles in Cooperative Rural Health Work in Virginia,

By H. McG. ROBERTSON, Surgeon, United States Public Health Service, in charge of cooperative rural
health work in Virginia.

A complete and accurate record regarding the cost of operating
small 22} horsepower automobiles in county health work in Virginia
is given in this report. It is thought that the figures might be of
interest to officers of State departments of health and of other
organizations engaged in rural health work, particularly as it is
believed that the conditions under which these cars were operated
in Virginia were such as to make possible a fairly accurate estimate
of the general average cost of this type of motor transportation in
‘county health work.

Accurate monthly financial statements are made out for each
-county in which cooperative rural health work is being dene. All
bills presented monthly to the State board of health by the sani-
tary officer of each county are used in making up these financial
statements. These bills are paid by check and are on file in the
Division of Cooperative Rural Sanitation of the Virginia State
Board of Health. Mention is made of these facts in order to show
the sources of the figures pertaining to the operating costs as given
in the accompanying tables. '

It will be noted that the threc and a half years considered are
divided into two periods. The first, from May 1, 1919, to June 30,
1921, comprises those months during which the cost of nearly all
supplies was abnormally high. It was also the experimental period
in this rural sanitary work—experimental as regards both methods
and the men who operated the cars.

The second period begins with July 1, 1921, the time when prices
of supplies began to decline. By this time, too, the county sanitary-
officer problem had become somewhat stabilized, as is shown by the
fact that 7 of the 11 sanitary officers engaged in rural health work
in Virginia at the time of this report were so employed prior to
July 1, 1921. The other 4, serving principally in new counties,
have proved themselves efficient car operators as well as sanitary
officers. Thus there are several factors that must be considered in
accounting for the decline in operating costs seen when the two
periods are compared.

It will be noted that the average monthly cost of operation for
the first period is $46.06, and that for the second period it is $35.94,
a decline of $10.13 per month. When the full three and a half
years—357% car-operating months—are taken together, the average
monthly cost is $41.69. (It is probable that for any new county
health project of the type in effect in Virginia this last figure, $41.69,
would be the safest to consider or adopt.) This $41.69 operating
expense plus the $25 per month charged as rental for a replacement
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fund makes the total average monthly cost of motor transportation
for a Virginia county $66.69, or $800.28 per year.

Attention is invited to the very low cost of operation given for
Smyth County. This should not be taken at its face value, for
reference to the monthly mileage will show it to be low. This low
cost was due principally to the fact that the expenses covered
only the first seven months of the life of the car, and that the
monthly mileage is only a little more than half the average, the
work of the officer being confined in large part to town, village, and
school sanitation during this period.

Attention is also called to the excessively high cost of operation
of the automobile in Richmond County. The various items of
expense speak for themselves, but no explanation can be offered
other than the personal equation or a defective car. It is mentioned
only in order to give some idea as to what is possible in car expenses.
~ An effort has been made to make the average costs more nearly
correct by determining the exact time during which each car was in
operation. This time was not always the same as the number of
months in which sanitary work was conducted in a county. For
various reasons it often happened that a county was without a
car for several weeks, and these periods have been deducted wher-
ever it was possible.

In regard to the roads over which the cars were operated, it may be
said that they were of all types. There were the rough, rocky roads
of the mountain counties, the rough-surface, macadamized roads of
the valley, the sand-clay roads of certain sections, and the all-sand
or all-clay roads that are often found in the State of Virginia.

Little can be said in common of the operators of these cars. Thirty
men have been employed in the rural health work of this State.
Eleven men are so employed at the time of this report, and it can be
said of them that they are all reasonably careful and efficient operators.
It is evident, however, that in the past some operators have been
inexperienced or reckless, or both, else some of the high repair costs
are difficult to explain.

As a solution of the problem of transportation for the sanitary
officer, each county is given a touring car at the beginning of work.
Twenty-five dollars per month is charged against the county budget
of $2,500 per year as an automobile purchasing fund for replace-
ments. Thirty-four automobiles were purchased between May 1,
1919, and March 1, 1923. Of these, 10 are in use, at the time of this
report, 2 have been transferred to other departments of the State
board of health and 22 have been sold. Of the 22 sold, 14 were sold
at a profit to the automobile fund and 8 were sold at a loss; that
is, in the case of the 14 former, the accrued rental from the $25 per
month plus the amount allowed for the old car in a trade was more
than the original cost of the car. The profit on these 14 cars was
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$960.94, and the loss on 8 cars was $1,031.53, making a net loss on
22 cars of $70.59. . None of the 10 cars in use at the time of this
report is as much as a year old, and all are in good condition. This
shows that the $25 per month rental charged is almost exactly cor-
rect, as the $70.59 loss over a period of 357§ months would be at the
rate of $0.197 per month. The maximum loss on any of the cars
was $191.87. This was a car used in one of the roughest mountain
sections of Virginia. The minimum loss was $16.01. The maximum
.profit on any one of the 14 cars was $207.77, and the minimum profit
was $10.93. In case of the maximum loss given above, the car was
sold for replacement at the end of 8 months’ use, while that ear which
made the largest profit for the automobile fund was in use for 26}
months. It is seen that the longer the car can be used, the greater
the possibility of a profit to the automobile fund, unless the upkeep
becomes unduly high. The length of time that a car can be used
depends, of course, upon the roads, the driver, and, to some extent,
the car itself. It is obvious that for any car more expensive than
the small car used, a proportionately higher rental will be necessary
to take care of replacements unless the higher-priced car lasts longer.

Table I, giving itemized cost by months for Wythe County, shows
the manner in which the total figures were obtained in preparing
Table II. Table II was necessary for the preparation of Table IV,
which shows the average monthly costs of the various items neces-
sary for the upkeep of cars, the average cost per month, and the
percentage of cost of the different items. Several other items of
interest have been included in this table as a matter of record and

explanation.
P TaBLe I.—Wythe County.

[Car new May 14, 1921; used entire time.]

Cost of
Gallons| Cost of | Cost of | ™,
A tires | Cost of | Garage
Date. of gas- oil and Remarks,
: and |repairs. reat. *
olffe. Eue. grease. [ .o 0 )
May 17-31.....cce.eeeen 263 | $7.95| $0.25 | $2.75 | $4.65| $2.50 | Mr. W.
June.... 57 16.82 1.63 |........ 1.50| 3.00 | Mr. W. Junell, 1921,
July......... 48 13. 44 B £ 1 PR R 1.50 | Mr. St. C. July 10, 1922,
August...... 98 25. 55 1.50 |........ 8.81 3.00
September. . 493 | 12.38 1.00 5. 59 1.15 3.00
October...... 56 14.00 | 13.33 | 33.08 3.50 3.00
. .60 . 30 85 3.00
2% 3.00
3.00
3.00
3.00
1.00
4.00
8.00
3.00
3.00
3.00
3.00
1.00
57.00
Total expendftures. ..........cccociieeuieeniecnennnnn veboecas cecccsssssesissesscscccacencacsacane $669. 39
Total number of operating MoNthS. .......cieeieeieieeieeiiiemeiiieecceeseeaceeencccanccennens mlﬁ

Average monthly Cost Of CAI.......ccccceveeececcccccrccaceaceceacoscscccsccsccsscsascasccasscsse



TaBLE I1.—Operating cost of automobiles in Virginia rural health work.

MAY, 1919, TO JUNE 30, 1921.

Condition of
roads.

Good; sand, clay.
mountain.
, clay.
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TasLe II1.—Average cost per mile per item.

First Second Bootg
rs ond | periods
Ttem. period. | period. | ~coms.
bined.
.................................................................. $0.0200 | $0.0173 $0.0190
.0156 .0105 .0134
.0108 .0073 .0093
.0029 .0023 . 0026
.0017 .0016 .0017

Seesecsncacccccnons oo

.051 .039 | .046

TasLe IV.—Average monthly costs and other items in the operation of aulomobiles in
county sanitary work in Virginia.

Ttem. 1919, % | 1om, 10 | Moyl

Averago 0ost per item:

Gasolne Por Month. .. ..o iioiiaiiiiiiiiiiiiiiiectiteciectctanennann $18.18 $15.91 $17.18
Repairs per month. ... .| 1410 9.63 12.17
Tires and tubes per month. . 9.78 6.73 8.45
Grease and oil per month....... cereesssssssavannes caveereeceanaes 2.53 2.10 2.35
Garage rent per month....... Neecectececccceasecccsacceccnsococnnancs 1.58 1.57 1.57

Average cost per month. .. ....... eeeeeteeseeeseneaeenanan ceeneennn 46.06 I $5.94 41.69

Awverage cost per mile................ 039 048

Average gallons gas permonth.......c..c.ccceeae... . 3 57 56.7
. . 907.2

Average miles per month......c.ciceiiiiiiiiiiiiiriicnieticanetctenannnen
Percém of cost:

operating months; 14 counties. .
!154 operating months; 11 counties.
83573 operating months; 2C coumties; 35 touring cars; 30 different operators; all types of Virginia roads.

SANITATION OF TOURIST CAMPS.

With constantly improving roads and the ever increasing use of
the automobile in tourist travel, the problem of the intercommunity
and also the interstate spread of disease, particularly from insanitary
conditions in tourist camps, is one that is occupying the attention of
health authorities all over the United States.

The Legislature of the State of Minnesota, in 1923, conferred broad
general powers upon the State board of health with a view toward
correcting present unsatisfactory and dangerous conditions, but
failed to appropriate funds for this purpose.

The regulations adopted under authority of section 4640, General
Statutes, 1913, as amended by chapter 227, laws of 1923, have the
force of law. Chapter 227 grants power to regulate tourists’ camps
by adding a new paragraph to section 4640, which paragraph reads as

follows:
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The general sanitation of tourists’ campe, summer hotels, and resorts in respect to
water supplies, disposal of sewage, garbage, and other wastes, and the prevention and
‘control of communicable diseases, and to that end may prescribe the respective duties
of county and local health officers, and all county and local boards of health shall make
such investigations and reports and obey such directions as the State board may require
orgive, and under supervision of the State board shall enforce such regulations.

The following regulations have been made by the State board of
health in accordance with the authority granted:

230. Every persou, organization, or municipality establishing or having control of a
tourist camp shall provide such camp with an adequate water supply, toilet facilities,
refuse disposal, camp site, as follows:

Water supply.—Every tourist camp shall be provided with an adequate supply of
water of good sanitary quality from a source which will meet the requirements of the
Minnesota State Board of Health as to sanitary location, construction, and operation.
The water supply may be used from a municipal system provided such a system has
been installed and is operated in such a manner as to-meet with the requirements of
this board. If a supply from an approved municipal source is not available, a supply
shall be obtained from a well or spring or other source which must be located, con-
structed, and operated in accordance with the requirements of this board for a safe
water supply. A water supply shall be easily obtainable from a faucet on the munici-
pal system or from a well, spring, or other source, as above described, at a point not
more than 400 feet from the portion of the tourist camp actually used by the tourists
for camping purposes.

Toilets.—Water-flush toilets shall be provided wherever a municipal sewerage sys-
tem is available or where conditions are such that a sewage-disposal plant or cesspool
can be operated and water under pressure is available for the operation of water-flush
toilets. Privies may be used where no municipal sewerage system is available or
where the conditions are such that a sewage-disposal plant or cesspool can not be op-
erated satisfactorily or where water under pressure is not available. These privies
should be of the pit type and fly tight. All toilets and privies must be well ventilated
and lighted and provided with some means of artificial lighting at night. These toilets
and privies shall be maintained in a clean and sanitary condition. The contents of
the privy vaults shall be sprinkled with dry earth, chlorinated lime, or lime at least
twice each week during the period when the privies are in use. Toilets and privies
ghall be supplied with toilet paper atall times. Separate toilets shall be provided for
men and women. The location of all toilets shall be plainly indicated by suitable
signs. The toilets shall be located at a distance not more than 400 feet from the sleep-
ing quarters. : '

Refuse disposal.—Suitable galvanized-iron garbage cans with covers shall be pro-
vided at convenient points for the disposal of garbage and refuse. The contents of
these cans shall be removed daily, and the material disposed of in a suitable manner
80 as not to create a nuisance or provide a breeding place for flies. The cans shall be
thoroughly washed.

Camp site.—Every tourist camp must be located on a site that is well drained and
shall be selected with regard to its healthfulness.

Owing to failure of the legislature to provide funds, the State
board of bealth has circularized the local health authorities of Minne-
sota in the following language:

Itisnecessary * * * that local boards of health pay special attention to tourist
camp sanitation. When camps are located within the corporate limits of cities or

villages in which organized boards of health exist, this duty may be discharged by
the local health officer. If camps are not located within city or village limits, then
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either the township board of health would be conocerned or the county board of health
in case the territory where the camp is located is not organized as a township. Town
boards are not in a position to handle this problem satisfactorily, except, perhaps, in
the larger cities. The best plan would be for the county health officer to assume
responsibility for sanitation of all tourist camps in the county. This new duty would
necessitate a special arrangement with the county board of health, which has ‘juris-
dition over all unorganized towns * * * and * * * guch other powers and
duties in reference to the public health as the State board shall, by its published

regulations, prescribe.”

THE DEMAND AMONG SANITARIANS AND PRACTICING PHY-
SICIANS FOR SUPPLEMENTAL ACADEMIC TRAINING.

In 1920 the Public Health Service conducted a venereal disease
institute extending over a period of two weeks of intensive study.
The following year 16 general public health institutes were held at
various geographica! centers, in cooperation with State departments
of health. At the venereal disease institute there was an attendance
of fully three times the number expected, and a large number were
present at the general institutes.

These experiences have led the Public Health Service, at the
suggestion of the Advisory Committee on the Education of Sani-
tarians, to send a circular letter of inquiry to members of the staffs
‘of health departments, to public health nurses, and to practicing
physicians in various parts of the country to determine what their
-interest might be in one or more institutes covering a period of six
to eight weeks. Letters were mailed to approximately 3,500 em-
‘ployees of health departments, to about 6,000 public health nurses,
and to the members of State medical societies in five States (approxi-
mately 9,500 practicing physicians). They were asked to express
their opinions regarding (1) the need for supplemental academic
training, (2) the season of the year at which they considered it would
be wisest to hold public health institutes, (3) whether it would be
more desirable, in their opinion, to have several institutes at various
medical centers or one at Washington, and, finally, whether they
could probably attend, would endeavor to attend, or wished addi-
tional information. ‘

The accompanying table gives a summary of replies received to
August 1, 1923. It will be observed that there were over 6,000
replies to 20,571 letters, and that of this number 5,746 express a
belief that there exists a need for the type of public health institute
proposed.

It is especially interesting to note that approximately 1,000 em-
ployees of health departments, 1,000 nurses, and 2,000 physicians, a
total of over 4,000, say “I could probably attend an institute if it is
not held too far from my home.” The 1,970 physicians so expressing
themselves represent the responses from only five States. Maine,
Virginia, Ohio, Colorado, and Washington were chosen both because
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they are well separated geographically and because mailing lists were
easily available. It will be observed that a majority recommend
the summer season in preference to other seasons of the year.

‘The deans of medical schools and leaders in the medical profes-
sion generally will doubtless be interested—and perhaps some will
be surprised—to learn that there is so marked an interest in pre-
ventive médicine on the part of practicing physicians as the responses
of the physicians of five States indicate. .

Announcement will be made later of plans for public health summer
schools to meet the demand for supplemental academic training
revealed by this inquiry.

Tabulation of replies from employees of health departments, nurses, and certain physecians
to an inqm'rypregarding tﬁozdvimbility of establishing one or more pumc health

mstitutes. 3
Employ- Physi
ees of o | i
cians (5 | Miscel-
é‘gyrlg_ Nurses. | “States |laneous. | Total-
ments. only).
Number of letters sent out, minus those undelivered,

L 3,677 6, 380 9,514 |.......... 20,571
Total number of cardsreturmed..........c.coaaannn.. 1,534 1,422 3,017 150 6,123
Beliove need eXists.......cceeaeeennnn.. 1,439 1,37% 2,789 142 5,746
Believe no need. ... ceeeeanann vaeeesanee 2 3 99 |ieaennn.. 122
No answaer to this question........... .. 5 43 129 8 255

. Favor medical centers.............. sase 1,323 1,204 2,468 139 5,24
Favor Washington, D. C 205 149 508 13 875
Noanswer......... eectsecccscccsccoascnnnacnanaanan 87 34 104 6 203
Scason proferred—

SUMMET. . ...ouneiiniccanennicoasccacanncnenans 088 851 1,469 60 8,008
all............ . 72 150 16 1,010
Winter........... 148 184 8 423
30141 7N eeteneencancacans 204 147 353 14 808
iscellaneous anNSWers.......c..ccoeaeeeann.. 18 21 73 2 116
NOADSWer . . aeieeinceeoreacenraceccceccoreacan 224 236 484 &5 999
Attendance—
Could probably attend. .. 1,136 1,024 1,970 72 4,22
Would endcavor to attend.. 1,116 1,013 1, 81 4,156
Further information wanted.. . 1,233 809 2,260 114 4,416
NOANSWer.cnseieeeeinereereeceeraoeecncacanancnn kel 92 291 26 482
Summary by seciions of the country.
Could Prefer Could | proger
prob- | ‘oo prob-
ably | T ably | Sum-
attend. . attend.| TJeT
Northeastern States: North Central States:
Employces of health depart- Employees of hoalth depart-
mentS.....coceiiicenacannn. 224 mentS....cceeeennnieanannn. 428
Nurses....cooeeveeeinnnnna... 404 NUrSes. ooveeieeiiins caen 339
Physicians (two States only). . 494 Physicians (one State only)... 006
Miscellaneous.......cceeeeeee.. 31 Miscellaneous. ......cceauen... 29
Total...ccoevvmcneennnnnn. 1,153 787 Total...cceeeeeecnecnncann.. 1,752 1,342
Bouthern States: Western States:
Employees of health depart- Employees of health depart-
TRONLS. . eevvenrnrennnncennnn 284 MONES. . eevniiiiiiiiiann.. 220
Nurses......cooeeevenennnnnnn 102 NUWSes..ooveeeiienininaiaan.. 129
Physicians (two States only). 540
3g Miscellaneous.......c...oo..... 9
Total...ccuivieennnniennnnnns 898 635
419 244
Grand total........c........ 4,222 3,008
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DEATHS DURING WEEK ENDED AUGUST 18, 1923.
Summary of information received by telegraph from tndustrial insurance

om::gmiea Jor
week ending August 18, 1923, and oorreg;ondiny week gf 1922. (From the Weekly Health
Index, August 21, 1923, issued by the Bureau of the Census, Department of Commerce.)

) OEe, et
Policies in force.......cceeeeeeeeneeccenccanccannaasnaas 94,688,492 49,817,308
Number of death claims. ..........cccovevennenn.... ceee 8, 848 7,425
Death claims per 1,000 policies in force, annual rate...... 8.4 7.8

Deaths from all causes in certain large cities of the United States during the week ended
August 18, 1923, infant mortality, annual death rate, and comparison urth corresponding
week of 1922. é)From the Weekly Health Index, August 21, 1923, 1ssued by the Bureau
of the Census, Department of Commerce.)

Week ended | Annual | Deaths under | Infant
Aug. 18, 1923. death 1 year. mor-
mlu tal{ety
raf
y L
o Tota | Dot | pinstn | Shoe | sponin | cnon
sponding | ended en
deaths. | rate.! | week, [Aug.18,| week, & Aug. 18,
1922, 1923. 1922, 19233
b\ 7 ceeonean 6,004 11.0 10.6 974 864 |........
AKron, Ohio. .« .couenneinniaenaecnccccccecccconees 22 5.6 4.0 3 47
Albany, N. Y3 : 26| 1.6 12.6 3 1 ]
Atlanta, Ga... 64| 150 20.6 10 3 |.cenee--
Baltimore, Md .3.. 193 13.0 12.2 23 33 82
Birmi 61 16.2 10.4 10 Tlovenennn
28 10.2 10.2 6 1 83
100 9.7 10.8 18 21 75
29 13.6 8.0 7 3 125
28 1.8 11.1 5 6 8
537 9.7 9.4 92 103 83
103 13.2 13.3 14 7 22
184 10.8 8.4 2 24 7n
57 1.4 13.0 8 7 83
4 12.9 10.6 9 8 leeeeen..
39| 123 8.7 - 4 5 66
68 13.0 13.3 9 9
28 10.4|.......... 3
11.3 9.9 45
10.3 |..ouceen.n 2
9.7 9.0 7
17.2 16.4 10
150 |eecennn... 16
83 8.6 2
9.3 9.1 4
1L1 10.1 4
12.0 1.7 10
19.3 11.2 6
11.0 12.6 7
1.3 1.1 16
12.3 12.7 11
15.2 11.0 13
15.9 11.4 8
9.1 |eeeuen...n 3
2.4 18.0 15
8.1 7.4 13
9.0 11.2 8
17.2 14.7 1
d 12.8 11.9 9
Y 8.4 15.6 9
New Orleans, L8.....cccoevuiiimiinnieneennnnnn.. 15.1 17.4 17
New York, N. Y...... ceeeeeeceaaeanan 1,058 9.3 "9.3 169
Bronx Borough... . 127 7.9 7.0 13
Brooklyn Borough.. 356 8.6 8.6 54
Manhattan I’orough. 457 10.5 10.7 91
Queens Borough.... 85 8.3 8.5 6
Richmond Boroug| 33 13.5 13.8 5
Newark, N.J............ 891 10.6 9.5 17

1 Annual rate per 1,000 population.
2 Deaths under 1 year per 1,000 births—an annual rate based on deaths under 1 year for the week and

pe
estimated births for 1922. Cities left blank are not in the registration area for bi
3 Deaths for week ended Friday, Aug. 17, 1923.
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Deaths from all causes in certain large cities of the United States during the weck ended
August 18, 1923, infant mortality, annual death rate, and comparison with corresponding
week of 1922. (From the Weekly Health Index, August 21, 1933, issued by the Bureau

of the Census, Department of Commerce)—Continued.

Week ended Deaths under f:

Aug. 18, 1623, 1year. Infant

| tality

. rate,

City. Week | Corre- | week

Tetal ended |. i ended
deaths. Aug. 18, week, |Aug.18,

1923 1922. 1923.

NOrfolK, Va..ooeeieiiiiiiiiiiiiececmancncnnnn 26 8.5 12.5 5 3 88
Oakland, Calif................ .. 52 1.3 9.4 5 8 64
Omaha, Nebr....... 100000 52| 133 10.9 G 6 65
Paterson, N. J....coounnnen 17 6.4 10.2 4 4 64
Philadelphia, Pa........... 418 11.3 10.7 56 71 73
Pittsburgh, Pa............. 142 12.1 12.2 30 29 104
Portland, Oreg............. 41 7.8 9.5 5 3 51
Providence, R. L........... &8 12.5 0.4 12 8 98
Richmond, Va........... 4 12,7 10.8 11 8 138
Rochester, N. Y.......... 53 8.7 10.0 7 14 55
St. Louis, MO............. 208 13.5 | 10.7 26 9 l.......
St. Paul, Minn............. 82 9.1 9.8 4 8 37
Salt Lake City, Utah s.... 23 9.5 7.2 1 0 16
San Antonio, Tex........ 53 15.0 13.8 . 12 8 leeeunnn.
San Francisvo, Calif...... ceen 121 1.7 13.6 12 9 72
Seattle, Wash............ SO 53 8.8 8.9 8. 1 Kl
Spokane, Wash........... eee 18 9.0 9.0 2 4 44
Springfield, Mess....... 27 9.8 1.2 5 2 71
Syracuse, N. Y......... 48 13.6 0.4 14 8 182
Tacoma, Wash......... .- 9 4.6 | S R 25
Taledo, ONio.. ... oo woeo oot 61| 119 13 7 134
L7, T R 32 i8.1 18 5 220
Vtica, N. Yeunonrmomomoaeoeo i 31| 15.6 | -3 TN 106
Washington, D. C....ooniiiiiiiiiiiiii e, 118 14,1 13 12 74
Wilmington, Del....... cemenen 29 12.8 11 2 224
Worcester, Mass.. . ..oiiiiiiiiiiiiiieiaieaaaas 33 9.0 5 16 57
Youokers, N. Y....oooiiiiiiiiiiiiiaaaaa 25 12.1 ¢ [ 87
Youngstown, ORio. ...oeeiieieciiiiiiiiaiiiii. 20 7.9 6 2| 81

3 Peathrs for week ended Friday, Aug. 17, 1923,



PREVALENCE OF DISEASE.

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

UNITED STATES.

CURRENT STATE SUMMARIES.

These reports are preliminary, and the figures are subject to change when later returns are received by
the State health officers.

Reports for Week Ended Aug. 25, 1923.

ALABAMA.

Jaundico (epidemic)...
Lethargic encephalitis.

Rabies—Fresno County........
Scarlet fever

COLORADO,
(Exclusive of Denver.)

Poliomyelitis. .
Scarlet fever. ..
Tuberculosis...
Typhoid fever............
‘Whooping cough

CONNECTICUT,

Cerebrospinal meningitis.................... eee 1
Chicken poX.........cceceeuaaann..
Conjunctivitis (infectious)..........c...........
Diphtheria. . .......ccciiiiiiiiiiiiianann.. .
Dysentery (bacillary).......c.cccevenennnnnnn.. .

Paratyphoid fever.......cccceueeenannnnn. .
Pneumonia (1obar)........cccvveeennnnn.. .
Poliomyelitis.......ccceceeeeeeennaannnn.. .
Scarlet fever.......... cscecccce ccesecccscscnvae .

(2022)




CONNECTICUT—Coutinued.
Cases.
Tuberculosis (all forms)......cceeeeennanaee ceee 37
Typhoid fever 12
‘Whooping cough 52

Influenza....
Malaria....
Poliomyelitis
Bcarlet fever...........

[310E:11 o1 PN
Typhoid fever.......

GEORGIA.
Diphtheria.....ccoiiiiiiiiiiininiinnnaan 12
Dysentery (amebie). .. 2
Hookworm disease. ... 15
Influenza.............. 1
Malaria......ccooeeneen 87
Measles........cc...... 41
Pellagra............... 1
Pneumonia. 5
Bearlet fever... 1
Smallpox............ 3
Tetanus............... 1
Tuberculosis (all forms). . 15
Typhoid fever..... .. 2
‘Whooping cough...ccuuuuniiiiiiiiiennaannnnn 6

ILLINOIS,

Cerebrospinal meningitis: .
Cook County.....cccovvuiiiiiennnnnnnnnnnn 1
Edwards County . 1
8. Clair County......cconvvieiieenannnnnn. 1
Diphtheria:
Cook County.
Scattering.
Influenza.........oooooiiiiiiiiiiii..
Lethargic encephalitis (Cook County)
PReumonia. ......coeeviiiiiiiiiiiiiiiiinaaa.
Poliomyelitis:
Cook County....oovvvenniieennannnnnn. 7
Fayette County 1
Ford County............... 1
Lake County... 1
Mason County....cocoviiiieiiiieecnnnnnn. .1
Scarlet fever:

Diphtheria..coeeeniiiniiiiiiiiiiiiiinaaa. 20

Influenza.. 1
Measles.... 20
Scarlet fever.. 9
Smallpox....... 7
Tuberculosis............ 16
21

16

10

14

8

7

KANSAS,
Cases.
Cercbrospinal meningitis.......... cescrascrcars &
Chicken pox............. . 1
Diphtheria. ............. 3
Lethargic encephalitis..... 1
i [}
21
3
2
B
k14
6

Tuberculosis. ......
Typhoid fever.....
Whooping cough

Measles............
Scarlet fever.......

Typhoid fever.....
Whooping cough...cceeuniiieniieraeenannnanan

Chickenpox.....
Diphtheria........
German measles. ..

Smallpox..........
Tubcreulosis

MARYLAND.

Ophthalmia neonatorum .
Pncomonia (8Ll fOrmS).ceeeeeeerarecocccncacenn
Scarlet fever..... eescasessrtsrencencasnsansan .

Typhoid fever. .......
Vincent’sangina. . ..ooieoiimiiiiiiiiananaa. .
Whooping cough......o.cociiiiiiienncnnnnn.

MASSACHUSETYS,

Cercbrospinal meningitis. .......
Chicken pox..........ooooeoee

Pneumonia (lobar) . .
Poliomyelitis......cceeeiiiirneeniceaneancnns

'S
=3

8
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MASSACHUSETTS—Ccontinued.

Scarlet fever........

Septic sore throat......ccceeeeeeriieniienannns 1
TOlBNUS. . ccuvueeieeneceeeecaecnnsacanensonaans 2
TrachOma. ......ccouiiimiiniiieninnaennannns 1
Tuberculosis (all forms).......cceeieiiinnnnnn. 106
Typhoid fever.......ccceiiiiiiieniienniannnnns 12
‘Whoopingcough. .....ccouienienanniaiinnaaaas 64
MICHIGAN.

Diphtheria. ...coceiiiiniiiiiieniienannnnns 104
D () 1 4
Pneumonia. ....cceeeeiieiinnnieanancaenaanan 12
Scarlet fever......cccieiuieieiiieieanecannannnn 64
£330 07115071, 4
Tuberculosis. ...ccooeeriieeieeenaennnannnenaas 35
Typhoid fever......ccceeeeeeiieciianaiennnnns 26
‘Whooping cough......cueeeenniiiannnnnnaan. 115
63

1

15

Poliomyelitis. ...ccoveeeneiiniiiiaieninannns 6
Scarlet fever......oceeiieeiiiiiiiniiiiianna. 87

MISSOURL.

Cerebrospinal meningitis........ccceeenaeea... 1
ChicKen POX....cccreeuionenecnecennaceacncnans 5
Diphtheria. .cceeunuiiiieeiieeenieenennnanns 50
Influenza... 1
Measles..... 21
Mumps....... 5
Poliomyelitis 5
Rabies....... 4
Scarlet fever.. 50
Smallpox... 2
Tetanus.... 2
Trachoma 3
Tuberculosis. . . . 8
Typhoid fever ... 30
‘Whooping cough......ccoeueieniienicnnannae.. 214

9

1

1

NEW JERSEY.
Cerebrospinal meningitis 2
Chicken poX..........c...... 7
Diphtheria............. 51
Influenza................. 2
Measles......cocenenn.... 25
Paratyphoid fever 1
Pneumonia......coceeveiieniieniinininnnn. 21
Poliomyelitis .. 6
Scarlet fever.......ccceeeeiiieiieciinniienannes 16
Typhoid fever......cceeeieiemienineninnnnnnns 31

‘Whooping cough...ceeeveereeennecnncncnnenns 60

g

Conjunctivitis...ccoveieiieeneniiieeccncnnnaan .
Diphtheria.......cccoeeiieiiiiirennnnnnnenees .
Influenza. ....ccooeeeuiiienannns

Septic sore throat.
Tuberculosis......ccceenennen
Typhoid fever................
Whooping cough.. .cccueeeeiieeiinnniinnns

~
8
g
e
]
=
14
.
.
H
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NEW YORK.
(Exclusive of New York City.)

Cerebrospinal meningitis....... 2
Diphtheria............... 67
Influenza............... 2
Lethargic encephalitis........ 3
Measles.....ooeeeeennnann. 162
Pncumonia............... 47
Poliomyelitis........ccoceneniaa.... 15
Scarlet fever............oooiieenniaa. 54
Smallpox............. 3
Typhoidfever...........coiiiiiiiiiiiiiiennann 64
Whooping cough. .....coiimiiiiieainnnnannnn 191
NORTH CAROLINA,
Cerebrospinal meningitis. . 1
Chicken PoX.....cveeeneniimieainiieniennnenne 6
B0715) 114110y ¥ S 82
Measles.....oouiiiiiiii i iieiiiee 132
Poliomyelitis..ccceeveeiiiiiiiiiiiinieanas . 2
Scarlet fever........ciceeiiiiiiiiiiiiiiiiienans 43
Septic sore throat...........ccooeiiieeniiianans 1
SmallPoX....ccoiuiieiiiiiii i 18
Typhoid fever.......coveeuiieiiniiiniiiennane 64
‘Whooping cough. ....cceeeeiiiiniinienncnnanns 190
NORTH DAKOTA.
PN 11211 ¢, SR 1
Diphtheria. cocooeieniii e 6
Measles.....oueeeeiiiiiiiii i iiiiee e 2
Scarlet fever.......cciieiiieeiiciiiiinacnannas 12
Trachoma. .. ..o icieiiiiiiacacacaecanecnnnn .1
Typhoid fever.... ... .ceiimiiiiiraininiaaanes 1
Whoopingcough.......cciiiiininiiniinnannn . 4
OREGON.

Chicken PoX....ccceeeeieeecaincecacnnnnns .. 3
Diphtheria. ....ccoiiieeiiiiaeiiinnaienennnnn 7
D 0] 4
MUDPS. e eeieniiieieneranericececescencccnan 2
Pneumonia.....ocoieieiiiiiiiiiiiiiiiiaieane. 1
Scarlet fever. ........cicieiiiiiiiiiiniiiecaann 17
5

10

7

2

1

6

2

12

1

Typhoid fever.......c.coeiiiiiininnniinnannns . 1
‘Whooping cough......cciieeiiiiiinnnnnnnes . 4
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TEXAS, ‘WASHINGTON—continued. Cases.
1 | Typhoid fever:
15 Everett. . ..ccccuiiiienienenienacaaaaaaaes 19
2 Scattering 5
Influenza............ . 4 | Whooping cough 3
Measles.............. . 1
Mumps............. 5
Paratyphotd fover.. 2 | Diphtheria.....coveeueneeieiiiiiienans 8
Pneumonia....... 4 | Scarlet fover n
Searlet fever...... 4 | Typhoid fever...... crecensian 20
Smallpox....... 1
Tuberculosis. . . 16 | Milwaukee:
Typhoid fever.... 14 Chicken poxX............
31 Diphtheria. .....
Moasles..........
18 Pneumonia......
4 Poliomyelitis. ...
2 Scarlet fever.....
1 Tuberculosis. . ..
1 ‘Whooping cough...cc.covvnniinnnnan.
3 Scattering:
Searlot lover... - - 7| Cerebrospinal meningitis. ................. 1
LA - Chicken POX....uuuunnnenneccnnaencannnnes 5
Typhoid fever..... secccccescscsacocascs . 1 !
Whooping cough 34 Diphtheria........ 44
.............................. Influenza 8
VIRGINIA. Measles.... 35
Poliomyelitis: Pneumonia 1
Arlington County....ceeenenenaacnaanaas 1 Poliomyelitis. ...... 1
Caroline County 2 Scarlet fever..... 48
Shenandoah County............. cecrssces . 1 Smallpox........ 8
WASHINGTON. Tuberculosis. . .. 19
Typhoid fever... 8
Cerebrospinal meningitis. .................. e 1 Whooping cough 77
Chicken POX..ccueueennencnennnnnnnns [P 10
Diphtheris. .co.ceveeererieennennmennnreaneanns 13 WYOMING.
Measles....... vee 11 | MeBS¥eS....eueeenennereccantocecnnennccencennns 13
Mumps....... 2 | Pneumonia. 1
Poliomyelitis. 1 | Rocky Mountain spotted fever................ 1
Scarlet fever.. 11 | Scarletfever.......ccceeeinereeineninnnnnnnnn. 1
6 | Typhoid fever 5
3 | Whooping cough 2
Reports for Week Ended Aug. 18, 1923.
DISTRICT OF COLUMBIA, NEBRASKA—continued.
bY (1) (- Y Smallpox....
Scarlet fever. . . Tubereulosis.........
Tuberculosis. . . . Typhoid fever
Typhoid fever.... ceee Whoopingcough......ccoueiiveniiamnnnnnnane.
Whooping Cough. «ccuveernnniiiniceiaacanaas
NEBRASKA NORTH DAKOTA.
CBICKED POX. e ceenaemneennnnesneeennesneennaas 1 | Chicken poX.....o.eeeeeiiiueenunennannen ceee 2
23 | Diphtheria......cciviieuiiirniniieiraecnacenn 5
1 | German measles 1
7 | Mcasles.............. 23
2 | Pneumonia........... 1
Poliomyelitis: Scarlet fever.......... 5
Burt County..... weeeeeeneesnseaneeaesee 1| Smallpox............. 1:
4
9
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.

The following summary of monthly State reports is published weekly and covers only those States from
which reports are received during the current week:

(<] -
g 4
24 £ E1E|,]s
I3 g. e °
State. 4] s | &1 3
2% = § 2 3 r-]
%8| 2 12 |&al&
<] a E = [ [ [} @
June, 1923.
MAIDG. . . eeeoneeeeneeennnens 1| @ of........ 908 [......|.cc... 98| 10| 33
9 7] 31| 169
392 41 30| ‘o9
64 5| 1| 35
4 2| 13| 102
5 n4... 4
486 a2 a8
205 7| | 31
959 65| 56| 181
10 2| 12| 3
707 @1 2| 1m0
9| 3| 7| ‘48
7 |0 ., i 5| 61| 3
L I T IO " 7 | 8| 140

Cases of Certain Communicable Diseases Reported for the Month of June, 1923, by
State Health Officers.

Number of cases reported.
State. s 2
4 z4| 2
5| &% | 3
o =) =
........ 28| 1,680
22 17 56
30 18 537
617 581 | 3,712
169 | 1

-

SenEs

gregoni T
ennsylvania................
Rhode Island................
South Carolina. ............. 21 75 45
1 Many old cases reported at hospitals at Tucson 3Not notifiable,
and Prescott. ¢ Reportsreceived annually.

2 Reportsreceived weekly. 8 Reports not received at time of going to press.



2027

August 31, 1923,

Cases of Certain Communicable Diseases Reported for the Month of June, 1923, by
State Health Officers—Continued.

State.

Number of cases reported

Chicken
pox.
Diphthe-
ria.

Scarlet
fever.

Tubercu-
losis.

South Dakota
Tennessee 4..
Texas 2..
Utah 4...

3 Reports received weekly.

4 Reports received annually.

iReported Cases per 1,000 Population (Annual Basis) for the Month of June, 1923.

Case rates per 1,000 population.
State. : 'Whoop-
Chicken| Diph- 1 Scarlet | Small- | Tuber- hoid
pox. | theria. Mumps.| “rover. | pox. |culosis.| fever. coil[]lggh

Alabama.....coeeeenaniina i, .0.14 843 (........ 0.13 0.23 0.81 103 |....... .
Arizona... 0.70 .54 1.79 0.16 2.04 13| 18.46 .35 0.29
Arkansas.. .20 .12 3.60 .25 .05 .25 .27 .20 .94
California. . 1.97 1.86 | 11.87 .27 1.65 .30 1.97 24 1.48
Colorado. .. .98 2.08| 13.39 .79 .95 .01 5.65 .28 1.99
Connecticut. 1.96 1.12 4.58 .66 1.90 .02 1.3 .07 2.16
Delaware.......... .63 .84 3.75 |.cune... 1.74 |........ .84 .21 118
District of Columbia 2. .49 10.97 |........ B U N N P .33 2,10

lorida........ a7 .21 4.40 .06 .05 .21 1 .63 .87
Georgia ..
Idaho
Illinois. .
Indiana.
Towa..

New York...

North Carolina
I(\)Igrth Dakota. ..

Oregon. ......

Pennsylvania.

Rhode Island.

South Carolina

South Dakota
Tennessee . ..

Virginia......
Washington. .
West Virginia
Wisconsin.....
Wyoming....

1 Many old cases reported at hospitals at Tucson

and Prescott.

2 Reports received weekly.
55086°—23——3

3 Not notifiable.

4 Reports not received at time of going to press.
& Reports received annually,
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CITY REPQRTS FOR WEEK ENDED AUGUST 11, 1923,

City.

Cases.

Deaths.

Florida:

Tampa....cccceeeeean sescscense eosccses P secccescensncce

are incomplete, the median is that for the number of years for whichwormaucnisavdhble

CEBE’ROSPI.NAL MENINGITIS.
The column headed ‘“Median for previeus years” gives the median number of cases reported durlng the
corresponding week of the years 1915 to 1922, iriclusive. In instances in which data for the full eight years

WeeX ended ' Week ended
‘l:regi'ao_n Aug. 11,1923, ‘}‘l'efl":_n Aug. 11, 1923.
City. vious City. vious |——
Years. | Cages. | Deaths. JOArs. | Cases. | Deaths.
0 0]ecennn.s 2
0 4 3 1
0 1 1
0 1
a1 petemphisee )0 cee
o [+ J PO 1
X () AR 1
igam: 0 2 leeeevees
Hammmck.......... 0
NewJase{ 0 (1} 1
Cases. | Deaths.
Texas:
Galveston......cceeecceecnncccnnans evecccece eccerectccrcccncocacaccacccsosecnanans ) 3 R,
DIPHTHERIA.

See p. 2033; also Current State summaries, P- 2022, and Monthly summaries by

States, p. 2026.

INFLUENZA.
Deat! Deai
ey ek
City. Week | Week | ended City. Week | Week | ended
Aendeld2 K eﬂ Ai:&.;u, Aende;d2 Aemlc{.il Aug.11,
it | 1 i
New Jerse
[1] 1 Newark...c.eee...... 1 2 eeeeeee .
21........ New York:
New York...... 5 4 1
b 3 PO Ohio:
Cincinnati............ 0........ 1
i g 0 1
2., South Dakota:
Sioux Falls........... 0 (]
1]........ Texas: .
0 1 San Antenio.. - 0 cesnccne
1 1 | West Virginia:
Charleston. .......... 0 4]..... cee
0 1
1)eeee....
1]........
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CITY REPORTS FOR WEEK ENDED AUGUST 11! %928—Continued.

MALARIA,
City. Cases. | Deaths City. Cases. | Deaths.
Massachusetts:
Boston......... cccecsccce ) B PO, .
[ 7 OSSO 8t. LouliS. ...ceuereanaanns 3 IO .
New Jersey:
uttleRock............... ceccoscace Newark....ccceeeeeeee 1]eceececace
fornia: k:

Bakersfleld...............
Los

cecesccace

eseccscen

' MEASLES.
See p. 2033; also Current State summaries, p. 2022, and Monthly summaries by
States, p. 2026.
PELLAGRA.
City. Cases. | Deaths. City. Cases. | Deaths.
bama: Massachusetts
Birmingham.............. ) B PO Lowell....cceeenennanannn. 1 1
Montgomery ........................ 1 || North Carolina:
California: Raleigh............. P . 1
Los Angeles....cccceeneee]enacnnannn 1 || South Carolina:
Georgia: Columbif...cccececeeeanacfeccrenanan 2
Atlanta...cc.ecenannnenaiifiaiianaans Virginia:
Charlottesville......ccccoofoeeeeanee. 1
PNEUMONIA (ALL FORMS).
Alabama: Indiana—Continued.
: Indi lis 4
1
1
......... i
2
2
2
6
8
1
- NewHaven.........c....]eeceeeeeedl 4| Beverly......oocoiiiiiiifiiiinane.. 1
District of Columbia: Boston......cccoeenniiiidiiiinnnn. 8
i 12 Cambndge ................ 2
Chelsea.......ccocevenenc]onaaennnen 2
7 Clinton.........cceevene.. ) N P
1 Everett................... ) I PO,
Holyoke. ......cccveeeenei)oaaennnns 1
,,,,,,,,, Lawrence. 1
1 1
1 1
21
1
1
1
2
Bloommgton.. 1
East Chicago.. 1
gort Wayne. ;
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CITY REPORTS FQR WEEK ENDED AUGUST 11, 1923—Continved.
PNEUMONIA (ALL FORMS)—Continued.

City. Cases. | Deaths. City. Cages. | Deaths.
. || Ohio—Continued. .
] Dayton. eeecomenee
R | ceseneeces
1

|3 IS—

L N S " T

Boorm 0 momm®

H
I T N T Y N N e L T Elﬁ W B NN

POL!OMYEIM {INFANTILE PARALYSIS).

The column headed “Median for previous years:’ gives the median number of cases reported during the

corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incompiete, the medten is that for the number of years for which information is available.

Median| Weed ended Median| Week ended
Aug. 11, 1923. Aug. 14, 1923.
Gity. jatsie Gity. s
years. | Cases. | Deaths. years. | Cases. { Deaths.
New Jersey:
1l ... * Bayomme............. 4 |3 O
Orange. 0 1
0 1
0 2
5 21
0 1
0 3

OSD O O BV © O MO O

Pennsylvania:
Wilkes-Barre.........
Rhode Island:
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CITY REPORTS FOR WEEK ENDED AUGUST 11; 1923—Continued.

RABIES IN ANIMALS.

City. Cases. City. Cases.
1
1
City. Cases. | Deaths,
Montana: .
Billings. ....cccceuunn... teeeeceesctessancacecsttasstennetnnnannacnnsnnenne ceeees 1 1

SCARLET FEVER.
See p. 2033; also Current State summaries, p. 2022, and Mon

States p. 2026.
SMALLPOX.

thly summaries by

The column headed ‘“Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median fs that for the number of years for which information is available.

’ ‘Week ended ‘Week ended
llledtan Aug. 11, 1923. ggdiM! Aug. 11, 1923,
City. i v City. e
years. | Cases. | Deaths. years. l Cases. | Deaths
California: ’ North Carolina:
0 2 1 Winston-Salem. . .... 0 3|...... .
0 11 feeae.... Ohio:
0 - 3 PO .o
2 0 1]....... .
1 2|....... o
0
0 [] ) B P,
0 2 3...... .o
0
0 0 1.t .
0
0 b N PO o
0
0 0. 1h..... .
0 1
0 1
3 0
2 0
0
1
[
0 21 P
Niagara Falls. . ...... 0 Tleceaenen
TETANUS.
City. Cases. | Deaths. City. Cases. | Deaths.
California: Kentucky:
Los Angeles. ............. 1 1 Owensboro. .............. 1}....... cee
Connecticut: Ohio:
New Haven. ......cceeeeefecennnnnn. 1 Cleveland. . ......ccccceei]enninnne. 1
G : Pennsylvania:
runswick. ..ooooeeenn.. ) B O, Philadelphia. . ........... 1 1
Illinois: South Carolina:
Chicago......ccceeeeennans. ) N PO, Charleston.....cceceeeeeesfeeenaaane. 1
£as:
Hutchinson. . ............ ) BN P
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CITY REPORTS WOR WEEK ENDED AUGUST 11, 1923—Continued.
- TUBERCULOSIS. -
See p. 2033; also Current State summaries, p. 2022.

, TYPHOID FEVER.
The column headed ‘‘ Median for previous years” gives the median number of cases reported during the
sorresponding week of the years 1915 to 1922, inclusive. . In instances in which data for the full eight years
are inccaapiete, the median is that for the number of years for which information is available.

Weck ended Week ended
flggdi;_n Aug. 11, 1923. ] ?gfﬂ}? Aug. 11,1923,
City. e e City. Vious
Years. | Cages. | Deaths. years. | cases. | Deaths.
8 8 1 1 1
0 2 0 e -
0 3 10 3 - .
0 1 0 2f...... .
1 1 0eeennns. i
5 2 0 S R
1 1 3 I sen
° 0 3 IO
1 1 i
g (1] 2leenn. .
1 1 ) NN PO, .
ol 1[0l Amsterdam.liiill........ 1 X
9 Y R
, 2| ;
35 1
X 8 U .

O U1 NO WHONMM OO0 COOCO0RO HHNONN

‘West Chester. . ......

12 I ........ Wilkes-Barre...

4 Rhode Island:

‘1) Providence........... 1 2fe... .
1 South Carolina:

0 Columbia............ 2 2 [ieeeenee
2 Tennessce:

0 Memphis... 6 13 1
1 Nashville. . 12 4

Texas:

1 coresase 2

0 Dallas.. 4 2

0 El Paso 0 1

0 Fort Worth 2 3
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CITY REPORTS FOR WEEK ENDED AUGUST-11; 1923—Continued.
TYPHOID FEVER—Continued.

August 31, 1923,

Week ended Week ended
‘l:regnel_ll Aug.11, 1922.. &eﬂ? Aug. 11, 1922
city. vious. City. vious =
years. | Cases. | Deaths. Years. | cases. [Deaths.
3 O 0
2 1
Salt Lake City....... 1 3eeee... 3 ; ....... .
ghailgtusvﬂlo....... R ] 0 1 PPN
Neoworeel 3 sl
Petersburg....... 0. 2 2|l 0 1fieens .
Richmond........... 5 3 PN
Roanoke............. 2 ) PN
'TYPHUS FEVER.
City. Cases. | Deaths.
California:
Los cveseccsccssciione coccesncscasccacnan ceseccccccsscsresscananes ceeeen 2 |eeeenens .

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

Diphtheria.

Scarlet Tuber-

Lo Total Measles. fever. culosis.
Popula- | death :
City. tion Jan. | from R . . R
1, 1920. all § é g é 4 é g é
causes. . 3 @
88|18 (&|8|&|8|&

Arkansas

ecccccssessccccce
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- CITY REPORTS FOR WEEK ENDED AUGUST 11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Total Diphtheria.| Measles. fever. culosis.
Popula- | deaths
City. tiori 932%1\ tr:ﬁn 4 F 4 a
, . “ s . A .
Dol g E g 8 05183
o <] A o a Q A

muEangssdansy

SEEEEEURIRBT AL

Sk ek
1)

ESESI
85

8

sE5EE
K

4
01
8,
11,
“l
36,
"

595
139
967
790
59
585
378
004
000
194
067
486
626
457
524
458
057

EeERRelis

H58R
8

N8

=5
4
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CITY REPORTS FOR WEEK ENDED AUGUST 11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

. . Scarlet Tuber-
Total Diphtheria.| Measles. fever., culosis,
Popula- | deaths
City. tilmi élg)n frolxln " '
y . al . . @ . 1] . 17}
causes.| 8 £ 8 E §> % 8 e
3 53 Q «Q
S|al|d|ald|a|8|A
Maryland:
Baltimore. ...ccooeueennnnn. 733,826
Cumberland. . 29,837
Frederick....cceveeeaennnn. 11,066
Massachusetts. .
Adams (tOWN)....eevennnnnn 12,967
Ameshury (town). . 10, 036
Arlington (town) . 18, 665
. Attleboro..... . 19,731
Beverly. 8
Boston........ 748, 060
Braintree (town) . 10, 580
Brockton...... . 66, 254
Brookline. . 37,748
Cambridge 09, 694
Chelsea.... 43,184
Chicopcee 36,214
Clinton.. 12,979
Danvers. 11,108
Dedham.... 10,792
Easthampton. 11,261
Everett....... 40,120
Fall River. . 120, 485
Framington. s
Gardner..... 16,971
Greenfield. 15,462
Haverhill. .. 53,884
Holyoke. ... 60,203
Lawrence. .. 91,270
Leominster.. 19,744
Lowell...... 112,759
Lynn... , 148
Malden. ... 49,103
Medford. 39,038
Melrose. 18,204
Methuen 15,189
Milford...... 13,471
New Bedford.. 121,217
Newburyport .. 15,618
Newton..... 46,054
North Adams. 22,282
Northampton. 21,951
Pittsfield.... 41,763
Plymouth 13,045
Quincy.. 47,876
Somervill ,001
Southbrld(iz 14,245
Springfiel 129,614
aunton 37,137
Wakefiel ,025
Waltham. 30,915
‘Watertown 21,457
Webster......... 13,258
West Springfield 13,443
Westfield. . . R,
Weymouth 15, 057
Winthrop. 15,455
Woburn. 16,574
Worceste 179,754
Michigan:
Alpena.. 11,101 1
Ann Arb 19, 516 1
Battle Crec] 36,164 e
nt...... 1,599 5
Grand Rapid 137,634 8
Hamtramck... 48,615 1
Highland Park 46,499 1
Holland......... 12,183
Jackson....... 48,374
Kalamazoo.. 48, 487
Marquette... 12,718
Muskegon. .. 36,570
Pontiac....... . 34,273
Port Huron. 25,914
Saginaw..... ceeererecneeanen 61,993
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CITY REPORTS FOR. WEEK ENDED AUGUST 11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, ANR TUBERCULOSIS—Continued.

Diphtheria.| Measles, | Scarle Tuber-

Total fever. culosis,
Popula- | deaths
City. tion Jan. | from R N N
1, 1020. all .

lnSe ndence. .
St.'Jpe

Newbungh. .
- 1 Pulmonary only.
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CITY REPORTS FOR WEEK ENDED AUGUST!11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

. Scarlet Tuber-
Total Diphtheria.! Measles. _ fever. culosis.

Popula- | deaths
City. tion Jan. | from R . . R
1190, | all ; 4 § 4 § 4 i 4
' o g o g o g 9] g
New York—Continued.
Falls

LRI
L3RR ARPEES

B3

BEERsNzzrERERRY

sreres B oa
ES8 B P EUILEBERER

§2838%

BESEESS
gee
=33

-
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-
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CITY REPORTS FOR WEEK ENDED AUGUST 11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Diphtheria.| Measles, | Scarlet Tuber-

Total fever. culosis,
Popula- | deaths
City. tion Jan. | from . .

1,1920. | all |

§
Cases.
Deaths,
Cases.
Deaths.
Cases.
Deaths
Cases.
Deaths.

Pennsylvania—Continued.
Harrisburg
Johnsto

Pu'ke.mgurg
‘Wheelin,
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CITY REPORTS FOR WEEK ENDED AUGUST 11, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

Diphtheria.| Measles. | Scarlot | Tuber.

P Total fever. culosis.
opula- | deaths
City. t{ori élzx'a)n. h;)um P .
» 1920. ; 2 ] 2
. e 818 | B3| 2533
o (=] ] =] ] =] o g

‘Wisconsin




FOREIGN AND INSULAR.

ALGERIA.
Smallpox—Tuberculosis —Typhus Fever—Algiers—June, 1923,

During the month of June, 1923, 9 cases of smallpox, 87 cases of
tuberculosis, all forms, with 87 deaths, and 25 cases of typhus fever
with 5 deaths, were reported at Algxers, Algeria. Population, census

of Ma.rch 1923 206,595.
BRAZIL.

Yellow Fever—Bahia.

Yellow fever has been reported at Bahia as follows: Week ended
June 30, 1923—four cases; week ended July 7, 1923:—two deaths.

CUBA.
Communicable Diseases.

Communicable diseases have been reported in Cuba as follows:

Habana.
July 2‘-31, 1923, Remain-
ing under
Disease. ) Ne tmtn;elnt
W

cases, | Deaths. | g2
(0113100211 1>, SR 1
&phtherla 11%
.............. 266
easles. _............ , 4
Par:typhoxdte\er ) 7
Scarlet feVer. ...c.eeiiiiaiciaiacacaiacacccctecetccccantcssnncenacnsnes . 3
TYPhoid feVer. .. ..cciueiineeiiiiieitieeiiaeeteeenneareaneeaennaanns ' 864

1 From abroad, 1. 2 From the interior, 33. 8 From the interior, 32.

Aug. 1-10, 1923. | Remain-

ing under
Disease. N t,;eotmle‘;at
ew ug
cases. | Deaths. | “gq™

w -
< JOPTRY - <19

3 From the interior, 34. 3 From the interior, 34.
(2040)
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Provinees.
June 21-30, 1923,
) Paraty-
Chicken | Diph- | Infantile Scarlet hoid
Province. pox. | theris. |paralysis| Malaria. | Measles. :;‘: fever. ever.

3
25
8
31
(]
13
86

ECUADOR.
Plague —Plague-Infected Rats—July 16-31, 1923.

During the period July 16 to 31, 1923, three cases of plague with
three deaths were reported at Santa Ana (Manabi), Ecuador. During
the same period, out of 4,800 rats examined at Guayaquil, 11 were
found plague infected. '

EGYPT.
Status of Plague.

During the week ended July 22, 1923, 21 cases of plague were
reported in Egypt, of which 2 occurred in Alexandria, 5 at Port Said,
and 1 case at Suez. The remaining 13 cases were distributed in eight
districts. The total number of cases notified from January 1 to July
22, 1923, was 1,211, against 380 cases notified during the correspond-
ing period of the preceding year. From January 1 to July 26, 1923,
1,241 cases and 619 deaths were reported.

FRANCE.
Birth Rates and Death Rates, 1911-1922.

The following birth rates and death rates for the civilian population
of France for the years 1911-1922 are taken from the Statistiques
Générales de la France. Stillbirths were not included in computing

these rates.

l%mh Dteuth Birth Death
rai r | rate per
Year: 10,000 | 10,000 Year: oo | "Thono”
popula- [ popula- popula- | popula-
on. tion. tion tion.
187 19 119 202
189 175 133 246
188 177 130 190
mom moo
108 198 194 176

1 The figures for the years 1911-1913 are for the 87 Departments of France prior to the war; 1914-1918 for
the 77 Departments no! invaded during the war; and 1919-1922 for the 90 Departments of France, including

the 3 Departments of Alsace-Lorraine.
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‘ HAWAIL
Plague-infected Rat—Honokaa.

A rat trapped at the Honokaa Sugar Plantation, Honokaa, Hawaii,

July 20, 1923, was reported, August 6, 1923, found plague infected.
IRAQ (MESOPOTAMIA).
Cholera—Bassorah.

Under date of August 21, 1-923, cholera was reported present at
Bassorah, Iraq (Mesopotamia). The port was stated to have been
declared infected since August 6, 1923.

LATVIA.
Communicable Diseases—May, 1923,

Communicable diseases have been reported in the Republic of
Latvia, as follows:

Remarks.

§
(o]
| 6

-

Chicken POX. ..o iiiiiiiiiiiaiiiiaoccaeteaccacncncccccacanns
Diphthem ............................................................

ERR BB

easles
Scarlet fever..

Paratyphus, cases, 4.

Dysentery—Leprosy—Rabies—May, 1923.

During the month of May, 1923, four cases of dysentery, seven
cases of leprosy, and four cases of rabies were reported in the Repub-
lic of Latvia.

POLAND.
Communicable Diseases—April 29-May 12, 1923.

During the period April 29 to May 12, 1923, communicable diseases
were reported in Poland as follows:
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April 29-May 5, 1923.

Districts sh
Disease. Cases. | Deaths. greatest number
of deatbs.

12 6 | Warsaw.

66 6 | Bilesia.

13 3 | Kielce.

185 11 | Stanislawow,

1 1 | Lodz.

148 27 Do.

166 12 Do.

%0 26 | Tarnopol.

47 7 | Krakow.
Cerebrospinal meningitis.......ccceeeeeeieeeennniiieecnneaeanan. 7 5 | 8il
Diphtheria. . c..cooiioiiiiiieiiseniaeeieceaneenccanenennnens 57 3 | Bialystok.
Measles. . ......coeiiiiiiiiiiiitieteiiieeeeaecaacteeneaenanan 403 4 | Lublin.
Scarlet fever... 161 22 | Tamopol.
Smallpox.... 14 3 | Lwow.
Tuberculosis. 128 212 Do.
Typhoid fever 173 17 | Lodz.
Typhus fever.. 390 35 | Lwow.
‘Typhus fever, recurrent . 35 1 | Lublin.
Wyhooplng LT 45 10 | Stanislawow.

Dysentery—April 29-May 12, 1923.

During the period April 29 to May 12, 1923, 20 cases of dysentery
with 5 deaths were reported in Poland. The greatest mortality was
reported in the districts of Warsaw and Wilno..

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND®' YELLOW FEVER.

The reports contained in the following tables must not be considered as complete or final as regards
either thelist of countries included or the figures for the particular countries for which reports are given.

Reports Received During Week Ended August 31, 1923.!
CHOLERA.

Place. Date. Cases. | Deaths. Remarks.

June 10-16, 1923: Cases, 3,284;
deaths, 2,279,

Present. Port declared infected
since Aug. 6.

PLAGUE.

July 1-7... Plague rats, 2.

July 1-14

July 8-14 Reported as endemic.
June 24-30

July 1-7...........

July 8-21 Present.

1 From medical officers of the Public Health Service, American consuls, and other sources.
55086°—23——4
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CHOLERA, PLAGUE, SM%LLPOX, TYPHUS FEVER, AND YELLOW

EVER—Continued.

Reports Received During Week Ended August 31, 1923 —Continued.

PLAGUE—Continued.

Remarks.

July 16-81, 1923: Rats ex
4,900; found infocted, 11.

Jan. 1-July 26, 1923: Cases, 1,241;
deaths, 619, July 16-22, 1028}
Cases, 21, of which 8 urban, 13

oecnrrlng in 8 districts.
guly <0, 1923 OX{I)%; plz()}guc rat.a 2%
une : Cases,
dcaths Zaé !
Soeral Jane 17-23. .
Palestine:
Jaffa........ July 10-16.
Syria:
Beirut. . ...... June 11-20. .
June 1-30. . ....... 9l
July 15-21.. 2
June 1-30 .. 1
. July d-7.... . 8leeeacann
July 15-28. ....... 8 leenuennn
Brit% East Africa:
n
'anganyika. ..... feeene June 3-9........... ) U S Territory.
Bntish Columbia—
ictoria....... cecoce oo Aug.51l......... b U PO R
Chile:
Valparaise.......coceuennee July 1-M4. .. ... feeeennns
China:
AIOY.c...ccenennennnnn SO SPRPY [ SN A <ecseaees.) Present.
i Endemic.
Do.
do.
July 1-7.. Present
June 1-30......... [ PO
..... L [ M 9
emececeeccacencassass July 16-31......... k71
Egypt:
£V Y Apr. 23-May6.... 5
udapest.......cceeeeneene July 15-21......... T IR
Province.

Aug. 5-11..

Tuly 1-21...

May 1-31, 1923: Cages, 5.

lncluding municipalities in Fed-
eral district.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YEILOW

FEVER—Continued.
Reports Received During Week Ended August 81, 1923—Continued.
SMALLPOX—Continued.
May 15-June M. . |........ 2 Apr. 20-May 12, 1023: Ceses, 16:
........................ seasesass pr. ,2y A 3 , 15;

-| July 1-31, 1923: Cases, 14.

Turkey;

Constantinople............. July 4-10..... 2
Union of South Africa:

Cape Provinee............. June 10-16............... ceecesess.| Outbreaks.
Yugmmia:

Zagreb..... cesecceneann June 24-30........ ) 3 PO

Antung. .....eeeeennnnn.... July 16-2......... ) ) TSR
Egyxt:
lexandrig.....cceeeeennn. July 16-29......... 3 1
Cairo Apr. 23-May 6.... 9 2
May 1-31.......... L1} O, Paratyphus, 4 cases.
June 1-30......... ) 3 PO
Mexico City..coeeaeenannn.. July 1-21.......... 27 [eeeaennnn. Including municipalities in Fed-

. eral district.
Persia:
Teh

Apr. 20-May 12, 1913: Cases, 720;
deaths, 61. Recurrent typhus:
Cases, 188; deaths, 1.

umania: X
Kishineff District.......... June 1-30..... ceee 13 [..... coees
Syria:
Aleppo.............
Union of Sonth Africa:
Cape Province. ............ Outbreaks.,

Orange Free State Do.
Transvaal—

Bahig......ceunenneennenn. June 24-30.. ...... 'Y IO
) 27 TP July 1-7. e, 2
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Con

tinued,

Reports Received from June 30 to Angust 24, 1923.:

CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
Apr. 15-June 9, 1923: Cases, 13,161;
deaths, 10,486. ! '
.
July ) ST I B P
May l:Huno 30... 18 15 ’
................... tecescee]eaaeeaaaas| Oct. la'&l 1922: Cases, Q‘ deaths,
53. eeeding Cases:
May 20-June 9. ... 1 10| 24; deaths, 14. chbet, 1921:
Cases, 100; deaths, 61.
Oct.1-31.......... 68 39 Pl('ieceghlgxl month: .. Cases, 2;
ea
..... do............ 2 1 Precedms manth: Cases, 3.
..... [ 1 P 21 13 Pl:cedmgl;nonth Cases,
eaths,
..... d0...vhannnnns b I P Precedmgmm:th No cases.
June 10-16........ 2 1 | Death in foreign case from Ching-
. kang, China.
May17-23.........]  1f.c...... i
1
1
1
;
cecsesee..| Jan. 1-May 15, 1923: Cases, 10.
10
PLAGUE.
Australia:
Sydney....cceceeeecccncennn June 30............ 1 1
St. Michael Island. ........ May 6-26.......... 12 5| In one locality.
British East Africa
2 1
3 3 | Territory.
7 5
) N P
May 6-June 23. ... 15 17 | Plague rats, 36.
May 13-June 25. . .|........ 10
Moy 27-June 23. . .| es..-.. cececsecan Present.
Apr. 20-June 23. .. 51
May 3l....covnseee 1 1| Station on Eastern Chinese Rail-
way. Occurring in_tarabagan
g (nisrmot) hunter. Bubonic.
June 17-30.........|oceeiiiifecenaaaas Reodent plague present.
NE S (TPOURIN PPN R, Do.
L g PPN May 16-June 30, 1923: Rats ex-
amined, $00; found inlected,
39. July 1-15, 1923 Rats
examined, 4,500; found fn-
fected, 4.
Jan. l-Junezl 1923; Cases, 1,051;
deaths, 518. May 1-29: (,asm.
345. Jan. 1-June 24, 1923:
Cases, 1,069. Jan. l-JuI 7,
1923: (as&, 1,110. Jan. l—July
415361923 Casea, 1,198; deaths,
Jan. 7-June A4..... 35 15 | May 1-29, 1923: Cases, 14.
July 1-15.......... b 3 P,
.| Jap. 7-June 24..... 4 12 | May 1-29, 1923: Cases, 13.
.| July 1-15.......... 10 |eeeenn....
Mar. 2-June 15. ... 12 7 | May 1-29, 1923: Cases, 3

1 From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received from June 30 to August 24, 1923—Continued.
PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
Op.famionst
Asslmt................ 64 Deaths not reported.
ef 7 Do. )
14 Do.
2 Do.
3. Do.
13 Do.
22 Do.
A4 Do.
46 Do.
........ Plague-infected rats: l"ohtxkaai
y 23, 1923, 1 rat; vicinity o
Paci.ﬁc Sugnr Co. mlll June 2,
.................. Apr 29-Jun69 1923: Cases, 4,626;
Apr. 29-June 30... 503 411 deaths, 3,517
May 6-June9...... 13 13
Vay 13-June 30... 110 85 | Plague rats, 5.
July 1-7........... 5

Lima (clty) ..
Lima (country)
Mollen:

Apr. 1-June 15. ... 56
Apr. 16-June 15... 20
| May e I U I

June 19-July 2..... 8
May 16-June 30.. . 15
May 1-June 30. ... 5
May 16-June 30. . g
9

2

34

2

17

7

1

11

2

27

May6...ccecuen.... 1

Station No. 83..............

2100 <7 TR AP [ A R,

Oct 1-31, 1922: Cases, 93; deaths,
mcedmg month: 70 cases;
68dcaths
Preceding month, 15 deaths.
Precedmg month 51 deaths.
rdecedmg month, 4 cases, 2
eaths.

May 1-31, 1923: Cases, 471; deatbs,
May 16 1m Epidemic in five

Apr I—June 15, 1923: Cases, 74;
deaths, 71. Bubonic, pneu-
monic, septicemic.

May 4-21, 1923: 2 cases.

Apr. 15-21, 1923: 1 plague rat.

Bubonic and septicemic.
May 1-June 30, 1923: Cases, 111
deaths, 68.

Jan. 1-May 15, 1923: Few cases in
Far East reg;ons

Sporadic cascs of plague reported
yearly in localities vicinity of
stations Matsicvskayaand Bor-
zia, Transbaikal Railway.

V. u.lagc in zone of endemic tara-
bagan (marmot) plague, Trans-
baikal Region.

Station on Transbaikal Railway.
Marmot plague during recent
years.

Do.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER— Continued.
Reports Received from June 30 to August 24, 1923—Continued.
PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
Straits Seitlements:
s Smgapore .................. May 6-June 30.. .. 6 -8
Tia
B BOrtt. - oeeeeeneeeenanannns May 12-June 10.. . 2 PO,
SMALLPOX.
May 1-31....ccc..- b2
May 27-June 2. ...|........ 1
July 8-14........oif 2 |eaieeanan.
y Apr.1-30.......... 1 2
Pemambuco ...... ceerenenn May 6-June 16. ... L PO,
Rio de Janeiro. ............ May 13-June 23. .. 10 2
British Kast Africa:
{enya—
Mombasa. ............. May 20-26......... 1l...... ....| From vessel from Bombay.
Tanganylk‘\ ............ Apr. 29-May 5..... b2 P
Uganda— )
Entebe..... P, Apr.1-30..ccecann. 4 eeeecncann
Canada:
Albem— May 27-June 2 1 Infection fram Deer Lodge, Mont
evneseaceasvasen ay 27-June2....] 1 [.......... nfection from Deer e, Mont.
Bntlsh Columbm—- ’
Vancouver.....cooee.-. May 27-June 30. .. 3 1
DO.eriiiataenanns July 1-14........ . 5 1
Manitoba—
Wmmpeg .............. June 3-30.......... [ 3
Do. July 1-31.......... ) O
New Brunswick—
Kent County........... July 1-7...........
Ontario. ......

London. ...| July 15-21.
Toronto. .. ...| June 24-30.
) 0 1 July 15-21.........
Quebec—
Quebee...vininaaanna.. June 10-16......... 1.....
Saskatchewan—
0050 JAW . eeieeannnnn. July 8-14.......... 1l....
Regina....occeeeeannn.. June 24-30......... [ S
Ceylon:
Colombeo.......... ceaeeaen May 6-June 2..... z
Chile:
Concepeion....... P, May 22-June 11....|........
Valparaiso. «oceeeeeeeenan.. May 7-June 23.... 6
China:
AIMOY.uueiiiaianaaaanna. May 13-June 23....
Antung. May 14-20.........
Chungking.. .| May 13-June 30....,
Foochow.. .| May13-June 23...|........ ceee
Hongkong.. Apr. 29-June 23. .. 65
Manchuria—
Dajren................. May 21-27.........
Harbin. May 7-June 24.
Do.. JJuly 1-7.. .
Mukden .| May 13-20...
Nanking. May 13-June 23....
Shangpai Aoy 21 Tumg 3712
i. .| May 21-June 3.....
Do..oiiiiiiiiiiaeaennn ul§ P R
)

Czechoslovakia..........ooee..
Ecuz(a}dor: i
uayaquil. ...ceeenneneen..
Egygt;
BI0.eeiereeeenetancancnnns

July 8-14
May 16-31......... °1......
Mar. 12-Apr. 29... 12

June 1-30, 1923: Cases, 13. July
1-31, 1923: Cases, 14.

Varioloid.

June 1-30, 1923: Cases, 2.

TJune 10-16, 1923: 29 cases Teport-
ed from 2 distriets.

June 19-25, 1923: Present.

Present and endemic.
Do

Presont.
Do

Foreign.
Cases, foreign; deaths, Chinese.

From Preston.
Jan.-Mar., 1923: Cases, 15.
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CHOLERA, PLAGUE, SMALLPOX TYPHUS FEVER, AND YELLOW

EVER—-Continued p
Reports Received from June 30 to August 24, 1923—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.

Finland........ocoiiieiiiien]iiiiiiiaa, . May 1-15, 1923: 1 case.

Great Brit
Birmingham.. June 18-30.

ristol...... June 28.. Present.

Cardiff June 3-30.

Gloucester June 28.. 123 cases reported in hospital;
Do.. July 12... prevent in rural districts. July

15, 1923: Present.

Nottingham................ June 3-9. May 1-31, 1923: Cases, 211.

) s July8-14...
Greece:

Athens. May 1-31..........

Patras .| Apr.24-June 1%..

Saloniki Apr. 30-May 20....

Indid.c.oo oo Apr. 15-June 9, 1923: Cases,
Bomba, Apr. 22-June 30... 5,914; deaths, 1,718.
Calcutta... May 13-June9....

Karachi May 13-June 30....
Do.. July 1-7. ..........
Madras. May 13-June 23....
Ranﬁ?n May 6-June 30....
July 1-7...........

Indo-China:

Saigon...... ceecesacaeanaan May 20-June 23... 28 20 | Including 100 surrounding square

I o ¢ . kilometers.

Ta esopotamia

qB tf Apr. 1-May 31.... 20 |ieieeaennn
May 28-June 3....
July 2-15. .
............... .| May 27-June 30, 1923: Cases, 226.
May 27-June 30. July 1-7, 1923; Cases, 13. (Re-

uly 1-7........... ported as alastrim.)
.| May 28-June 10.... 2 |eiiiaaaans

July 2-8........... ) O
Apr.22-June 16. . . 172 19
May 5-June 8. .... 17 3 | Province.

Portuguese West Africa:

Ango a—

Rhodesm (Brlmh Africa):
Northern Rhodesia.........
Southern Rhodesia.........

Siam:
Bangkok......cccoooune....

Sierra Leone:

L

May 19-June 30... 164 |.......
July 1-14.......... 36 [......
June 5-11......... ) N PO
Apr.1-14......... ...

Feb 22-May 14...{........

May 20-June 30. .. 35

July 1-7. .. .._.... P2 P
June 10-30. . 6
July 9-15.......... 5
Apr. 1-21. L .aeeeodoaaan

May 8-14.......... 21

May 3-16.......... 4

Apr. 29-June 23.. 79
May 1-15.......... ) O PO
May16—31 ..... D P
May 31-June 6. ...|........
June 28-July 10. . .|........

May 15-June 30. .. 44
July 1-21.......... 21

Apr. 1-30, 1923: Cases, 3.

J uzne 1-30, 1923: Cases, 15; deaths,
Including municipalities in Fed-

eral district.

District.

Ju;y 8-28, 1923: Cases, 7; deaths,

In Sembehun district,
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B Fﬁvmﬁconﬂnned. .

Reports Received from June 30 to August 24, 1923—Continued.
SMALLPOX—Continued.

vhal .
et

May 15-June 11... | () BT
June 10-20.........
X June 26-July 1....
ok 4 v i
.................... May 1-31, 1923:
b % ca, (o
03:%%;!: .
Ma{Dl-al 1923: 1 case.

........ . At Mombasa British EastAfrien
Mar arrived from Bombay

May 26............ eeeeeee...| Two eases ln uarantine (re-
v f»o as ala%ttim) egsel
tVictoria, C., Apr. 28,
'ouched at Honolulu.

et D
i

3
"Apr. 2-June 23. .. 1 2 | Paratyphus, 2 cases, 2 deaths,
3 .

%y%—!une 18.ccc]ennnne i St
May 7-Jmié"z;".'22 ............ 26 | June 11, 1923: 34 casesin Salvador
Hospital. i

.| May 28-June 24...
May 19-25.

I TSR il Jan.-Mar., 1923: Cases, 191;

deaths, 8. ’
May 14-June 24... 7
June 25-July 1. ... 2
May 12-Apr. 15.... 1

Mar. 1-May 31.....|........

. Ma§ 13-June 2. .. 2|
May 27-June9.... 1 1

Vicinity of Live
...| May 1-31, 1923; 876.

Apr. 30-Ma, 27 1923 Recurrent
typhus: 3; deaths, 3.
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CcHO B FEVER—Continued.

Reports Received from June 30 to August 24, 1923—Continued.
TYPHUS FEVER—Continued.

August 31, 1928,

Place. Date. Cases. | Deaths. Remarks.
pala City............ Apr.1-June 30....|........ 5
Gustemala City o Jan. 1-May 19, 1923: Cases, 318;
£ deaths, 36. In 11 counties.

.| May 20-June 30....
.| July 29-Aug.4.....

Portugal:
of,?n‘-to ,,,,,,,,,,,,,,,,,,,,, June 10-16.........
DO..cciiciicnanannnnn.. July1-21..........
Rumania:
Kishinefl......ccccoau......
111 - SR R
Europ Russia and au-
tonomous republics.
Siberia, Caucasus, and Cen-
tral Asia.
Waterways and railways...|..... do.............
Spain:
3 June21-27.........]..
May1-3l..........|..
yria May 20-June 16....
.| July 8-14.. O
.| May 1-10..
May 28-June 24....
..................... July9-15..........
Tuﬂég:stantln )| May 13-Ji 26
ople............. ay une 26.. ...
Do P ...| June 27-July 3......
Union of South Afriea.......... | ..

2,93 |.......
...... 1
...... 1
4
[ N OO
3 2
1 1
...... 19
1

Apr. 1-30, 1923: Cases, 96.

Including municipalities in Fed-
eral district.

:| Relapsing fever, 1 case.

Mar. 4-Apr. 7, 1923: Cases, 2,253;
deaths, 172. Recurrent typhus:
Cases, 338; deaths, 6.

.| Jan. 1-Apr. 30, 1923: Cases,

105,854, (Corresponding period
1922: Cases, 847,516.) Feb. 1-
28, 1923: Cases, 17,577. Re-
current, Jan. 1-Feb. 28, 1923:
Cases 43,540,

Prezent.

Muy 1-31, 1923: Cases, 102; deaths,
21 (coloved). White—Cases, 6.
Total, 108 cases, 21 deaths.

May 1-31, 1923: Cases, 49 (colored);
white, 5.

Outbreaks.

May 1-31, 1923: One case (col-

ored).
May 1-31, 1923: Cases, 45 (col-
red)

ored).
Outbreaks.
May 1-3%‘.s 1923: Cases, 7.

Do Outbreaks.
Johannesburg
Yugoslavia:
Croatia—
Zagreb................. May 27-June 2.... ) O PN
YELLOW FEVER.
Brazil
Bahia.....ccciiinaanaaa.. May 13-June 16.... 21 6
Colombia:
Bucaramanga.............. June 25-July 15....|........].......... Present.




