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THE PREVENTION AND TREATMENT OF HAY FEVER.

By WILLIAM SCHEPPEGRELL, A. M., M. D., President American Hay Fever Prevention Association.
Chief Surgeon of Hay Fever and Asthma Clinic, Charity Hospital, New Orleans.

The records of the American Hay Fever Association indicate
that the victims of. hay fever in the United States number over a
million, and that the number is steadily increasing, both apparently
and actually. The apparent increase is due to the fact that many
cases of hay fever, especially those occurring outside of the most com-
mon fall season and formerly classified as " summer colds," " rhinitis,"
" recurrent catarrh " etc., are now more generallv recognized as
hay fever.' The increase is also real. as the increase in facilities of
transportation, by means of autos and trolley cars, has resulted
in an increase in the development of suburban settlements, practi-
cally all of which are more or less directly exposed to pollen infesta-
tion.
In view of the importance of hay fever, as regards both the large

numbers affected and the length anid severity of the symptoms, thle
treatment of this disease demands a most careful consideration.

Preventive Measures.

In the selection of homes, hay fever subjects should choose locali-
ties distant from weed-infested areas. The pollen of the grasses, and
of the summer hay fever weeds generally, does not ordinarily travel
very far, and a mile is usually a safe distance. The pollen of the
ragweeds and other fall hay fever weeds, however, is very buoyant,
and in windy weather may travel five miles or more.
The effects of tree pollens should also be borne in mind by persons

subject to hay fever. There is a large list of harmless trees to select
from in planting shade and ornamental trees in the immediate
vicinity of the home, so that hay fever subjects need not jeopardize
their comfort by surrounding themselves with trees with hay fever
pollens. Practically all fruit trees, trees bearing attractive flowers
and the pines are harmless from a hay fever standpoint. Vinies
growing on the house and trellis are also usually lharmless.
The Japanese clematis (Clematis paniculata) and the virgin's

bower (Clematis virginiana), however, have a hay fever pollen, and,

1 Scheppegrell: Hay fever and asthma: Cause, prevention, and cure. Lea & Febriger, 1922.
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although insect pollinated, have suelh a profusion of bloom that the
wind mnay dlislodtge sufficient pollen to cause mild hay fever symptoms
in sensitive subjects. In view of the large number of persons in the
United States afflicted with hay fever, the subject of trees and plants
fronm a hay fever standpoint should be given due consideration by
tile modlern landscape architects.
During their attacks of hay fever, patients should avoid localities

infested with weeds generally, and especially with those weeds to
the pollen of which they are sensitive. Sih uld their neighborhood
be infested witlh weeds, and an ordinance be in force prohibiting such
a condition, it shoulld, in the interest of public health, be reported
to the board of health.

During, hay fever season, patients should avoid driving or riditng
into suburbs abounding in weeds. An attack resulting from this
increased exposure may lower their resistance and make them more
susceptible to the pollen of their own neighborhood.

Electric fans should be avoided during the hay fever season, as
the chilling of the surface of the skin tends to react on the mucous
membrane of the nose, and in this way to increase the nasal irrita-
tion. In addition to this, the current of air from the fans disturbs
the dust, which contains its proportion of pollen during the hay fever
season, the inhalation of which increases the discomfort of the patient.
Hay fever subjects are frequently surprised that their symptoms

are aggravated in theaters, where they expected protection from
atmospheric pollens. The reason is that modern amusement halls
operating in summer are practically all supplied wvith typhoon fans.
These draw in the pollen-laden air in enormous quantities, and force
it into the auditorium, where the effect is quickly felt by those
sensitive to these pollens. Such places of amusement should, there-
fore, be avoided by unimmunized hay fever subjects during the season
of their attacks.
A reasonable amount of exercise is beneficial; but this should be

taken -without increased exposure to the hay fever pollens. Swim-
ming, especially in salt water, is an excellent form of exercise.
A cold shower after a warm bath is an excellent means of toning

the skin and stimulating the nervous system in hay-fever cases. Tile
regular practice of this makes the patient less sensitive to changes of
temperature and to air currents which tend to increase the nasal
irritation in these cases. The cold showers should be followed by a
vigorous rubbing, and are beneficial in all cases except when the
patient fails to react from the showers, and when they are contra-
indicated on account of high blood pressure or other reasons.
One of the recognized methods of preventing hay fever is that of

passing the hay-fever season in some locality in which the patient
finds relief. This is especially the case with the fall hay fever, when
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thousands of hay-fever subjects sojourn to the so-called hay-fever
resorts. Many persons who suffer from the spring hay fever also
obtain benefit in this way. It is not always necessary, however, to
travel long distances to obtain relief from the spring hay fever. In
many cases we have simply advised patients to move temporarily
to a more central portion of the city for the hay-fever season, and this
has been found to give them entire relief.

It must be understood, in this connection, that while persons not
subject to hay fever can inhale large numbers of pollen without per-
ceptible effect, even hay-fever subjects can inhale a certain number
without discomfort, the number varying with the degree of suseepti-
bility of the patient. . OnI this account, the decreased number of hay-
fever pollens that are found in the more densely populated portion of
the city is not sufficient to produce the hay-fever attackls in these
cases.

Before making a change of residence, with a view of obtaining
benefit in hay fever, especially if the change is to be permanent, the
patient should consult a physician familiar witlh the etiology of lhay
fever. Unless this is the case, not only may the result be disap-
pointing, but the conditions may even be aggravated. This is illus-
trated in the case of a fall hay-fever subject in Florida, wlho, having
lheard that the mountains furnish relief from hay fever, bought a
beautiful home in northwestern Nortlh Carolina. Mountains, htow-
ever, to be of benefit must have an altitude too groat for the growth of
hay-fever weeds, whiclh is rarely less than 6,000 feet. Thlis section
of North Carolina (altitude, 2,250 feet) lhas a shorter fall liay-fever
season than most sections of the Southern States, but it makes up for
this by its greater activity due to the profuse pollination of the com-
mon ragweeds which infest this portion of the State. The patient
realized this the first season and soon departed, wiser from her ex-
perience.

Railroad trips during the hay-fever season should, if possible, be
avoided by hay-fever patients, us they usually cause severe attacks.
This is due to the fact that the right of ways of most railroads are
lined with hay-fever weeds, and their pollen is drawn iInto the cars
witlh the vortex of air created by the rapidly moving cars. The action
of the pollen is usually aggravated by the dust and the products of the
coal combustion, and the resulting paroxysms are usually quite severe.

It is Inot uncommon that a railroad trip of an hour or two will
develop ani attack of hay fever lasting 10 to 15 hours. The effect of
suol trips is an especial hardship on commuters, traveling salesmen,
conductors of trains, and others who are compelled to travel during
the hay-fever seasons; and the railroad officials should therefore be
urged, in the interests of public health as well as for commercial
reasons, to keep their right of ways free of hay-fever weeds.
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In a railroad trip some protection is afforded by breathing through
a moist lian(lkerclhief, or placing some aseptic wool within the nostrils.
Afterwards the nostrils should be irrigated with a warm one-half of 1
per cent saline solution. One-half teaspoonful of table salt dis-
solved in 1 pint of warm water, and the solution drawn into the
nostrils from an agate bowl, will usually answer the purpose. Thi
solution should be expelled gently from the nostrils, so as to avoid
forcing it into the Eustaclhian tubes.

DIET

The diet of hay-fever subjects during the hay-fever season should be
light as regards food rich in protein, such as meat, fish, eggs, cheese,
and milk. Farinaceous food may be taken in moderation. Vege-
tables are of benefit, and also fruit.
High seasoning especially should be avoided, as it frequently

reacts on the membranes of the nostrils already irritated by the
pollen. Alcoholic drinks are injurious.

In cases complicated by asthma, the rules regarding diet should be
carefully observed, and it is preferable in these cases to have the
prinicipal meal during the middle of the day.

There are certain articles of food that should be avoided in cases
complicated by asthma, in the perennial form of hay fever, and in
seasonal cases failing to be relieved by the indicated pollen treatmelt.
The foods to be avoided in these cases should be determined by the
diag,nostic skin tests. In one case, for instanice, an attack of hay
fever could be aggravated by a piece of watermelon, in another by
peaches.

SURGICAL METHODS.

While abnornmal nasal conditions in their relation to hay fever have
been given undue importance by some rhinologists, they shouild,
nevertheless, be given careful consideration as forming a predis-
posing factor in hay fever. In fact, any condition which tends to
develop a hypersensitiveness of the nasal mucosa predisposes the
patient to an incipient sensitization which may result in a persistent
form of hay fever.
Marked septal spurs, ridges, or deflections, which cause a concen-

tration of pollen in the obstructed nostril, or which touch the opposite
turbinal and thus cause irritation, congestion, and hypersensitiveness,
may form an important predisposing cause. Infection of the sinuses,
especially of the ethmoidal cells, should receive careful attention.
While the percentage of cures from operations in these cases is not
high (7 per cent), they should not be overlooked in the prophylaxis
of lhay fever.

Nasal surgery in hay fever, however, should be avoided, except in
such conditions as indicated above. In other cases operations are
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unnecessary inflictions on the patient and are without benefit. One
of our patients, a physician, had both inferior turbinates cauterized
and then removed and the right ethmoidal cells eviscerated without
benefit, and the surgeon had advised a similar operation on the left
side. Another patient had nine operations performed, including
several electrocauterizations, without perceptible benefit to his hlay
fever. These cases indicate not only the futility of excessive surgery,
but also the distressing character of a disease that would cause thie
patient to submit to these repeated ordeals.

In hay fever electrocautery has probably been used more frequently
than any other surgical method. It is based on the idea that in lhay
fever there is an intumescence of the inferior turbinals which the
cicatricial contraction following the cauterization is intended to
relieve. There are few cases, however, that have been benefited by
this method, and we have seen many patients who claim that their
condition was aggravated by the cauterization, and some even who
claimed that this was the original cause of their attacks. In view of
these facts, electrocauterization should be avoided in hay fever.

In a series of 2,000 cases (series C, D, and E) treated in the hay
fever clinic of the Charity Hospital and in private practice, 8 per cent
had been operated on for hay fever without apparent benefit.

Immunization.

Hay fever is now recognized as being an allergic disease, tlhe most
common cause being the protein of atmospheric pollen. In the
seasonal form of hay fever the pollens are usually the sole cause, the
attacks being synchronous with the prevalence of the pollen to which
the patient is sensitive. In the perennial form of hay fever, however,
the patients are usually sensitive to the pollens causing the spring,
sumnmer, and fall hay fever, and in addition to the protein of epidermal
or other material inhaled, absorbed, or inlgested which tends to con-
tiniue the attacks during the intermission of the atmospheric pollen
periods.

In view of the allergic cause of hay fever, the modern mnethod of
treatment is to develop immunity to the protein causing the attacks,
or to eliminate it, if this is practicable. If a food protein is one of tile
causes, the elimination is simple; but in the case of pollen this can be
accomplished only by a change, during the hay fever season, to a
locality in which the offending pollen is not found. In both of these
cases, however, the benefit lasts only during the absence of the
allergic protein, and no immunity is conferred on the patient.
The most successful results in the treatment of hay fever have been

obtained by the scientific use of pollen extracts, suitable vaccines
being used in some cases to meet complications.
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DIAGNOSTIC TESTS.

In all cases in which pollen extracts are used, the diagnostic tests
should be applied in order to determine the character and degree of
the hay fever reaction. These tests may be cutaneous or intradermal.
In the cutaneous test, the skin of the forearm, sterilized by alco-

hol, is first scarified by means of a linear scratch one-eighth of an
inch in length, anid a drop of the pollen extract, 1,000 units to 1 c. c.)
applied. This method can be used at any season, but lacks the ac-
curacy of the intradermal test, and is also less reliable than the in-
tradermal method as regards the degree of the patient's susceptibil-
ity to the pollen protein. In the intradermal test, 5 units of the
pollen extract (0.05 c. c. of the 100 units to 1 c. c.) is injected into
(not under) the skin of the forearm. A site should be selected free
from sunbuurn or tan, so that the effect may be observed, and the
injections made 1 inch apart, so as to show the contrast of the
tests.
In both forms of tests, positive reactions are indicated by an urtica-

rial wheal surrounded by a circle of hyperemia, which develops in 30
minutes. The degree of sensitiveness of the patient to the pollen is
indicated by the size of the wheal, which varies from 0.3 to 2.5 cm.
or more in diameter, and by the degree of the surrounding hyperemia.
In most cases three tests, as, for instance, a test of the grass, of the
chenopod, and of the ragweed groups,2 are made at one time, so
that the reaction may be compared. An injection or application of
the diluent only should be used as a check on these tests.
The tests should be made with the usual precautions regarding

asepsis. Alcohol is used for sterilizing the skin of the patient, as the
stain of iodine obscures the appearance of the reaction. In thou-
sands of tests there has been no case of infection from our use of the
pollen extracts.

Three tests only should be made at one time, each being, of a dif-
ferent pollen group. It rarely happens that a patient has a maxi-
mum reaction to each of these, and the possibility of a severe reaction
from each is remote. If two or more of the tests, however, are of the
same group, and each test develops a maximum reaction, the patient
may suffer a severe anaphalaxis either local or general, or both. In
one of our cases, in which the short stay of the patient in New
Orleans necessitated an increase in the number of tests, the patient
developed a reaction from which the arm was swollen to twice the
normal size, the pain extending to the shoulder, and he experienced
chilly sensations and passed a sleepless night. It was three days
before the arm resumed its normal size, and an intense itching of
the arm persisted for several days longer. In another case, under

2 Loc. cit.

1496



June'O0 1924

similar circumstances, a severe attack of hay fever developed in 30
minutes, in spite of the fact that it was not the usual hay fever season
of the patient.

These cases illustrate not only the necessity for conservatism in
making these tests, but still more the importance of making the
diagnostic tests before any pollen extract is injected hypodermatically.
As the extract in the above cited cases was injected into the skin,
and thence gradually absorbed by the system, the danger was not
great. Had the injection been made under the skin, however, per-
mitting a rapid absorption of the proteins, the patient might have
been overwhelmed by the anaphalactic shock.

ATYPICAL FORMS OF SENSITIZATION.

There is a relatively small percentage of hay fever and asthma
cases, usually of the perennial form, due to the inhalation of the
dandruff protein of horses and other animals. Formerly, when the
driving of horses for pleasure or business was common, the sensitiza-
tion from these animals was not infrequent, especially as horses and
mules were used for passenger transportation. In this age of motor
vehicles, this form of hay fever and asthma is uncommon.
During our service in the World War, however, we found a number

of men in the Cavalry and Artillery who developed hay fever or
asthma from inhaling the dandruff of horses. In the majority of these
cases no effort was made to immunize against these emanations, but
the recommendation was made that the men be transferred to the
Infantry branch of the service, where they would not be exposed to
the inhalation of this protein.
Hay fever and asthma is sometimes due to the dust of feathers,

and the possibility of this source of infection should be considered in
the diagnostic tests, especially in the perennial form of these diseases.
Feathers are commonly used for pillows, and if the patient is found
sensitive to feathers, it is usually preferable to use pillows filled with
cotton, moss, or other material, rather than to immunize the
patient against the feathers.
The dust of wool should also be considered as an etiologic factor

in the perennial forms of hay fever and asthma, as the wool in
blankets, clothing, rugs, etc., may be the cause. We have had a
number of cases of feathers and of wool sensitization which were re-
lieved by avoidance of these materials. The protein of the hair or
skin dust of dogs and cats and other fur-bearing animals and of fur
wearing apparel may be the cause. The influence of these proteins
should be determined by the diagnostic tests.

There are cases also in which the attacks are caused by the dust
protein of coffee, flour, and similar material. In one of our hay-

1497



June 20, 1924

fever cases in which the patient was sensitive to the ragweed and
grass pollen, irregular attacks continued to develop at different
seasoins of the year after lie had been immunized to both of these
pollens. A series of cutaneous food tests showed a sensitivity to the
dust of the coffee bean, and the fact was elicited that the patient oc-
casionally visited a coffee storehouse which formed part of his busi-
ness. For the ptast tlhree years, he has avoided this storehouse, and
he has had no hay fever during that time.
The inhalation of flour dust occasionally causes hay fever or asthma,

and the possibility of this should be remembered, especially when
the patient is engaged in an occupation in which he is exposed to
this dulst.. we have made repeated tests for the dust of cotton in
connection with hay fever and asthma, but these have all given
negative results.

Atypictal forms develop in some cases only when the pollens have
already caused an attack of hay fever. We have patients, for in-
stance, who, during their hay-fever season, are sensitive to the dander
of horses and dogs, and to the dust of feathers, but are not incon-
venienced by these proteins at other times. We have -Iaready noted 3
that fall hay-fever subjects gradually tend to have their attacks at an
earlier date, and before their specific plants are in bloom, showing a
tendency to develop sensitization to other pollens. In a similar
manner these cases, while under the depressing influence of their
hay fever, have a lowered resistance to the protein of animal emana-
tions, to which at other times they are not sensitive.
A certain proportion of atypical cases of hay fever and asthma,

especially of the perennial form,' develop their attacks from articles
of food. In all cases of the usual seasonal type, in which the attacks
persist after the offending pollen has disappeared or decreased to a
negligible amount, and in which the tests for epidermal substances,
such as animal hairs and feathers and other protein dust, are nega-
tive, the cutaneous food tests should be made with a view of deter-
mining any article of diet that may have a causative relation to the
attack.

Similatr tests should also be made in cases, usually of the perennial
type, in which the diagnostic tests for pollen and other inhaled ma-
terial prove negative. In such cases, if the allergic food is determined,
it should either be omitted from the diet, or reduced to a point where
it is harmless. Should the article be necessary for the health of the
patient, immunity can usually be developed by commencing withi
an innocuous amount, and gradually increasing the amount as toler-
ance is developed. Among the common articles which we have found
to cause hay-fever attacks in such cases are fish, shellfish, meats,

3 Loc. cit.
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wheat flour, eggs, lettuce, Worcesterslhire sauce, and water melons.
Walker4 reports cases due to eating raw carrots, celery, and onions.
Another atypical form of hay fever and asthma in which all the

tests for inhaled and ingested material are negative, is of bacterial
origin. In these cases the absorbed protein of the secretions in the
nasal or accessory cavities, teeth, or other localities, give rise to the
characteristic hay-fever symptoms. Some of these cases may be
determined by a careful examination, but this is not always successful,
and in such cases the diagnostic tests should be made with the
staphylococcic, streptococcic, or other forms of vaccines. In cases
in which the treatment of the affected part is impracticable or fails to
be effective, vaccines, preferably autogenous, should be administered.

POLLEN THERAPY.

After the character and degree of the sensitization have been deter-
mined, the immunizing treatment is commenced by injecting 5 or 10
units, according to the diagnostic tests, of the extract of the pollen to
which the patient is sensitive, and to which he will be exposed. If
he is sensitive, for instance, to the grass pollens, which are prevalent
in the spring and early summer, this pollen extract is used for the
spring injections. If the patient is sensitive to both grass and rag-
weed pollens, the immunizing treatment for the grass pollenls is com-
menced six to eight weeks before the grass season opens, and for the
ragweed pollens, the same length of time before the commencement
of the ragweed season. We do not consider it practicable to use the
combined pollens in these cases, on account of the great difference
in the seasons of exposure, and the variation in the degree of sensitiv-
ity to these pollens.
The pollen extracts are injected into the arm at a sufficient distance

above the elbow to avoid inconvenience of this joint in the event of an
unusual local reaction. This rarely occurs, however, except when a
vaccine is used for catarrhal complications. It is preferable to avoid
the same site for more than one injection, as experiments have shown
that repeated skin tests in the same place gradually show less reaction
to the pollen protein.
In the injection of the pollen extracts, the reaction of the preced-

ing dose is a guide to the increase in the number of units to be used.
If it is found that an injection has caused a marked local reaction,
the preceding dose should be repeated, and no increase should be
attempted as long as there is an unusual reaction. This is especially
important, when the injection causes an attack of hay fever, which
invariably indicates that the conservative dose has been exceeded.

I. C. Walker: Observations on hay fever. Annals of Otology, Rhinology, and L3ryngology, September,
1922.
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In immunizing for hay fever, no benefit is gained by increasing
the dose of the pollen extract too rapidly; on the contrary, in addition
to the inconvenience of the patient, it usually retards the benefit of
the treatment.

VACCINE THERAPY.

While our experience has shown that pollen therapy is effective in
the treatment of hay fever, there are cases in which this form of treat-
ment alone does not give satisfactory results, especially during the
active stage of the disease. In such cases the vaccines are substituted
for the pollen extracts during the acute stage of the disease.

If the patient applies for treatment during an attack of hay fever, a
vaccine should be used, this being injected at intervals of two or three
days until the severity of the attack subsides. The pollen extract
is then used, the vaccine injections being resumed if an attack of hay
fever occurs.
Our reason for using the vaccine during severe paroxysms is that

at this time the patient is suffering not only from the effects of the
pollen protein, but also from the great increase in the pathogenic
microorganisms resulting from the lowered resistance of the respira-
tory membrane. The autogenous vaccines give more definite results,
provided they can be obtained of the proper standard and purity.
When there is any doubt regarding this, the stock vaccines of un-
questioned reliability should be given the preference.
In acute conditions, a stock vaccine is first used, as it is immediately

available and is especially indicated if ear, throat, or sinus complica-
tions develop, and as prompt action is required. In chronic condi-
tions, or when the patient fails to respond to stock vaccines, and(
especially in cases complicated with asthma and bronchitis, ar
autogenous vaccine is prepared. This is injected, instead of the
pollen extract, until a sufficient amount of the vaccine has beer
administered.

Patients over 65 years of age do not react well to the administration
of vaccine, either stock or autogenous, the injected material some-
times tending to form abscesses in spite of all precautions. Tlhe
pollen extracts seem not to have this effect, and the treatment shoul(l
be limited to these in such cases. The dose of the vaceine should b)e
sufficiently large to cause a local reaction at the site of the injections,
as benefit is obtained only when this is the case.
We use three principal stock vaccines, each containing 1,000 mil-

lions to the cubic centimeter in various proportions of the following
microorganisms: Friedljinder bacillus, M. catarrhalis, pneumococcus,
Streptococcus pyogenes, and Staphylococcus aureus and albus.
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IMMUNIZING DOSES.

The required dose of the pollen extract is controlled by the reaction
in the diagnostic test, careful records of which should be kept for
each patient. When the reaction has been marked, smaller doses
are used, while in other cases the doses are increased proportionately.

Care should be exercised in the injections that the needle does not
penietrate a subcutaneous vein, as the sudden entry of a considerable
amount of the foreign protein may produce an anaphylactic shock
in a patient sensitive to the protein. Active massage of the injected
protein should also be avoided, as experimental injections of foreign
proteins in animals have shown that the solution may be forced from
the site of the injection through the lynmphatics into the thoracic
duct in sufficient amounts to produce serious anaphylactic disturb-
ances.
In all cases the treatment is discontinued when the pollenometric

records show that the atmospheric pollens responsible for the attack
hiave disappeared.
Before this time, however, the treatment is discontinued when the

report of the patient indicates the control of the lhay fever. In dis-
continuing treatment, the injections are first made at longer intervals
and then discontinued.

In )reseasonal treatment the injections are continued until the
skin reactions become negative, when the patient should be free from
hay fever. If, however, -the attacks develop, this does not indicate
that the immunization was unsuccessful, but that the proteins of
some other pollen or other substances have an etiological association
in the attacks, and the cause of the multiple infection should be
determined by other diagnostic tests.

If the treatment merges into the hay fever season of the patient,
or, as is frequently the case, the patient does not apply until his season
has commenced, the immunizing doses of the pollen extract should
be one-half of the preseasonal doses, as the patient is already absorb-
ing the atmospheric pollen proteins.
The immunizing treatment of hay fever is contraindicated in

patients with advanced pulmonary tuberculosis, exophthalmic goiter,
or cardio-renal disease.

CAUSES OF FAILURE.

In the immunizing treatment of hay fever the recognition of the
difference between allergy and anaphylaxis is important.5 In suc-
cessful immunization absolute immunity is not established, but usu-
ally a restoration to the congenital allergic condition before the devel-
opment of the special sensitization which resulted in the hay fever
symptoms. Successfully immunized subjects should therefore be

6 Scheppegrell: Hay fever and hay fever pollen. Arch. of Int. Aled., June, 1917.
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warned against excessive exposure to the hay fever pollens to which
they are sensitive, as this may result in a renewed sensitization and
necessitate a repetition of the immunizing treatment. The failtij-e
to observe this precaution is responsible for some cases of relapse
after an apparenit cure lasting for several seasons.
A common cause of failure in tlle immunizing treatment of hay

fever is the indiscriminate use of pollen extracts. The fall hay fever
is the most common form, and as the ragweeds are the chief cause of
this form,6 the ragweed pollen extract is frequently used by practi-
tioners in all forms of hay fever.
Another cause of failure, even in cases in which a scientific selection

of the proper pollen extract is made, is the lack of judgment regarditl,
the size of the progressive immunizing doses. Where these doses arle
already prepared, and are injected without regard to the relative
sensitivity of the patient, as evidenced by the diagnostic tests, this
liability to disappointing results is common.

It will be seen, therefore, that the physician employing immuno.
logical methods in hay fever has a much more complicated proposition
than obtains in similar methods in other diseases in which the cauNk
is usually limited to a single microorganism and its toxins. Unlex*;
he is prepared to follow up the various forms of immunization, both
in the tests and treatments, his successful results will necessarily b)e
limited.

ADSORPTION BY ALUMINIUM HYDRATE CONSIDERED AS A
SOLID SOLUTION PHENOMENON.a

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

The term "adsorption" is used to describe a wide variety of plie-
nomena. Most often it refers to an increased concentration of gas,
vapor, liquid, solute, colloid, or suspended material on or in a soli(i
body. To express quantitatively the results obtained in the stu(dy
of these phenomena, a variety of mathematical formulae have been
devised, most of which are of an empirical nature. Of these tih
Freundlich adsorption isotherm is one of the oldest and most widely
applied:

I

= KC nm
where x is tlle amount of material adsorbed; m, the mass of the ad-
sorbent; C, the concentration of the material being adsorbed in tile

media surrounding the adsorbent; K and 1, characteristic constanits
for each system.

$ Scheppegrell: The seasons, causes, and geographical distribution of hay fever, and hay fever resoit. in
the United States. Pub. Health Rep., Sept. 24, 1920. Reprint No. 610.
a Read in abstract before the spring meeting of the American Chemical Society, Washington, D. ).,

April 21-26, 1924.
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This formula gives no indication as to what the mechanism of ad-
sorption may be. It should be of interest and importance, there-
fore, to find the relation of the adsorption isotherm to equations
governinig "adsorption" in wvhich sometlhing of the mechanism of
the process is known.
Let us first consider the Gibbs' equation for surface concentration

effects as related to surface tension. This equation deals with the
phenomena manifested at the interface between two phases.
The equation is:

eCde
E= RT dc

wArhere E, is the excess concentration of solute in the surface layer; C,
the concentration of solute in the bulk of solution; R and T have their

usual significance; dY is the change of surface tension, , with

chance of concentration, C.
By a proper choice of units the term E may be expressed as amount

of dissolved material x adsorbed on area a. If the system is so
chosen as to make the adsorbent a solid material consisting of par-
ticles of uniform size, the area a is proportional to mass of adsorbent
m. For a definite temperature the term RT becomes a constant,

andl, witlhin narrow limits of concentration, at least, the term

approaches constancy.
Substitutingr these values in the Gibbs's equation, we have

x C
mIiJ

Collecting-constants we have
x =KC,
m

which is Freundlich's adsorption isotherm.
There are various serious objections to the application of the

Gibbs's equation to adsorption by solid bodies. For example, the
systeims are ordinarily not so dilute as to permit the application of
the "gas laws for dilute solutions," which are implicit in the Gibbs's
equation; nor are the adsorptions thermodynamically reversible
(see Lewis, 1920). Furthermore, while the concentration or adsorp-
tion effects can be measured, the interfacial tension between solid
and liquid phases does not lend itself to direct measurement. In the
above transformation the application of the Gibbs's equation to such
systems has been assumed.
Among colloid chemists there is increasing adherence to the idea

that many "adsorption" phenomena can be explained on a purely

1503



chemical basis. As examples of this tendency we may cite tile
following: Michaelis and Roma (1919) showed that in the case of
adsorption of electrolyte by charcoal there is an equivalent exchange
of electrolyte impurities already present in the charcoal for tlhe
electrolyte adsorbed. Glassner and Suida (1908) found that this
exchange is between the adsorbed electrolyte and a cyanogen deriv-
ative in the charcoal. Koltloff (1921) has shown that the adsorj)
tion of dyes by filter paper is a function of the ash content of thle
paper. A variety of further evidence might be added to indicate
that, in certain cases at least, adsorption has many of the charactet-
istics of a purly chemical reaction. (See also Langmuir (1916) and
E. C. Sullivan (1907.)

Kolthoff (1922) found that those adsorptions which appear to b)e
purely chemical in character can be expressed by tlhe Freundlicll
adsorption isotherm. It is, therefore, necessary to derive the iso-
therm by the aid of stoichiometry. HIe does this as follows: l'o
start with a simple case, let us shake a slightly soluble salt AB withl
a solution containing C ions which is capable of forming the slightly
soluble compound AC. For example, let AgBr be shaken with a
solution of thiocyanate. The reaction is as follows:

AgBr + CNS¢AgCNS + Br

If KAgBr and IKAgCNS are the solubility products, respectively,
of AgBr and AgCNS, then the concentration of silver ion is

+ KAgBr KCAgCNS[Ag]= [Br]- = [CNSV
From this equation it follows that

[Br]=KAgBr . [CNS]= K [CNS]

Now [Br] is equal to the quantity of bromide ion which went into
solution and is therefore equivalent to the quantity of thiocyanate

ion taken out of solution. This is equal to x, and the concentratiOnm
of thiocyanate ion [CNS] remaining in solution is equal to the fiinal
concentration, C.

Substituting in the above equation we have

m = K C
m I

1504June 20, 1924



1505a; June-o. 1924

Simularly for the displacement of a divalent ion by two monovalent
ions as, for example, in the reaction

Ag2SO4 + 2C10;2AgCl + SO4
we have

X = K1C2;m

and, likewise for the general case,

a AxBy+bCA±d ApCz+yB
we have

m= KCn
m

where the magnitude of the coefficient K depends upon the ratio of
the solubility products of the slightly soluble compounds and the

exponent n depends upon the valence of the reacting ions. Data

are given showing the application of this formula to the adsorption
of ions of different valence.
A difficulty inherent in this derivation is pointed out by Kolthoff.

The proportion of the mixed solids present has no function, since
the amount of electrolyte which will be adsorbed depends only upon
the amount in solution, the valences, and solubility products. In
most cases of adsorption the adsorbent is present in by far the greater
proportion, and the amount of material already adsorbed is of im-
portance in determining how much more may be adsorbed. To
explain this, Kolthoff turns to the surface charge of the particle. The
charg,e, he says, is due to the particular ions situated on the surface.
There is a definite chemical affinity between the solid particle and
the ion on its surface, the ion being one which the solid particle it-
self can form or one with wrhich the solid particle can form a complex.

It is these surface ions on the particle only which can react in
adsorption. Since it is only the surface layer Nvhiclh can react, a
condition of saturation of the surface for adsorbed material can be
realized. From this point of view it is plain why the ratio of the two
solids present is of importance.

In his derivation Kolthoff uses the solubility products of the sub-
stance in question to determine the constant, K, of his equation

I

X = KC'nm

It might be pointed out here that in case the two solids, AB and AC,
form a solid solution, it is improbable that the solubility products of



these substances would remain constant, since the solubility product
derivation is based upon the constancy of concentration of the solid
phase. Also in the case of solid solution formation the constant, K,
becomes a distribution coefficient between solid and liquid solutions.
That this distribution coefficient would be identical with the ratio of
the solubility products is doubtful. The two cases are, of course,
entirely different, since Kolthoff considers that he is dealing with a
three-phase system consisting of two solid phases and one liquid
phase. In case of solid solution formation (assuming the miscibility
of the components of the solid phase over the range of composition
under consideration), there is formed a two-phase system, consistinlg
of one liquid and one solid phase.
The Freundlich adsorption isotherm can easily be shown to be a

form of the equation for a distribution between two phases. The

term m represents the amount of material "x" adsorbed by a quantity
of adsorbent " m." By properly chosen units this becomes tlhe
concentration "C," in the solid phase. "C of the equation is tlhe
concentration in solution. We then have:

C1= KC1

For the distribution equation we have

C1= KCa

where C1, and C, represent concentration of the substance in each of
the phases. K and a are characteristic constants for each different
system. The two equations are quite plainly of the same type.
The equation for distribution between two phases is known to

apply when the two phases consist of immiscible liquids.
Meyer (1923) has applied the distribution equation to the equi-

librium between a solid solution of paradibrombenzene and para-
dichlorbenzene and their solution in water, and has found that suchI
system also conform to the equation.

In the study of base exchange in permutits (see IHisschemoller,
1921; Rothmund and Kronfeld, 1918; Whiteborn, 1923), it is generally
agreed that a reaction of the type

NH4 + NaPiNH4P + Na+

takes place. The solid permutit behaves as one phase; that is,
there is solid solution formation between the sodium permutit and
the ammonium (or other) permutit. The expression for equilibrium
takes the general form

[NHA] solution= K, L-4 solid[Na-] - [NaP]
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the bracketed symbols representing concentration values. It is
quite evident that this is of the form of a distribution equilibrium and

KZ [NJ14] -- [NH4P]

A series of stu(dies (see KuAter, 1898; Kuster an(l Tliiel, 1902;
l'lliel, 1900; Ramanli anid Sa1lini(er, 1921; anid Meyer, 1929) liave

bIeeIl made of equilil)rium condlitions in precipitation reactionls.
rIVlLese results were of the type in wlichl eachl of two soluble salts
react with a third salt, which is added in comparatively smiall amounts,
to form an insoluble product. Analysis of the solution an(d solid

p)hase followed. The results are of two kinds. Systems in wlhicl
ea.ch of the insoluble pro(lucts conie downi as a pure solidl phase are
(characterized by certa,!in pheno)r).1fna. Let us conisi(ler a system of
this type. If to a solution of KT,C0 antd K SO4 is added BaCl2 the
reaction which occurs depeniidsu11)0o1 tlie relative concentrations of

C(),:S04. For equilibrium witlh both solid phases l)resenlt we hiave-
BaCO3 +S04 BaSO4 - C03

Siuppose the ratio of CO3 is greater thani thie ratio determined by

thle equilibrium equation. Tlhen pure BaCO3 is first precipitatedl.
IBy further addition of' BaC12 a poinit will be reached wlhere this
equilibrium ratio is realizedi aiid BaCO3 and BaSO4 will be precipitated
together. If the concentratioii of sulplhate is relatively high, so that

tlhe ratio in solution is below that demanded for equilibrium,

poure BaSO4 will be first precipitated alone. However, so long as
both solid phases are present (arnd the system is at equilibrium) tile

ratio of CO; in solution will be a constant.

The other type of precipitation reaction is that in wlhich the
insoluble products do not come down each in the pure state but where
they form mixed crystals or solid solution. Such a system is realized
when AgNO3 is added to a mixture of KCI and KBr in solution. Such

1003570-24t 2
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a system is; characterized bv the fact that as the solution phase is
varie(l from 100 pIer cent KQl to 100 per cent KBr the solid phans

KBr

shiows a proportiowal vtaiiatioii. If the moilar ratio KCI be deter-AgBr
AgCl

molecular per ('Cut KBrmiiied, or -molecular per cent KBr we finid that it yields a constant.mnolecular P.-1 e-eit AyBlr'
This constant mnust be of' the niatujre of a partition coefficient betweell
lquidl and soli(1 solutioin. As we have seein, such an equilibriumn mly
be expressed by the a(Isori)tion isotherm. It may be pointe(d out
that while oile may speak of adsorption of bromide by silver chilori(le
at onie enId of the precipitationf series and of adsorption of chlori(de b)y
silver bromidie at the other CIed, onie mnay hardly use the term " adsorl)-
tion" il its usual senise for a 50-50 mixture of the two soid.,
components. Yet this systema possesses the characteristics of
"adsorption" and obeys the "a(lsorption equation."
Ashley (1913) has pointedl out that it is possible to express b)y

such an equation as the adsorption isotherm, with properly choseli
constants, almost any series of observations with a fair degree of
accuracy, provided only that the quantities in questioni elan(rge
continuously in onie direction-a condition whichl is fulfilled ini a
large number of series of experiinental results.

It has been the purpose of the paper thus far to emphasize the
fact that the Freundlich adsorption isotlherin in(licates nothing of
tlhe mechanism of adsorption. It has been showii thliat the isotlbeiem1
may express "adsorption" of a purely physical nature, that it m;ay
express a chemical reaction of a certaiin kind occurring on the sur'face
of a solid particle, that it may express (istribution between two
phases. It has been showrn to be applicable to base exchan(ge il
permutits and to solid solution formation in precipitates, both of
which probably involve both a chenmieal reaction and a distribution
effect. While the types of plhenomena cited do not include all the
phenomena to whiclh the terIn "adsorption" has been applied, yet
they do emphasize the generality of that term and the wide applical-
bility of the adsorption isotherm. They also indicate that in limited
cases the mechanism of adsorption phenomena may be determined.

In a previous article (Miller, 1923) it has been shown that wheni
alum is treated by less than the quantity of sodium hiydroxide neees-
sary to react according to tihe equation

Al+++ + 30H¢:A1 (OH) 3

there is sulphate carried down in tile precipitate, which is not removo(l
by washing with distilled water. The relative amount of sulplhaite
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carried down is a function of the quantity of sodium hydroxi(le
added to a given quantity of alum (tlhe snmaller the proportion of
so(liuifa hy(droxi(le a(l(Ied the greater thle proportion of sulplhate in
the precipitate), an(l is also therefore a function of the hydrogen ion
coi,leeltration of the solutioIn. PreIjlimlinalIy experints ii(li(at(l
tlhlat the sulphate ion was ratter e.asily dis^placed irom the prec1ipitajte
by otlher negative radlicals. Two pul)licationi b)y Charriou in 1923
coflfirIndlC(l this i(lea. Charrioi fouinid thait (livaldnt netative ions
cai'rie(I (downi by the aluminiuiII preci pit at e'are reiloved(l Iy washiing
witli solutions containing negattive ions of e( ual or greater valencle
buit inti l)y monovalent ions. Similaly trlent ions are remnova-

le b)y those of equal valcn,e lblt niot )y Vthosof lesser. lie showed
ii1( that the phenoineui involved an (displeell(cilnt reactilln, for, a11s
onIet ne',gative ioni is remnoved fronm the procipitate, the ionl causing
tlie reinloval is takein up. He (loes iiut, iii 11iiI'ti('1C, (iscussd thle
reinovll of monv)Xalent neg"ative i Mns.My own (xperiments p)ub)-
lished in a former article (1923) indicate that, workintg withl (lilute
solutionl-s, thie presence of inoii0vatlent n(ga'tiaie io'ns (other than
hyd(lroxyl) in the precipitate cani not. b)e dhirectly demonlstrated,
although tiiere is indirect evi(l'nce that they are carried out similarly
to sulphate. If, for example, alluirinium chlori(le is treatedl by sodliumu
liy(roxi(le and an attempt is rnade to wash the precipitate free from
contaminating electrolyte, the, precipitate disperses completely.

Tlhe observations of Charriou were extended to the a(dsorption of
(lyes b)y thie washed alum precipitate containing sulphiate. It was
fotlnul that basic dyes were adsorbed little. In general, acid dyes
conitti-iningo only one strongly acil group (e. g., methyl red) were
taken up little. On the other hand, dlyes containing two or more
acid gro)ups (e. g., di, tri, and tehta potassium sulphonates of indigo)
were taken up rea(lily by shaking witlh the wvashed precipitate while
at thte same time sulphate was displaced.
These facts led to a quantitative study of the displacement of one

ion fiom the precipitate by another. For this purpose the sulplhate-
oxalate system was chosen. It was first proposed to precipitate
the aluminium floc in a solution containing relatively large propor-
tions of potassium sulphate and potassiumn oxalate, the composition
being varied from 100 per cenit sulplhate to 100 per cent oxalate.
To do this it was necessary to introduce the aluminium in the form
of a thlird salt, such as aluminium cldloride. As a preliminiary step,
tlherefore, it was necessary to determine exactly the effect of the
monovalent chloride ion on the composition of the precipitate in
respect to its divalent ion content. Solutions of alum 0.005 molar
with respect to Al were precipitated by slow addition of sodium
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lhy(Iroxide in the presence of varying concentrations of potassiuim
chloride. The composition of the floe was determined after washliw,t
free of cont,aminatingy electrolyte (see Miller, 1923) and the results

were expressed as the molar ratio of -91- In all experiments toAl
follow, only hlighrlly ptur'ified mateirials wMere used, and every effoi t
was ma(le to inake all parts of the procedure as accurate, quanti-
tatively, as possible. The pl1 was determine(d colorimetrically, thle,
sulplhate gravimetrically as, BaSO4, and alumnina as A1203 by Blunmis
(1916) metlhod. Chloride was tested for by silver nitrate in nitric
acid solution. The results are tabulated in Table 1.

TABLE 1.

Molar
Mols Mols ratio

of NaOlI of KCI SO4
a(dde'i.)er added per Al1 p1I.

miol mel inof Al. of Al. precipitate.

2. 0 0 0.2787 4.7
2.0 3 .2,545 4.7
2. 0 30 .2314 4.3
2. 7.5 O .0876 7. 8
2.75 3 .0874 7.7
2.75 30 .0761 7.9

The presence of chloridle in the washed precipitate was never de-
tected, althioughl a slight decrease in the sulphiate content of the floe
indicates a possible slig,ht displacement of sulpliate by chloride.
The effect of the presence of chloride ion is seen to be relatively

small in changing the composition of the floe from alum. Since a
definite quantity of AICI3 was used in the experiments which are to
follow, it was assumed that the chloride ion present had a constant
and small effect wlhich could then be disregarded.

In the followingf experiments the floe was precipitated by slowly
mixing AIC]3 an(d NaOH in the presence of relatively large amounts
of sulphate and oxalate. The solutions were mechanically stirre(l
during the process. The concentration of Al Cl3 was 0.02 molar.
There were added 2.4 molecules of NaOH per molecule of AlCl3.
The sum of the concentrations of K2S04 + K9C2O, was 0.1 molar. The
pH of the solution was determined colorimetrically. The precipitate
was washed as previously described (Miller, 1923), dried at 800 C.,
and ground in an agate mortar. One weighed portion was dissolved( ill
hydrochloric acid, the sulphate determined gravimetrically as bariuli
sulphate, and the aluminium_as alumina by Blum's (1916) metho(l.
A second portion was dissolved in sulphuric acid, and the oxalate
determined by titration with permanganate. Aliquot portions of
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the sblution were analyzed for sulphate and oxalate by the methods
described above. The results are given in Table 2.

TABLE 2.

Befotreprecipi- At equilibrium after precipitation.

0 0 G n , Hi =t6SO ' . |w 0 0a

Experiment cn

number. 0 .

0

2-0- 0.1000 8.8 -- 0.1756 Q 17'6 0 0-- -
3- .0500 . 0500 8.8 0. 00038 .1815 .1819 0. 043 52.70 1,220.0 0.473

11- .06.50 .0350 8.3 .0116 .1800 .1916 6. 080 68.17 11.2 .3405- .0750 .0250 8.1 .0108 .1818 .1926 5.610 78.64 14.0 .226
6- .0875 .0125 7.2 .0100 .1636 .1736 5.748 91.54 16.0 .090
7- .0937 .C062 6.4 .0671 .1516 .2187 90.67 96.62 3.25 .049

8- .0969 .0031 5.6 .1555 .0821 .2376 65.62 98.45 1.50 .045
9-.0984 .0016 5.3 .2127 .0428 .2555 83.25 99.16 1.19 .048
10-. 992 .0008 5.1 .2389 . 0225 .2614 91.39 99.62 1. 09 .044

1 - .1000 0 5.1 .2367- . 2367 100. CO 1C0. 00

IThe mol per cent is calculated on the basis that the sum of mols C204+SO4=100.

Since the aluminium floc is an exceedingly complex system, it was
necessary to choose one oonstituent as a reference against which the
others could be evaluated. In this work the aluminium content of
the floc was chosen as a point of reference and the concentrations of
the other constituents were expressed as the ratio of the number of
mols of constituent present per mol of alumini.um.

In the study of the alum system (Miller, 1923) it was found that the
composition of the precipitate with respect to the molar ratio of
S04 was constant from the lowest pH studied up to a pH of about

5.5. In solutions more alkaline than this, the ration of SO4 rapidly2 ~~~Al
decreased. Hence it was in the range of hydrogen ion concen.tration
more acid than pH 5.5 that best results were to be expected. The
experimental results verified this hypothesis. The values of the
constants, KSO4 and KC204, are seen to be fairly constant over the
more acid ranges. Furthermore, over the range in which the propor-

tion of sulphate in the precipitate is very small, the ration of S will
be relatively inaccurate, due to the difficulties of determining accu-
rately a snall amount of sulphate under the existing conditions and
the correspondingly important part played by experimental error.
The values of the constant, KSO4, will therefore be less trustwcrthy
over this region.
The fact that the concentration of sulphate (or oxalate) in the

solution divided by its concenti-ation in the precipitate, expressed as
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molecuilar- perI cenit of the sulphate plus oxalate concentration, yie](hh;
a constant, in(licPates that thie pirecipitate is behlitAvingr as ta single solid
ph1alse-a soli(d solutioii. Tlhe enitiIe system behaves, then, as a two-0
phase system coinsis,tinig of a liqui(1 solutioM1 an1(i a solid sol.o1tjo
(See articles l)y K'ustei' an(l Tlhiel.) The sulphate an(1 oxalate ionls
behave as thougri (listributed between these two solutions. ri5
cuMrve (Fig. 1) is typical of suell a system.

From the taable it will be noted that the sum of the number of
mols of sulphate plus oxaltate per mol of aluminium, is broa(dly
speaking, constant. This indicates that in the precipitate these ions
are reciprocally displacing each other. The decrease in their surn
which occurs in passing from solutions high in sulphate concentra-
tion to solutions high in oxalate concentration is accompanie(d
by a corresponding increase of pH. The effect of increase of pH in
decreasing the sulphate content of the floc was indicated in mv
pievious paper (1923). Presumably a similar phenomenon is occur-
ring here, due perhaps to a slight hydrolysis of potassium oxalate.
As has been pointed out, this change of hydrogen ion concentration
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may also account, at least in par's, for the drift in the distribution
constants, KS04 and KC204.

In order to determine whethler the equilibrium conditions just
(lescribed could be realized only by a sche-me of plreCipitatiOn suchI as
was used, or whether a condition of equilil)riuim coultl also b)e rea-dily
established by displacing one ioni by another in a precipitate previously
prepared, the following experiments weie pertormed: A precip)itafte
was prepared from alum an(d s9(lium hy(drXoxi(le. This was washed
andit 1)ort ion was analyz(e(d as usual (NIiller, 1923). 'T'he remaind(ler
was divided into six pot-tions ,nfd iMIlhllleIC(l in solutions containing
varying proportions of K2SO4 and K2C,()O,. The samiples were
placed in glass-stoppered bottles and( shaklien -fromn time to tiite for
three days. The pH of the solutions wfas (leterinilled colorimetrically.
T-he con-cen3trations, of suiphiate an(d oxalate in the superniatant liquid
and in the washed precipitate were determinedl as before. The
re,tilts arn given in Table 3.

TABLE 3.

Before addition After c(luilibriurii.

ISumn of
Experiment o Tol 11 o|ol
nalli)er. Mtolar Molar ratio rI-' iO SO4+ per cent e 1tKS04 KC204

conw. cene. 1)11. SO, ('9, (SOs o04 per cent 50s solo. C204sol'n.

|K2SO4. Kl2('204. --| :,i l ps .[i inl ) . ) ,t*|C2)4p)
K250.K,C,O,. ~~~Al AlI per inol in solo-jS,in

-A1ntion.' pp. S04 J)t- C204 P!)4.
in j4)pt. in p.ji. -

('on'ol-----5.8 0. 2S83 --- 0. 2883
21 -- 0. 0992 0. (108 5.7 .2620 ).0 1 ( 27'9i 99.92 1"3. 71 1.07 0.013
22 --- ---- 09(9 C031 6. 0 . 2273 .059 2S13 99.76 .79). 39 1. 26 .012

-L3 .0937 . CQ;2 6.4 . 1509 . 1L28 737 99.44 55. 14 1.80 .010
24 -. 0F7;. 0125 6.9 . ('S5 . 19532 . k637 9j7. 70 25.99 3. 76 .031

2- 07.50 0250 7. 9 0320 . 214.3 2403 92. 07 12. 98 7. 08 0911
26 -.0650 .0359 8.2 .0211 .2222 .2433 68.57 8.69 7.90 .343

1 The mol per cent is calculated on the basis that the sumn of miols C204+SO4= 100 per cent.

A comparison of the results in Tables 2 and 3, and especially a
comnparison of the distribution coefficients, will indicate that the
sy-stem under consideration had come to equilibrium in three davs.
Thie same comments t.hat were madle up)on Table 2 are again applicable
here. It will also be observed that the displacement of t,he negative
radicals (other than hydlroxyl) is veiy similar to the base exchange in
permut.its. While the results are not as clean cut as have been
obtained with permutits, it must be remembered that the system
under consideration is a much less stable one than the permutit
system.

It must be emphasized tllat the .system under consideration is a
most complex and sensitive one. In eaclh series of experiments the
(letails of procedure were carried out as precisely the same in each
experiment as was possible. Neverthieless many of the possible
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variables were inot controlle(d. For exanmple, the experiments were
(loIe at room temnperI'iture aIi(l no account was taken of small changes
of temperature. AW-hat effect this mav have had on thie equilibrium
is not known. 'The literatture uponi the subject ind(icates that thle
aluminium precipitate -xhibits the plhenomenon of "ageing." 'low
rapi(dly thlis occurs, to hwat extent (if at all) it affects the composition
of the alum floc, anId( wlhethler the ageing proceeds the same in the
presence of (lifferent ions and at differetit hydrogen ion concentrations
is equally unknown. The hvr(logen ion concentration (to wlhichl tlle
floc is especially sensitive) was determined in thtese experiments but,
not controlled. Carbon (lioxide could not be excluded and it is
probably not without effect, especially at the higher pH values,
Consequently it is beyond the range of the possible to expect that
quantitative data on a svstem but partially controlled will do mnorC
than indicate with some definiteness the natuire of the phenomena
occurring. Since this ptper is a preliminary report uponi this phase
of the problem, one is perhaps justified( in hoping that ftuture worl(
will eliminate many of the crudities, wliich must of necessity appear
in the early stages of any investigation.

In this paper the term solid solution has been applied to the
phenomenon observed in the reciprocal displacement of sulphate
and oxalate from the alumintim hydroxide floe. The work of Ilabet
(1922) and of Hedval (1922) on the X-ray stu(ly of the aluminumt
precipitate suggests that it consisted of very small crystals. Whethet
the phenomenon described here is a true solid solution formation iii
which the suilphate or oxalate radical actually forms an integral
part of the space lattice it is not possible to say. Data at hand are
not conclusive; therefore no attempt will be made to discuss the
question. Until final proof is available, the term solid solution will
be used to describe the phenomena manifested by alum floe, because,
of the similarity of these phenomena to those exhibited by systems
in which there is good reason to believe solid solution exists.

In the application of the phase rule to alum floe it becomes evident
that all negative ions present in solution are of importance, especially
if they be of the polyvalent type. In this connection it was observed
that as oxalate replaced sulphate in the floe a progressive change in
some of the properties of the floe occurred. In water purification by
alum it may be that the composition of the raw water, especially
with respect to the negative ions it contains, and the character of the
negative ions in the reagents a(lded (alum, lime, soda ash, etc.) will
have a profound influence on the character and efficiency of the floe
formed. As is well known, the character of the raw water determines
the treatment which it receives at filter plants and the conditions
for most efficient purification. Highly colored waters from swampy
areas are believed to contain coloring matter of an acidic nature.
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(See Norcom, .1924.) Hale (1914) a(lvance(l the i(lea that the puri-
fication of such waters consisted in a chemical combination between
alum and the acidic colore(1 compound. The principles laid down in
this paper may therefore serve as a point of (leparture for a further
study of these waters. The work of Smith (1919) suggests that in
certain cases the character of the positive metallic ions present may
have an influence on the efficiency of water clarification by alum.
Tlhe influence of the hvdrog,en or lhydroxyl ion concentration in rela-
tion to floc formation has been emphasized (see Theriault and Clark,
1922) and is becoming more and more fully appreciated by the workers
in the field of water purification. We wish to emphasize the im-
portance of the ionic content of the solution (other than hydrogen
ion or hydroxyl ion) in which the floc is formed, an(d the ionic environ-
ment of the floc after formation in its relation to the composition of
the floc and the effect which it may have upoIl efficiency in water
clarification.

I am indebted to Dr. R. W. G. Wy,ckoff, of the United States
Geophvsical Laboratory, and to Dr. -L. P. Hammett, of Columbia
University, for some excellent suggestions. I wish also to express
my thanks to Dr. William Mansfield Clark, chief of the division of
chemistry, Hygienic Laboratory, for numerous suggestions during the
course of this work and for valuable assistance and criticism in the
preparation of this manuscript.

SUMMARY.

1. It has been emphasized that the Freundlich adsorption isotherm
indicates nothing as to the mechanism of adsorption. The gener-
ality of the equation has been pointedl out, and its relation to adsorp-
tions, the mechanism of which is known, has been discussed.

2. A study has been made of the reciprocal displacement of negative
ions in the alum floe and a comparison made with similar phenomena
in other systems.

3. The results indicate that the displacement follows the law of
distribution between solutions. Alum floe, therefore, behaves as a
single solid phase-a solid solution.

4. The application of these principles to water purification by
alum floe has been pointed out.
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VIRGINIA LAW REQUIRING SANITARY PRIVIES OR CLOSET'S.

The Virginia Legislature, at its 1924 session, passed a law (chapter
465, approved March 21, 1924), making unlawful the occupancy or
the renting or leasing for occupancy of a building used as a humilln
habitation until the said buildingf had been supplied with a sanit.o:y
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privy or closet. The act, which in thte abonve provision is applic(able
oIlly to cities f(lilld OrpOrate(I tOWnsI an1(l the territory withlii
radiius of one-half mile beyon(l the corportate limits tlheeof, readls as
follows:

1. Be it enacted by the Geteral Asse>?nbly of Vilqginiia, That in any citY or in-
corporated town il the State and(I for a raditis of oic-half mnile beyond tlle cor-

porate limits thereof it shall be uinilawfuil for the ovner of aniy houise or other
b)ulilding to be used as a lhtumnani habitation to occupy or to retnt or lease the same
for occulpancY b)y any person, firm, or corporation, or for anly perso)n, firmn, or

corporatioin to occupY samne utntil said houise shall hiave been supplied with1 a

sanitary p)rivy or closet of suich form as to comnply with the law. If any landlord
shall fail to supply aniy houise of lhis witlh a sariitarv privy or closet as retljlired
by this act, his tenanit shall supply the same in conformity witlh the orders of
a health officer or health inispector and(l mnay decluct the cost thereof fromii aniy
sum duic the landlord for renlt.

2. That it shall be unrilawfuil to maintain or to rent or lease any recreatioln or
construtetioni camp or camping place for tourists, to use aany building for eduica-
tional puirposes, or to permit the use of any building or tent for protractedl meet-
ilngs until suclh camps or btuildinlgs are suppliecd with sanitary closets or privies.

3. That for the pturpose of this act a "saniitary closet or privy" is deemed to
he aniy onie wlich provides for the disposal of huimian wastes or exerements in
suich a manner that they shall not be accessible to flies or obviously endanger a
source of drinking water.

*4. That it shall be unlawful for any teniant or lessor of a premises properly
stupplied with suich a sanitary privy or closet to neglect it or to allow it to cease
to be sanitary within the meaning of this act.

5. Any person, firm, or corporation violating any provision of this act shall
be deemed guilty of a misdeineanor and, upon conviction thereof, shall be finied
niot less thani $5 nor more than $25, and each week's failure to comply with any
provision of this act shall be deemed a separate offense.

DEATH RATES IN A GROUP OF INSURED PERSONS.

COMPARISON OF PRINCIPAL CAUSE3 OF DEATH, APRIL AND MARCH, 1924, AND APRIL
AND YEAR, 1923.

The accompanying table is taken from the Statistical Bulletin for
May, 1924, published by the Metropolitan Life Insurance Co., and
presents the mortality experience of the industrial insurance depart-
ment of the company for April, 1924, as compare(d with that for
March, 1924, and April and year, 1923. The rates are based on a
strength of approximately 15,000,000 insured personis.

Contrary to the usual seasonal tendlency, a rise occurred in the
death rate for this group of persons for April as compared with the
rate for March, increases being recorded in the rates for organic
heart diseases and tuberculosis, both of which are numerically ini-
portant causes.of death, and for measles, scarlet fever, whooping
cough, diarrheal and puerperal diseases, wlhich, although less impor-
tant from a numerical standpoint, are of major public health interest.

1517
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In most of these diseases the death rates were also higher in April
of this year than in the same month. a year ago.
As compared with the rates for March, declines in April were

.recorded for diphtheria, cerebral hemorrhage, pneumonia, and
Bright's disease. The leading cause of death in this group in April
was pneumonia, the rate for which, although registering a decline as
compared with that for March, was 26 per cent higher than for
April last year.

Death rates (annual basis) for principal causes per 100,000 lives exposed, March
and April, 1924, and April and year, 1923.

Death rate per 100,000 lives exposed.'

Cause of death.
April, March, A pril, Year
1924. 1024. 1923, 1923.2

Total, all causes -1, C47. 2 1, 018. 9 1, (4. 3 923.9

Typhoid fever 2. 7 2. 1 3. 9 & 1
Measles 14.4 13.9 13.5 9. 4
Scarlet fever -6.5 4.8 6. 6 4. 4
Whooping cough -11.3 9.0 7.8 7. 4
Diphtheria -12.3 15.3 12.5 15. 5
Influenza- 28. 3 29. 7 49. 7 30.2
Tuberculosis (all forms) -117. 2 112. 1 121. 3 109. 6

Tuberculosis of respiratory system -103. 3 101. 2 110. 7 99. 2
Cancer --71.1 68. 4 75. 8 71. 5
Diabetes mellitus -16. 4 16. 5 21. 6 15. 9
Cerebral hemorrhage-- 58 8 67. 6 67. 1 61. 0
Organic diseases of heart-- 143. 5 135 8 141. 5 126. 7
Pneumonia (all forms)-- 144. 4 150. 3 114. 5 83. 5
Other respiratory diseases-- 18.6 16.4 16.5 13.9
Diarrhea and enteritis-- 20. 3 17.9 12. 4 28 1
Bright's diseases (chronic nephritis) 73.-7 75. 1 79. 5 68,5
Puerperal state -19. 3 17. 0 18. 3 17. 6
Suicides ----- 7.9 6.2 7.1 7. 3
Homicides -7. 3 6. 3 6. 7 7. 2
Other external causes (excluding suicides and homicides) 51. 3 50. 2 56. 2 62. 7

Traumatism by automobile -12.6 & 7 11. 2 15. 2
AU other causes -221. 7 204. 4 207. 8 17& 6

I All figures include infants insured under one year of age.
,Based on provisional estimate of lives exposed to risk in 1923.
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DEATHS DURING WEEK ENDED JUNE 7, 1924.

Summary of informationt received by telegraph from itndustrial insurance companies
for iweek ended June 7, 1924, and correspondinig week of 1923. (From the Weekly
Health Index, June 10, 1924, issued by the Bureau of the Census, Department
of Commerce.) f Week enided Corresponding

JUIne 7, 1924. w\eek, 1923.
Policies in force- 56, 256, 504 52, 371, 677
Number of death claims -11, 000 9, 748
Death claims per 1,000 policies in force, annuial

rate -10. 2 9. 7

Deaths from all causes in certain large cities of the United Slates during the week
ended June 7, 1924, infant mortality, annutal death rate, and comparison tith
corresponding week of 1923. (From the IVeckly Ilealth Index, June 10, 1924,
issued by the Bureau of the Census, Department of Comtmterce.)

Week eiided June I Deaths under 1
7, 1921. IAnnual year. Infant(atllh rate mortal-

ity te

City. jcour re- week
spending Corre edeTotal IDeath spnigended spondingede

deaths. | rate.' v June 7, week, June 7
1923. 1924. 1923. 1824.2

Tctal (61 cities) -6,353 12. 3 1}3.0 736 3 885 ----

Albany 4 _42 1. 18. 2 5 7 110
Atlanta -63 14.4 17.8 8 6 -Baltimore 4 -203 13. 5 1.5. 8 28 34 81
Birininaam- 48 12.5 15. 7 6 14
Boston- 203 13.6 15. 8 21 32 58
Bridgeport-40 --- 3 4 47
Buffalo- 135 12.9 16.3 19 33 81
Cambridge- 23 10.7 11.7 0 2 0
Cam(len -39 16.1 16.0 4 7 63
(Clicago 4 -608 10.A 11.9 73 114 67
Cincinnati 114 14.6 15. 5 13 12 82
Cleveland -172 9.8 11.8 20 35 52
Columbus- 60 11.7 13.2 4 2 38
Dallas - 40 11.1 10.0 9 .S
Dayton -33 10 2 8.2 4 3 67
Denver 69 11 9
Des Moines 3-1 | 11. 1 I.O2 2
Detroit -3--1 43 51 80
Dtltith -25 12.0 7. 4 5 1 107
Fall River 4 38 16.4 10.8 9 6 127
Flint -21--- 2 5 35
Fort Worth -24 8.4 6.2 1 1 -

(rand Rapids -30 10. 5 11. 4 1 2 16
lhousto- - 45 6 3 -

In(lianal)olis -82 12. 2 13.2 6 10 45
Jacksoniville, Fla- - 36 18.3 23. 5 6 5 -

Jersey City -75 12. 5 11.8 13 6 94
Kansas City, Kans -35 15. 5 17. 6 3 6 60
Kansas City, Mo -79 11.5 13.3 9 12 -

Los Angeles -255 ---- 34 33 106
Louisville -73 14.7 16.6 6 11 58
Lowell -27 12.2 13.1 3 8 54
Lynn -31 15.6 9.1 4 4 101
Memphis -56 16.9 20.8 4 6 -

Milwaukee -110 11.7 9. 3 19 19 87
Minneap3lis -102 12.7 11.9 11 13 59
Nashville 4 --------------. 39 16. 5 19. 1 2 3 -

New Bedford -23 9.0 9.6 2 6 31
New Haven ----- ------ 27 8.0 1. 5 3 6 39
New Orleans -122 15. 5 16. 1 12 17
New York -1,432 12.4 12.4 185 183 75

Bronx Borough -155 9.3 11. 0 14 24 49
Brooklyn Borough ----- 476 11. 3 11.0 64 51 69
Manhattan Borough -638 I 14.7 14. 5 82 95 80

1 Annuial rate per 1,000 population.
2 Deaths under 1 year per 1,030 births-an annual rate based on deaths under 1 year for the week and

estimated births for 1923. Cities left blank are not in the registration area for births.
3 Data for 62 cities.
4 Deaths for week ended Friday, June 6, 1924.



June 20, 1924 1520

Deaths from all causes in certain large cities of the United States during the Wee?
ended June 7, 1924, infant mortality, annual death rate, and comparison wit
corresponding week of 1993-Continued.

City.

New York-Continued.
Queens Borough
Richniond Borough -----------------

Newark, N. J
Norfolk
Oakland
Oklahoma City
Omaha ----------------------
Paterson
Philadelphia
Pittsburgh
Portland, Oreg
Plrovidence -------
Richmond -------

Rochester
St. Louis-
St. Paul
Salt Lake City 4.-----------______________
San Antonio-
San Francisco
Schenectady
Seattle .--------.
Somerville
Spokane
Springfield, M aSS_
Tacoma.
Toledo.
Trenton
Utica.
Washington, D. C
Waterbury
Wilmington,Del.
Worcester
Yotnkers --------------------------------

Youngstown

Week en(led June Annual
7, 1924. 1death rati

per ,(,),

Total DIeathI
deaths. rate.

1(9 10 2
54 21.5
102 11.9

37 11.8
53 11.2
18 9.0
41 10.3
33 12.2

462 12. 3
176 14. 7
71 13.3
64i 14.5
9 16.7
515 8.8

2!4 13.7
45 9.6
26 10. 5
74 20.2
124 11.8
19 9.9
58

24 12.5
25
31 10.9
19 9.6
67 12.6
31 12 5
24 11.9
89 9.5
23-23 10.0
42 11.2
19 9.0
27 9.1

jconrle-
sponding
week,
1923.

9.9
19. 2

13.4
12.5
9.1

8. 2
12.0
13. 1
15. 7
9.9
14.6
15. 8

13. 7
12. 3
'J. 1

23. 7
12. 5
13. 7

9.0

8.3
11.8

14. 7
15.6
8 6

12. 4

13. 7
12.2
5.8
5.9

Deaths under 1
year.

Week Corre-
ended sponding
June 7, week,

1924. 1923.

19
6

10
5

6
1
4
4
54
22
4
8
7
8
15
6
5
16
61
11

1
61
3
5
2
2
6
6
4
1

3

10
3
12
7
6

7
4

65
26
4

11
13

3
0

15
12
5
3
5
5
5

2
12
3
0

8
7
6
5
0

3

4 Deaths for week ended Friday, June 6, 1924.

1nfalit
Pr ort:i-
.y l te,
WVeek

ellfle(l
Julle 7,
1921.

14)

4 7
9,

35

22

2,,

41

,-1
*,,

h.4

4.,
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PREVALENCE OF DISEASE.

No hlealth departmenit, State or local, can effectively prevent or control (lisease without
knowledge of when, where, and uncder whait conaditions cases are occurring.

UNITED STATES.

CURRENT WEEKLY STATE REPORTS.

These r-eporlts are preliminary, and the figtures are subject to change when later retturns are received by

tthe State hecalth officers.

Reports for Week Ended June 14, 1924.

ALABAMA.
('a:

Cerebrospinal rxeringitis
Chicken pox-
Diphtheria-
Dyser.tery-
InIfIl nza-l.--
AM alaria-
Measles
linllllps. - .------_-----------.- _-.----

F1elagra---
llneulalioliai --------- - ---

1 oiiorilyciit isi. --

Scarlet fever . .
Smallpox ..-- -------

Tuhberulosis -- ..-- .--.

Tyiphoid fi vcr - .--. -- --

Wbhoo.ing cougi-

ARIZONA.
Chicken pox-
Diphtheria-
Dysentery-
Mleasles-
AMumps-
Pneumonia-
Scarlet fever-
Tuberculosis-
Typhoid fever-
Whoopinig cough-

ARKANSAS.
Chickeni pox-
Diphtheria-
Hookworm disease-
Influenza-
Malaria-
Measles - ---------------------------

Mumps-
Ophthalmia neonatorum - ---

Pellagra -----------

siss.
1
18
2

82
9
88
166
23
8

.35
1
6

46
43
22
44

2
3
2

29
4
2
16
44
2
3

18
3
4
26
120
77
32
1

13

ARKANS\S-continued.
Cases.

Scarlet fever - - 3
Smriiallnox- 6
Tuberculois - -11
Typhoitd fever - - ------ 12
Wl'hooping cough --44

CALIFORNIA.
Diphtheria ------------------ --------- 156
Influenza ---------------- 5
I,t'tlir^,iC ellcephalitbs-Saoi Francisco-- 1
Me,isles - - 347
Scarlet fever -- 65
Smallpox:

Laiasen County - -------------- 12
Lons" hieleh ------------- 9
Scitt.ring- 40

Typlhoidl fever- 14

COLORADO.

(Exclutsive of Denver.)

Chicken pox- 11
Diphtheria - -26
InfHenza- - 3
Measles - -57
Munmps- 2
Pneumioni-i ------------------ 5
Scarlet fever-- 18
Q aIallpox-- 1
Ttubreulosis - -41
y h i.l fever-- 2

Whoopi,-ig cough - 1

CONNECTICUT.
Chicken pox -59
Diplitheria --18
German measle- 29
Influenza -1
Lethargic encephalitis -3
Measles -132
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II. IN(tI(.
('C rhi.r sititlIti enlingitis-tChicago 2

1)ij>itiiih1 i;x
('o ut1 I oi x t 71

S-xiteritig - ----- 35

Inflner7z -5- 5
LOeti:ir ceilialitis iniltagi (iCounty ]
A1 V:; - 6,5S."
I I tIt, Ir I , i; i 20

l'olioiii titi-(i-Chicago1 ------------------------_
ScarleL fexivr:

Cook (ou ity _-_-_-_-_-_-_-_-_-_-------- 126

La Sale ('oiiiity 16
Scattering 65

SnrxI1lliox:
Cook County 9

Lake County 10

TlMalisoni Cotuiity 34
Scattering 23

Tube-rculosis ____________ 333

Typhoidl feter -18

Whioopinug cough -125

INDIIANA.
(hicken pox --_ 71

Iitfi --c- 39

ecek cut(let! Fridlay

IN!)!ANAA-OIIti Il(0.
"l cX.,s ;--.-

1 iiilit(ii 'lt!'-ilit ftitr
HiJ,, 'w (Int
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I i pIsi

Sn!c.5l; fiiv-r---------------
- -

- -

'I e t -1 -s
Tinet(cilOsis
T vpiold fever
WXhoio(ing coIt--h

L' 'ISI..ANA.

C

AntIhratc.x.
1)iphtlieria - ----
MN1lria .,-
INeasl
Pellagra
Pneumonia
.,Sicirlt fex ir
S m allpox -------------------------------

1Tiercul_osis
T'yploi(i fever
XWhoop)ing cougl - - - - -

MAIN E.

Clhicken pox -----------

l)ip)hthleria
G,-rmnlin inwisles-
Al\easies-
Mumllrllps -

Pneuiimoniia
Scarlet fever -:
Tuberculosis _-
Typhoid fever
Whooping cough --

MARYLAND.1

Cerebrospinial meniingitis .
Chieknn pox
Diphtheria
Cerman measles
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MARYLAND-continued. Cases.
Influenza --

Lethargic encephalitis
Malaria -

Measles - -185
Mumps --31
Ophthalmia neonatorum -

Pellagra --- I

Pnetiruonia (all forms) - -43
Poliomyelitis -

Scarlet fever- 66
Septic sore throat - - 2
Smallpox - - 16
Tuberculosis - -97
Typhoid fever -- 27
Whiooping cough - -49

MASSACI liSETTS.
Anthrax --

Cerebrospinal meningitis -5
Chicken pox -146
Conjunctivitis (suppuirative) - 5

Diphtheria -129
Dysenitery- 1
German measles -54
Influieniza 5

Lethargic encephalitis -1
M1alaria .
Mteasles -c08
A'lunl1Ps - 2C)3
Op(hthalmnia neonatorum- 22
P'neumonia (lobar) -106
Scarlet fe.ver- 261
Septic sore throat -2
Sninslipox.1--
Tra homa 2
Tuberculosis (all forms) -139
Typhoid fever -11
Whooping cough -53

M 6ICHIGA.\N.
1)iphtheria-9,5
Pne,nnonia 9 ,
,;carlet fever- 229

Sii.{Ylllox.--------------------------186'luheretulosis ---------------------------------- 80
TypIhoidl fever 14
Whlloopinlg cowh-l -_-------- _______-_-___-5

MINNESOTA.
('himkeu pox - - 85
I)iplhtheria . 39
easles --------------------------------------- 40

Pneumrnonia-12
Polijinyeiitis 1

Scarlet fever - 30
Snall)ox- 27
Tubercultosis 85
Typhoid fever 4
W hoolpiilg coUgh 24

MJIS ;sIIPPI.
Diphtheriap

Poliomvclitis-
Scarlet fever--
Smallpox-
TypThoid fever-

ICQ :}57 °--24t 3

4
1
5

22
18

June 20, 1924

MISSOURI. Cases,
Anthrax 1
Chicken pox -41
Diphtheria -36
Influenza 2
Measles -118
Mumps- 57
Pneumiionia 9

Scarletfever -------------- 94
Smallpox -32
Trachoma ----------------- 32
Tuberculosis 36
Typhoid fever -10
WVhooping cough -61

2

1
19
6
1

20
11
20
2

12
5
4

4
157
71
4
3
07
06
34
18
9
29

12

4
1
3
37
4
3
4
8
9
3

11
'3

3

1

Diphtheria
Rocky Mounitain spotted fever:

IBillings R. F. D --

Scarlet fever
Smallpox
Typh hid fever

NEBRASKA.
Chicken pox
Diphtheria
Measles
Mumps
Scarlet fever
Smallpox --

Whooping cough
NEW JERSjcY.

Cerebrospinal meningitis
thicken p)OX _______________________________

D)iphtheria
Influenza
Malaria
Measles-
Pneuinoniia-
Scarlet fever-
Smallpox
Typhoid fever
Whooping coughi 1

NEW MEXICO.
C'hieken pox
Diphtheria
German meiasles
Malaria
Measle

Al
re

ump !ts --- -- ---- -- ----Mtuml)s
Pneumonia
Scarlet fever
Tube-Lrulosis
Typhoid fever --

Wk'hooping cough - -

NEW YORK.

(Exclusive of New York City.)
Cerebrospinal meninigitis - -

Dinhtheria 7
Influenza-
Measles- 1, 02'
Pneumonia- I

Poliomyelitis-
Scarlet fever- 201

3
I

i
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NFW YORK--ontinued. Cases.
Smallpox -10
Typhoid fever -10
Whooping cough -219

NORTH CAROLINA.

Cerebrospinal meningitis- 1
Chickenpox ----------------

Dir.htheria-12
German measles- 2
Measles- 255
Scarlet fe ver -24
Smallpox-40
Typhoidl fever - 2
Whooping cough -239

NORTH DAKOTA.
Diphtheria
Measles --------------------------

Pneumonia -----------
Scarlet fever
Smallpox.

OREGON.
Botulism
Chicken pox -------------------

Diphtheria
Influenza
Measles
Munmps
Pneumonia
Searletf fever
Smallpox.
Tuberculosis
Typhoid fever

Whooping cough

SOUTH DAKOTA.

Chicken pox
Diphtheria-
Measles -------------
Pneumonia
Scarlet fever
Typhoid fever

Whooping cough

TEXAS.

5
4
2
13
3

1
15
10

17
9

2 4

is
10
11
7
2

1
2

39
5

21
1
1

Chicken pox -38
Dengue ----------------- 8
Diphtheria -21
Influeinza --------------- 0

Measles -116
Mumps -19
Pellagra- 4
Pneumonia 11
Scarlet fever -18
Smallpox -18
Tuberculosis -29
Typhoid fever -10
Whooping cough -42

VERMONT.

Chicken pox -22
Diphtheria- 3

2 Deaths.

VEtMONT-continued. Cases.
Mteasles -------- -------------------- 59
Mumps- 3
Scarlet fever - ------------- ---- 6
Typlhoid fever -------1----------- I
Whooping cough- 26

VIRGINIA.

Smallpox-Fairfax County- 1

WASHINGTON.

Chicken pox
Diphtheria
Measles
AMumps
Scarlet fever
Smallpox .,
Tuberculosis
Typhoid fever
Wlhooping cough

WEST VIRGINIA.

Diphtheria
Scarlet fever
Typhoid fever

WISCONSIN.

Milwaukee:
Chicken pox
Diphtheria-
German measles - -

Measles
Mnumps - -

Pneumonia
Scarlet fever ..
Smallpox -----

Tuberculosis
Whoopinig cough

Scattering:
Chiceken pox -

Diphtheria - -

German measles
Influenza
Measles -

TMumps
Pneumonia.
Scarlet fever-
Smallpox-
Tuberculosis
Typhoid fever
Whooping cough

WYOMING.

Chicken pox
Influenza.
Measles
Mumps -

Rocky 'Mountain spotted fever
Scarlet fever
Smallpox.
Tuberculosis
Typhoid fever
Whooping cough

73
44
28
18
39
17
42
4
17

11
20
5

19
1

39
34
3

161
2

11)
92

146
39
46
11
2032
3
27
27
39
25
5

64

1
11

4
2
3

1
4
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SUMMARY OF MONTHLY REPORTS FROM 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.

Cere-
bro- Diph- Influ- Ma- Mea- Pella- Polio- scarlet Smnall- Ty-

State spinal theria euza lara s gra ey- fever iox phoid
menin- elei feersox fever
gitis

April, 1924

California -13 1,089 115 10 6,641 3 4 1, 198 1,746 159

May, 1924

Arkansas -1 17 160 241 102 42 1 12 57 18
Florida -3 30 31 67 167 10 20 19 51
Georgia -2 56 12 48 83 2 42 221 12
Indiana -3 138 125-- 1,709 1-- 383 615 42
Massachusetts 8 559 42 3 3,355 2 5 1,447 3 44
Vermont -- 10 ---327 ---55 2

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM
CITIES.

During the month of May, there was a decided decrease in the
number of cases of communicable diseases reported.
Diphtheria.-For the week ended May 31, 1924, 34 States reported

1,394 cases of diphtheria. For the week ended June 2, 1923, the
same States reported 1,429 cases. One hundred cities, situated in
all parts of the country and having an aggregate population of about
28,400,000, reported 855 cases of (lipi) theria for the week ended
May 31, 1924. Last year for the corresponding week they reported
856 cases. The estimated expectancy for these cities for the week
was 929 cases. The estimated expectancy was based on the experi-
ence of the last nine years, excluding epidemics.

MIeasles.-Twenty-nine States reported 7,792 cases of measles for
the week this year and 20,235 cases for the week last year. One
hundred cities reported 2,917 cases of measles for the week this year
and 7,952 cases last year.

Scarletfever.-Scarlet fever was reported for the week as follows:
Thirty-fouT States-this year, 2,397 cases; last year, 2,578 cases.
One hlundred cities-this year, 1,201 cases; last year, 1,274 cases;
estimated expectancy, 783 cases.
Smallpox.-Although the number of cases of smallpox was less

than for any week since early in January, yet the figures for this
disease continue to show much suffering and many doaths which
could have been avoided by vaccination and revaccination.

Thirty-four States reported 858 cases of smallpox for the week
ended May 31, 1924. For the correspondin(g week of last year they
reported 499 cases. One hundred cities reportedl smallpox for the
week as follows: 1924, 332 cases; 1923, 122 cases; estimated expoc-
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tancy, 179 cases. The city of Detroit, Mich., reported 23 deatlhs
from smallpox during the week.

Typhoid fever.-Two lhundred and forty-three cases of typhoid
fever were reported by 33 States for the week this year. Last year
the number was 252 cases. One liundred cities reported 75 cases
for the week in 1924 and 45 cases for the corresponding week in 1923.
The estimated expectancy was 82 cases.

Itifliean-a and pienumoiiia.-Deatlis from influenza and pneumonia
(combined) were reported for the week by 100 cities as follows: 1924,
620 (leathlis; 1923, 592 deaths.

City reports for ueek e-nded May 31, 1924.

The "estinatedl expectancy" given for diphtheria, po!iomyelitis, scarlet fever, smiallpox, and typ)hoid
fever is the restult of an attempt to ascertain from previous oictirrenice how many cases of the disease under
conisideration nmay be expected to occur dtiring a certain week in the absenice of epidemics. It is hasel oil
reports to the Public Ilealth Service durinig the past nine years. It is in most instances the median numll-
ber of cases reported in the corresponiding week of the preceding years. Whlen the reports include several
epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and
the estimated expectancy is the mean nuumber of cases reported for the week dluring nonepidemic yeans.

If reporLts have. niot been received for the full ninie years, dlata are used for an many years as possible. b)tlt
no year earlier tllan 1915 is included. In obtaining the estimated expectancy, the figures are smoothedl
when necessary to avoid abrupt deviations from the ucual trend. For some of the diseases givel) inl tie
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria. Influenza. Scarlet fever.

Chick- Mea- .Nup,Pneu-
Division, State, en pox, Cases, c-asescases idCaes r-ath Csesan(t city. re- esti-Cae-es Cases Deaths re- re- e- esti- Cases

miate re, re-r potc p)orted. mtd 1eportedl. !expect- ported. ported. ported. expe t-ported..ed re-
ancy. ancy.

NEW ENGI.AND.

Maine:
Lewiston 2 0 0 0 0 13 0 1 5 0
Portland 4 1 5 0 0 4 39 0 2 4

New Ilamiipshlire:
Concord -- 0 0 0 0 0 29 0 2 0 0

Vermont:
Barre 0 0 0 0 0 0 0 0 1 1
Biurlington._ 2 1 1 0 0 1 0 0 0 0

Massachusetts:
Bostoi -- 28 51 47 2 1 117 10 17 39 73
Fall tiver- 0 3 6 1 0 4 3 3 2 3
Springfield 3 2 5 0 0 16 8 0 5 16
Worcester 6 4 5 0 0 21 9 0 5 7

Rhode IFland:
Pawtucket- 0 1 3 0 0 0 3 0 1 6
I'rovi(lence 0 9 4 0 0 2 0 7 8 25

Connecticut:
Bridgeport- 0 5 6 0 0 2 1 1 4 13
Hartford 2 5 6 0 0 22 9 0 3 12
New Haven_... 4 4 0 0 0 10 13 4 2 8

MIDDLE ATLANTIC.

New Y~ork:
Buffalo 0 12 7 0 0 19 0 6 19 7
New York_ 173 298 249 7 4 840 149 161 154 206
Rochester 0 9 1 0 0 48 32 3 10 20
Sya-cise . 4 7 13 0 0 46 8 5 7 25

New Jersey:
(Camden 3 5 0 0 2 2 3 2
Newark-- 15 9 2 0 109 9 13 22
Trenton -| ' 5 5 8 0 0 8 1 2 2 2

Pennsylvania:
Philadelphia_ 82 60 56 1 3 125 98 39 60 d 59
Pittsburgh --- - 52 20 16 3 25 122 34 15 35
Reading 4 1 7 0 0 9 55 3 2 2
Scranton ------- 2 3 0 0 0 4 2 3 2 2
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City reports for week ended May 31, 1924-Continued.

Diphtheria. Influenza. Scarlet fever.
Chick- Mea- Mm Pneu-

Division, State, c ase s nses cae's deaths Caes,s
and city. (re- esti- Cases Cases Deaths re re re- esti- Cases

ported. m pore-d. poreted. ported. ported. ported. re- mat.ed re-
expect- pre.pre.ptd.expect- ported.
ancy. ancy.

E. NORTH CENTRAL.
Ohlio:

Cincinnati- 10 10 6 0 0 45 16 7 9 7
Cleveland 70 19 19 1 3 146 159 14 21 8
(Columribus- 2- 5-
Toledo-11 4 1 0 0 90 0 5 10 16

Indliana:
Fort Wayne -- 4 0 0 0 62 2 2 1
Inidianapolis -- 6 1 0 0 61 65 13 15 3
South Bendf-- 5 1 2 0 0 7 0 3 2 10
Terre Haute 3 1 0 0 0 1 0 2 3 0

Illinois:
Chlicago- 121 111 38 6 5 210 80 46 80 86
('icero -1 2 1 0 0 14 11 2 1 0
Pcoria -16 2 1 0 0 6 1 3 3 3
Springfield -- 1 0 0 0 8 6 2 1

Michigan:
D)etroit-100 56 36 2 142 52 28 56 85
Flint -4 4 3 0 0 1 28 2 5 7
Grand tapids-_ 8 3 3 0 0 7 25 2 4 7
Saginaw 5 1 2 0 0 10 0 2 2 10

WV isconlsiri:
Alal ison 9 0 2 0 0 2 4 1 2 1
Milwaukec 104 11 12 0 0 22 28 0 24 14
l:iaCjI1 10 1 2 0 0 0 0 0 4 7
Superior ------- 2 0 1 0 01 1 0 0 2 2

W. NOR{TJI CENTRAL.

Al1 i!nin"sota:
1)11luth-10 1 0 0 0 7 0 4 4 17
Mliuncnapclis 51 13 13 0 0 1lS 8 7 24 40
St. Pau- -13 19 0 0 4 6 15 21

l)avenport_ 0 1 9 0 o-l 0 2 0
l')s Moines 0 2 4 00 0- 6 5
Sicu1x City 0 1 0 0 0 0- 3 0
VXaterloo 4 0 0 0 3 4 4 2

TNI issotiri:
Kansas City 9 6 2 1 1 27 17 6 7 7
St. Joseph 1 1 0 0 0 0 4 4 1 0
St. Louis-0 40 43 0 0 46 47 21 71

North Dakota:
Fargo ---- - 0 0 0 0 0 0 0 1 0 0
(GrndForks_ 0 0 0 0 0 0 0 0 0 2

Soulth D)akcta:
Aber(ieen I 0 01-° 9 0-------- -------- 0
SioN X Falls_ 6 0 0 0 0 0 0 0 1 2

Neb)raskal:
Lincoln -- 0 31 0 01 1 -0 1 0
Omiiaha - 8 2 1 0 0' 10 0 10. 6 0

Kansats:
'T'opeka ------ 13 1 1 0 0 9 0 2O1 4
Wichita - | 15| 11 1 0 0 3 4 0 2 1

S(UTH ATLA NTIC.

Delaware: I
Wilnmington - I- - - - 3 --------

Mlaryland: I
Ballt.inmore 51 13 25 4 1 170 241 2! 19245
('timberland - --------I0 0 0 0 1i 0 1 1
1Fr(ceric ol 0 0O O 9

District of Coiumn- 0 0 0 0

WaAiinuton 22 9! 4 2 2 22!l- 9 12 25
Virginia:

Lynchhurg - 1 -0 0 0 0 3 1 1 1
Norfolk 9 0 80 3 1 0
Richnmon(l - 8 1 1 0 0 150 0 2 3
Roaneke 3 1 0 0 o 0 01 0 0 1

WCFt Virginia:
('Cha,l,ton 0 0 0 0 0 20 i 1 1 2
Iltint.ngton --- 0 0 01 0 0 0 0 0 1 0
Wsheilin; - 1 01 0 0 8 4 3 11 2

No)tth (Carolinia:
Ralio;gh, - 14 0 0 01 0 12 0 0, 0 0
Wilmington-_ 4 0 0 O 0 8 3 1 1 1
Winston-Salem --------- ° ° l --l-° 300 J 12
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City reports for week ended May 31, 1924-Continued.

Diphtheria. Influenza. Scarlet fever.
Chick- M m nu .

Division. State, enpox- Caseses, case s ne Cases,
and city. cases esti- Cases Cases Deaths cae re- de- esti- Cases

re(.mated re- re- re- r ported. re- mtd eported. expect- ported. ported. ported. ported. ported. mate rte
ancy. ancy.

SOUTH ATLANTIC-
continued .

South Carolina:
Charleston 0 0 0 1 0 0 2 O 1
Columbia 4 1 1 0 0 4 3 1 0 O
Greenville 0 0 0 0 0 0 0 1 0 O

Georgia:
Atlanta - 0 1 0 1 1 0 0 9 4 7
Bruinswick 4 0 0 0 0 0 0 0 0 0
Savannah 0 0 0 0 0 0 0 0 1 0

Florida:
St. Petersburg - .
Tampa -- 1 0 0 0 1-0 0-

EAST SOUTH CEN-
TRAL

Kentucky:
Covington 0 1 0 0 0 6 0 4 1 1
Lexington 0 0 0 0 0 3 0 1 1 3
Louiisville --- 2 3 1 1 6 4 6 2 1

Tennessee:
Memph is 4 2 2 0 0 6 9 10 4 4
Nashville 2 0 0 0 0 10 0 6 2 0

Alabama:
Birmingham 6i 0 0 0 0 11 22 12 1 2
Mobile- 01 0 1 0 0 8 0 0 1 O
Montgomery -------- 0° ° ° ° --------- 2 0 0

WEST SOUTH CEN-
TRAL.

Arkansas:
Fort Smith 3 1 0 0 4 0 1 1
Little Rock. 3 0 1 0 O 3 1 3 0 0

Lcuisiana:
New Orleans 3, 5 10 0 0 14 0 5 1 6
Shreveport O 2 0 0 0 0 1 -- 0

Oklahoma:
Oklahoma 0 0 0 0 0 0 0 2 2 2

Texas:
Dallas 8 2 3 1 7 12 1 1 1
Galveston 0 1 0 0 0 0 0 0 0 0
Ilouston -- 1 2 0 0 0 0 1 1
San Antonio- 0 2 0 0 0 0 ( 4 1 2

MOUNTAIN.

Montana:
Billings 7 0 0 0 0 1 0 0 1 1
Great Falls 0 1 2 0 0 0 0 1 1 2
hlelena . 0-0 0 0 0 0 0 O 0
Missoula 0' 1 0 0 0 0 0 1 1 0

Idaho:
Boiselora: - 0 0 0 0 0 3 0 0 1 O

Colorado:I
Denver-22 9 7 0 0 50 0 9 8 9
Pueblo- 6 1 3 0 0 1 0 1 1 1

New Mexico:
Albuquerque 0 1 1.0 0 12 0 2 1 1

Utah:
iSalt Lake City. 24 3 2 0 0 15 3 4 3 4

Nevada:
Reno - 0 1 0 0 0 0 0 2 0 0

rACIFIC.
Washington:

Seattle -34 4 8 0 4 9 5 14
Spokane 49 2 0 0 8 0 2 6
Tacoma- 1- 2-

Oregon:
Portland 6 3 4 0 0 1 0 4 9 4

California:
Los Angeles-_ 47 23 68 2 1 102 8 21 10 50
Sacramento- 7 1 8 0 0 8 0 0 2 1
San Francisco_ 45 15 49 2 0 15 32 5 12 17-
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City reports for week ended May 31, 1924-Continued.

Division, State, and city.

NEW ENGLAND.
Maine:

Lewiston

Portland
New Ilampshire:

Concord
Vermont:

Barre I
Burlington

Massachusetts:
Boston
Fall River
Springfield
Worcester I

Rhode Island:
Pawtucket
Providence

(Connecticut:
Bridgeport |
Hartford
New Haven .-

MIDDLE ATLANTIC.

New York:
Buffalo
New York
Rochester
Syracuse

New Jersey:
Camden
Newar'k--
Trenton

Pennsylvania:
Philadelphia -----I
Pittsburgh
Reading
Scrantoil

EAST NORTH CENTRAL.
Ohio:

Cincinnati
C>levelanld------- ----

Columbus
Toledo ----------------

In(liana:
Fort Wayne
Indianapolis
South Bend
T'erre Ihaute

Illinois:
Chicago -------- --|
Cicero
Peoria
Springfield --

Michigan:
Detroit
Flint

Grand Rapids
Saginaw ---Wisconsin:
Madison
Mkilwauk;ee
Racine
Superior
WEST NORTH CENTRAL.

Minnesota:
Duluth
MIinneapolis -- ----ISt. Paul

Popula-
tion,

July 1,
1923,

estimated.

33, 790
73,129
22,408

1 10,008
23, 613

770,400
120,912
144, 227
191, 927
68, 799

242, 378

1143,555
1138, 036
17Z 967

5.36, 718
5,927,625
317,867
184,511
124, 157
438, 699
127, 320

1,922 788
613 442
110, 917
140,636

406,312
888, 519
261,082
268, 338
93, 573

342,718
76, 709
68,939

,886,121
55, 968
79, 675
61, 833

995, 668
117, 968
145.947
69,754

42, 519
484, 595
64,393

139,671

106, 289|
409, 125241,891

2

1 Population Jan. 1, 1920.

Typhoid fever.

+J. ~~ ~ ~ ~ ~ ~ ~ ~

. tgo Su gc O BA OZ .s; ,~~~~o CL
'V 4- Q . 4

O O O 1 1 2 O 3 16
O O O O O O O O 11
O O O 1 O O O O 4O

0 ° ° 0 0 0 1 2
O O 0 151 21 2 ol 16 197O O O 3 I 0 ol o 21 3C0 0l o 1 0 o0 o0 o 32O °0 °0 4 °0 34 0 31

0 0 0 0 0 0 0 0 11

0 0 0 4 1 0 70
0 0 0 0 0 0 0 1 23
0 0 0 1 0 0 0 1 34
0 0 0 4 1 1 0 1 39

0 0 0 13 1 0 0 14 1190 0 0 2 21 12 1 3 157 12,38
0 0 0 1 0 0 0 2 34
0 0 0 3 0 2 0 1 60

0 0 0 0 0 32

0
0

1 39
n0 9 1

99
--| vu

0

0

0

0

1

2

2

3

3
10
0
1

0
2

1
8

01

il

5
2

12

15
38
0

0

1

0

0

2

69

4

0

0

0

0

3

5

3 2
25 1i

6 10I

Ul 3u
0 41
0 13

0 1
0 2

0 11
0 14

-j
7

0 1
0 5

0 0

0 1
0 45
0 0

0 1

0 2

23 18
0 0

0 1

0 3

0 0

0 9
0 1

0 0

01 3
O, C

7
2
1
0

2
01

0
0
0
0

3
0
0
0

4
0
0
1

0
1
0
0

ol
ol1

2 Pulmonary only.

0 0

3 2
1 O
O O
O O

1 O
O O

0

0
1
0

2
0

0

0

0

0

0

0

0

0

0

0

01

0

0

0

13 34

52 469
28 16615 30
0°------

8
62

17

2

53
0

36

2

O 0 8
1 1 16
O 0 1
U 0 0

2 0 6
1 0 1
1 O).

121
168

60

21
101
11
23

627
10
27
25

259
21
31
19

8

911212
3

16
8256

June_.2O, 1924

IC
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City reports for week ended May 31, 1924-Continued.

Smallpox. 4 Typhoid fever.

Popula- '0'co0
tion CS 0

Division, State, and city. J9ly a n 0 A.

estimated. 0 O

0- Ui. u~ 0

WEST NORTH CENTRAL-continued.

Iowa:
Davenport -6 1,262 7 22 --- 0 0 O
Des Moinies -140,923 6 4-0 0-
Sioux City -79,662 2 1-0 0-
Waterloo - 39,667 0 0 ---1 0 0

Missouri:
Kansas City- 351,819 6 0 0 5 1 0 0 12 69
St. Joseph -78,232 7 0 0 0 0 0 0 2 33
St. Louis -803,853 5 0 0 9 3 1 1 21 182

North Dakota:
Fargo -24,841 0 0 0 0 0 0 0 0 6
Grand Forks - 14,547 0 0 0 0 0 0 0 0

South Dakota:
Aberdeen- 15,829 0---- 0
Sioux Falls ------- 29,206 1 0 0 0 0 0 0 0 1

Ne.braska:
Lincoln -58,761 3 0 0 0 0 0 0 8
Omaha- 204,382 9 1 0 0 0 0 0 1 41

Kansas:
Topeka -52,555 1 0 0 0 0 0 0 0 18
Wichita -79,261 7 4 0 2 0 0 0 -5 20

SOUTH ATLANTIC.

Delaware:
Wilmington - 117, 728 0---- 1

Marylanid:
Baltimore -773,580 1 0 0 17 3 0 0 24 197
Cumberland -32,361 0 0 0 0 0 0 0 9
Frederick -11,301 0 0 0 0 0 0 0 0 6

District of Columbia:
Washinagton- 1437, 571 2 4 0 10 2 2 0 12 117

Virginia:
Lynchburg -30,277 0 0 0 0 0 0 0 2 9
Norfolk -159,089 0 0 0 2 0 1 0 1
Richmond -181,044 0 1 0 2 1 0 0 8 44
Roanoke -55,502 2 0 0 0 0 0 0 3 12

West Virginia:
Charleston -45,597 0 1 0 0 1 0 0 0 12
Hluntington -57,918 0 0 0 0 0 0 0 0 13
Wheeling -1, , 0 0 0 0 0 0 0 2 13

North Carolina:
Raleigh 29,171 0 2 1 0 0 0 1 0 18
Wilmington -35, 719 0 0 0 0 1 1 0 0 6
Winston-Salem -56,230 2 4 0 4 1 0 0 22

South Carolina:
Charleston -71,245 0 0 0 2 1 2 2 0 31
Columbia -39,688 0 0 0 3 1 6 1 4 14
Greenville -25, 789 1 3 0 0 1 0 0 4 7

Georgia:
Atlanta -222,963 8 15 0 7 1 0 0 0 78
Brunswick -15,937 0 0 0 1 0 0 0 0 O
Savannah - 89,448 1 2 0 1 1 1 0 0 25

Florida:
St. Petersburg -24,408

Tampa -56,050 0 0O 0 1 2 0 0 11

EAST SOUTH CENTRAL.

Kentucky:
Covington -57,877 0 0 0 3 0 0 0 0 17
Lexington -43,673 0 0 0 0 0 0 0 0 12
Louisville -257,671 1 0 0 7 1 1 0 3 6

Tennessee:
Memphis- 170,067 2 0 0 3 1 4 0 3 62
Nashville -121,128 0 10 0 7 2 0 0 2 50

Alabama:
Birmingham -195,901 1 24 0 5 3 6 0 5 60
Mobile -63,858 0 2 0 1 1 0 1 0-
Montgomery -45,383 0 0 0 2 0 0 0 14

1Population Jan. 1, 1920.
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City reports for week ended May 31, 1924-Continued.

Smallpox. J Typhoid fever. _

Popula- ~ .
tion,~ ~ ~ ~ ~ )

Division, State, and city. July 1, 5 io E
1923, fc A

estimated. Cj

WEST SOUTH CENTRAL.

Arkansas:
Fort Smith
Little Rock

Louisiana:
New Orleans
Shreveport

Oklahoma:
Oklahoma

Texas:
Dallas-
Galveston
Ilouston
San Antonio

MOUNTAIN.
Montana:

Billings
Great Falls
hlelena-
Missoula

Idaho:
Boise

Colorado:
Denver
Pueblo

New M%exico:
Albuquerque

Utah:
Salt Lake City

Nevada:
Reno

PACInC.
Washinzgton:

Sea ttle
Spokane
TacoIna --------

Oregon:
Portland

California:
Los Angeles
Sacramnento
San Francisco

Division, State, and city

NEW ENGLAND

Massachuseis:
Boston
Fall River

MIDDLE ATLAN%TIC

New York:
New York

New Jersey:
Newark
Population Jan. 1, 1920.

30,635
70,916

404, 575
54,590

101, 150

177, 274
46, 877

1.54,970
184, 727

16,927
27,787

112,037
1 12,668

22,806

272,031
43,519

16,648

126, 241

12,429

0

0

4

I-----

5

2

4

1

10

0

1

4

0

'315,685 6

104,573 6

101, 731 2

273,621 5

666, 853 3
09,950 1

539,038 0

3

2

3

0

0

0

0

6

1

0

0

0

0

0°

0

0

0

00

0

0

0

0

0

0

0

0

0

0

0

0

11 0

72 0

0 0

1 0

Cerc)brospinal | LIethargic
meningitis. encephalitis.

Cases. Deatsh. Cases. 'Deaths.

0

1

I
0

2

1 0
0 0

8 2

0 0

4

16.
3

5

0

3

0

0

1
1

0

8
2

6

2

0

3

23

12

0

0

0

0

0

t 0

2

Peilagra.

Cases. Deatihs.

0

0

1

0

0

0

0

I
C

C

C

0

0

0
0

0

0

00

Q

0

2

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

3
0

2
0

0

1

0

3

0

0

37

0

0

0

0

7

0

8
1

Poliomyelitis (infantile
)aralysis)

('ases,
est. ex- Cases. Deaths.

cy.

0

0

0

0

21 2

01 1

0

0

I

0
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City reportk for week ended May 31, 1924-Continued.

meningitpisal Lethargic Pella Poliomyelitis (infantilemeningetis.n cnephalitis. paralysis).

Division, State, and city. C,

Cases. Deaths. Cases. Deaths. Cases. Deaths. est. ex- Cases. Deaths.pectan-
cy.

MIDDLE ATLANTIC-contd.

Pennsylvania:
Philadelphia -0 0 2 0 0 0 0 0 0

EAST NORTH CENTRAL
Illinois:

Chicago -1 2 0 1 0 0 0 0 O
Michigan:

Detroit -2 0 0 1 0 0 0 0 0
Wisconsin:

Milwaukee -0 1 0 0 0 0 0 0 O

WEST NORTH CENTRAL

Missouri:
St. Louis _ 1 0 0 0 0 0 0 0 0

SOUTH ATLANTIC

Maryland:
Baltimore -1 3 0 2 0 0 0 0 0

North Carolina:
Raleigh -0 0 0 0 0 3 0 0 0
Winston-Salcm -0 0 0 0 0 1 0 0 0

South C(arolina:
Charleston- 0 0 0 0 0 1 0 0 O
Colurnbia- 0 0 0 0 0 1 0 0 0

Georgia:
A tlanta -0 0 0 0 0 1 0 0 0
Savannah -0 0 0 0 0 1 0 0 0

Florida:
Tampa -0 0 0 0 1 0 0 0 0

EAST SOUYTH CENTRAL

Tennessee:
Menmphis -0 0 0 0 1 0 0 0 0

Alabama:
Birmhigham -0 0 0 0 1 0 0 1 0
Mobile - 0 0 0 0 1 0 0 0 0

WEST SOUTH CENTRAL

Louisiana:
New Orleans -0 0 0 0 0 0 1 1 0
Shreveport -0 0 0 0 0 1 0 0

MOUNTAIN
Utah:

Salt Lake City -0 0 0 1 0 0 0 0 0

PACIFIC

California:
Los Angeles-0 0 1 1 0 0 0 0 0

The following table gives a summary of the reports from 105 citit'>
for the ten-week period ended May 31, 1924. The cities includ(lt
in this table are those whose reports have been published for lill
ten weeks in the Public Health Reports. Eight of these cities (1id
not report deaths. The aggregate population of the cities reporting
cases was estimated at nearly 29,000,000 on July 1, 1923, which is thLe
latest date for which estimates are available. The cities reporting(r
deaths had more than 28,000,000 population on that date. Tule
number of cities included in each group and the aggregate population
are shown in a separate table below.
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Summary of weekly report8 from cities, March 23 to May 31, 1924.
DIPHTHIERIA CASES.

1924, week ended-

Mar. Apr. Apr. Apr. Apr. May 3 May |May May May
29. 5. 12. 19. 26. 10. 17. 24. 31.

Total - -- .------ 1,038 1,039 1, 00 1,009 988 912 892 929 941 807

NewEngland -- 103 105 102 99 111 97 83 78 94 85
Middle Atlantic - Z91 383 384 374 400 344 395 357 340 371
East North Central 200 219 210 211 156 173 157 168 175 1130
West North Central --- C6 74 60 60 71 68 64 110 106 80
South Atlantic -- 42 61 52 52 50 2 40 31 2 41 46 J 31
East South Central -- 10 17 8 14 13 6 8 3 8 4
West South Central -32 23 24 31 33 18 26 16 18 14
Wstountain Ce l-- 31 30 40 52 31 35 29 18 30 14
Pacific -163 j 127 126 116 123 131 99 138 124 4134

MEASLES CASES.

Total -6,590 6,070 61,237 5.147 5.203 4,729| 4420 4.017 13,732 2,942

New England -- 443 374 401 353 354 379 339 271 310 227
Middle Atlantic -- 2,354 2,394 2,647 2,347 2,184 2,310 1,89 1,868 1,571 1,231
East North Central -- 674 806 838 675 829 703 862 781 873 1 733
West North Central -- 766 569 415 359 350 257 274 197 128 124
South Atla2ntic -- 621 572 626 487 518 2 484 2 455 2 463 484 3343
East South Central -- 173 126 156 159 173 98 73 56 56 47
West Soutlh Central -- 590 354 323 188 127 104 71 51 33 28
Mountain - -444 405 241 179 193 113 97 10 79 70
Pacific 525 470 590 400 475 281 360 230 198 4139

SCARLET FEVER CASES.

Total- 1, 966 | 1 37 1,796 1,581 1, 532 1, 612 1,555 1,508 1,330 1,217

New England -363 312 326 253 271 242 210 213 165 168
Middle Atlantic - 532 517 498 474 467 473 470 452 406 380
East North Central-370 346 345 334 284 325 318 336 279 1 255
West North Central- 254 184 230 222 195 197 219 223 182 167
South Atlantic - 202 200 218 189 168 2 178 2 165 2123 153 3 116
East South Central- 30 11 18 16 12 16 19 9 9 8
West South Central .-- 17 15 26 27 18 23 15 14 14 11
Mountain -28 1 6 20 19 23 27 37 25 30 17
Pacific--- -------------- 170 136 115 124 94 131 102 113 92 4 91

SMALLPOX CASES.

Total -60 f2 544 5361 467 568 543 460 529 408 334

New England - 0 0 1 1 0 0 0 0 0 0
Middle Atlantic - 6 1 1 0 0 0 0 5 1 1
East North Central - 162 153 141 164 193 186 165 213 181 1149
West North Central -- 72 52 61 41 62 53 33 39 26 19
South Atlantic 171 |116 | 98 93 98 70 95 51 54 3332
East South Central - 38 49 45 26 55 49 20 54 33 36
West South Central - 7 10 4 5 2 4 1 7 6 7
Mountain - 7 8 4 10 6 5 6 6 3 7
Pacific- - 139| 156 181 127 152 176 140 154 104 4583

I Figures for Columbus, Ohio, estimated. Report not received at time of going to press.
' Figures for Wilmington, Del., estimated.
3 Figures for Wilmington, Del., and St. Petersburg, Fla., estimated.
4 Figures for Tacoma, Wash., estimated.
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Sumtnmary of weekly reports from citics, March 23 to May 31, 1924-Continued.
TYPIIOID FEVER CASES.

1924, week ended-

Mar.
29

Total- 76

New England
Mid(dle Atlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

4
26
7
5

11
10
8
1
4

Apr. Apr. Apr.
5. 12. 19.

51 52

1

9
7
7
9

9

2
6

4
21
7
2
10

1
2
1
4

55

4
17
7
6
4
4
4
4
5

Apr.
26.

May MayIMy

58 1 491 681 731 79

7
11
10

1
8
8
6
0

7

4
10
11

3
11
3
3
1
3

9

25

9

2

11

3

3

3

3

2
32
12
3
8

7

3
0

6

6

24

7

8

2 19

6

5

2

2

INFLUENZA DEATIIS.

Total - - 961 97| 951 80| 721 51 60 49 401 30

New England -3 6 3 3 3 2 2 1 2 1
Midd!e Atlantic -45 44 35 31 30 21 32 25 10 10
East North Central -11 20 25 14 12 7 10 5 11 110
West North Central -4 2 8 4 4 3 3 4 3
Southt Atlantic -10 3 7 6 10 5 7 5 6 3'j
East Scuth Central -8 13 6 11 8 3 4 4 3 1
West South Central -10 6 3 4 3 4 0 3 1 1
Mountain -2 1 2 4 2 0 1 1 1 0
Pacific -3 2 6 3 0 6 1 1 3 41

PNEUMONIA DEAThIS.

Total -1, 204 1,251 1, 222 |1,101 9591 938 785f 743 647 1 ii2

New England -58 75 711 611 63 69 .55 52 3f6 24
Mid(le Atlantic - 525 500 494 474 430 392 332 343 285 2(7
East North Central -255 286 258 232 170 199 150 139 136 1 :I3
West North Central -72 71 74 64 49 53 42 41 38 40
South Atlantic -111 125 158 118 114 2 IC0 2 96 86 2 67 3 t
East South Cenitral -47 61 53 57 42 44 29 22 32 40
West South Central -61 67 43 43 35 24 25 27 27 14
Mountain -37 39 32 25 26 27 24 13 11 18
Pacific -38 27 39 27 30 30 32 20 15 4 -r

Number of cities included in summary of weekly reports and aggregate populatiod
of cities in each group, estimated as of July 1, 1923.

Number Number Aggregate Aggregate
Group of cities, of cities of cities population of populatiooi ofreporting reporting cities report- cities report-

cases. deaths. ihg cases. ing deaths.

Total -105 97 28,898,350 28, 140, t-. I

New England - -12 12 2, 098, 746 2, 098, 7 If,
Middle Atl.ntic - -10 10 10,304, 114 10, 301. i I4
East North Central - -17 17 7,032, 535 7,032,2:.
West North Central- 14 11 2,515,330 2,381,4.
Soutlh Atlantic 22 22 2 566, 901 2, 566, ti
East Souith Central - - - 7 911,885 911,
West Sr)tith Central --- 8 6 1,124, 564 1, 0231 (I
Mountain -- 9 9 546, 445 546,415
Pacific --------6------------ --------------------6-3--- 1,797,830 1,275,S11

' Figures for C'olumbus, Ohio, estimated. Report not received at tinme of going to press.
2 Fikures for Wilmingtton, Del., estimate(l.
3 Figures for Wilm.ington, Del., and St. Petersburg, Fla., estimated.
4 Figutcs for Tacoiima, WVashi., estimated.

May
31.

78

9
18

5
3 13
11
10

1

24

^

-~~~My.---Y |- |--May

l |

3



FOREIGN AND INSULAR.

BRAZIL.

Epidemic Measles-Santos.

Reports received from Santos, Brazil, for the period January 28 to
March 2, 1924, show continued I prevalence of measles in epidemic
foim at Santos, Brazil. This disease lhas been reported conitiinuously
present at Santos since August, 1923.

Lethargic Encephalitis.

One death from lethargic enceplhalitis was reported at Santos
during the week ended February 10, 1924.

Plague-Porto Alegre.

Thr6e cases of plague were reported at Porto Alegre, State of Sao
Paulo, Brazil, during the two weeks enided April 26, 1924. It was
stated under date of April 28 that plague-infected rats hlad been
found at the railway station and that the station lhad been closed
for two weeks in order to carry out measures of extermination.
Plague was stated to have appeared in other localities in the State
of Sao Paulo. Free rat poison lhad been offered to the inhabitants
of many of the towns in the State, l)ut onlv about 60 per cent of
hlouseholders and firms were stated to have applied for the poison.

CANADA.

Communicable Diseases-Ontario-May, 1924 (Comparative).

Communicable diseases were reported in thle Province of Ontario,
Canada, during the month of May, 1924, as follows:

May, 1924. May, 1923.

Disease.
Cases. Deaths. Cases. Deaths.

Cerebrospinal meningitis -9 8 9 8
Chancroid -5 6
Chickeni pox -- ----------------------------------------- 350- -: (a)
Dip)htheria ---------------- - 270 26 165 14
German measles -171-- ()
Gonorrhea -- ---------------------------------------- - 75--209 -

Influenza -- -- ------------------------------------- _ 14 - - 47
Lethargic encephalitis ----- --------------- 3 3 (a) -----

Measles - 4,577 13 2, 359i 14
Mniumps- 978 2 (a)
Pneumonia --188 --- 25)
S';i,rlet fever ------------------------------------- 6598 397 7
Sej)tic sore throat --------------------------------- 51 (a)
Smiallpox -- ------------------------------------------ 322 1 l

Syphilis -115 _ 99
Tuberculosis-- -------------------------- 217 105 221 118
Typhoid fever ----------------------------------- 562 8924
Whooping cough --------------------- 141 4 148 16

Population of Ontario, estimated, 1919-2,821,000.
a Not reported in 1923.
1 Public Health Reports, Apr. 4, 1924, p. 722.

(1535)
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Distribution of Smallpox.

The occurrence of smallpox was reported in 11 localities of the
Province. The greatest number of cases was notified at Ottawa,
viz, 10; at Chatham 7 cases were notified; at Elizabethtown, 4;

at Brockville, 3. The remaining localities reported each one case.

The mortality from the disease was reported at Ottawa and Sud-
bury, viz, one death each.

CHILE.

Mortality from Broncho-Pneumonia-Iquique.

During the period December 3, 1923, to May 10, 1924, 87 (eathlls
from broncho-pneumonia were notified at Iquique, Chile. Popula-
tioIn, officially estimated, 40,000.

CUBA.

Communicable Diseases-Habana.

Communicable diseases have been notified at Habana as follows:

May 21-31, 1924. Remaiiiinlg
under

Disease. treatmenivt
New cases. Deaths. May 31,

1924.

C(erebrospinal meningitis -

Chicken pox- 8-
Diphtheria- 3
Leprosy- ,

Malaria -18 ------------
Measles- 4
Typhoid fever -12 5

I Fiom the interior, 11. 2 From the interior, 15.

ECUADOR.

Plague-Smallpox-May 1-15, 1924.

During the period May 1 to 15, 1924, plague and smallpox we{e
reported at Guayaquil, Ecuador, as follows: Plague-three castisc:
smallpox, one death. The death from smallpox occurred in a C.uSeQ
notified during the period April 16 to 30, 1924, at quarantine. Tilme
patient had arrived on the steamship Nitoiris from Valparaiso, Chlil.'

Plague-Infected Rats-Guayaquil.

During the same period, 8,927 rats were reported taken at Gutiy-
quil, and 29 rats found plague infected.

1 Public Health Reports, May 30, 1924, page 1343.
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FINLAND.

Communicable Diseases-January-April, 1924.

During the four-month period ended April 30, 1924, cases of com-
municable diseases were reported in Finland as follows:

Disease. JanuaIry, February, MI,arch, April, Total.1924. 1924. 1 9II24. 1U21.

Diphtheria -187 15', 142 104 588
Lethargic enceplhalitis - 3 5 6 6 20
Poliomyelitis- 3--- 4 7
Scarlet fever -197 207 240 255 899

v II' allpox~~ ~~~~~~11SOjialipox---------------26-------------- ----- ----15-- 44 11
Typhoid fever -27 26 15 44 112

Populationl officially estimated, 3,402,593.

Paratyphus Fever.

The occurrence of paratyphus fever was reported as follows:
January, 1924, 3 cases; February, 10; March, 5; April, 16; total,
34 cases.

IRAQ (MESOPOTAMIA).
Plague-Bagdad-January-April, 1924.

During the months of January, February, and March, 1924, 6, 12,
and 26 cases of plague, respectively, were reported at Bagdad, Iraq,
making a total of 44 cases reported during tlle first quarter of the
year. Durina the month of April, 1924, 26 cases were reported.
For the spring montlhs of the year 1923, 300 deaths from plague
were reported at Bagdad.

Plague-Preventive Measures.

Unider date of April 24, 1924, it was stated that inoculation had
been made free at Bagcdad and that 25,000 persons had been inocu-
lated in March; rat destruction and disinfection against flea infesta-
tion were being carried out; and public notice of the necessity for
plague precautions was being given through the press and by means
of posters and the distribution of leaflets.

JAMAICA.

Smallpox (Reported as Alastrim).

Smallpox (reported as alastrim) has been notified in the Island of
Jamaica as follows: Week ended May 10, 1924, new cases, 29;
May 17, 1924, new cases 43, of which 11 cases were notified in the
parish of Kingston.

Chicken Pox.

During the week ended May 10, 1924, one case of chicken pox was
reported in the island of Jamaica.
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NICARAGUA.

Typhoid Fever-Bluefields.

During the four-week period ended May 24, 1924, typhoid fever
was reportetd prevalent at Bluefields, Nicaragua.

PERU.

Plague-April, 1924.

During the month of April, 1924, 56 cases of plague with 29 deatlhs
were reported in Peru. The occurrence was reported in seven towns,
two districts, and on country estates. For distribution of occurrence
according to locality, see page 1539.

POLAND.

Communicable Diseases-February 10-23, 1924.

Communicable diseases were reported in Poland during the period
February 10 to 23, 1924, as follows:

Februzary 10-16, 1924.

Disease Cases Deaths District showing greatestnumber of deaths

Cerebrospinal meningitis -5 4 Warsaw and Lodz.
Diphtheria ------ ---- 84 16 Lodz and Silesia.
Mteasles -551 5 Tarnopol.
Scarlet fever -319 27 Lwow and Stanislawos%.
Smallpox -38 9 Krakow.
Tuberculosis -165 248 Warsaw.
Typhoid fever -233 33 Lodz and Lwow.
Typhus fever -249 17 Tarnopol.
Typhus fever, recurrent -15
Whooping cough -51 10 Warsaw.

February 17-23, 1924.

Cerebrospinal meningitis -11 10 Lodz.
Diphtheria ------------------------------ 9114 Do.
Measles- : -283 3 Lwow.
Scarlet fever -273 27 Stanislawow.
Smallpox -28 5 Kielce.
Tuberculosis -141 273 Warsaw.
Typhoid fever -260 27 Do.
Typhus fever -254 24 Lwow.
Typhus fever, recurrent -19 4 Stanislawow.
Whooping cough -134 13 Warsaw.

Dysentery-Rabies.

During the two weeks under report 29 cases of dysentery witl
4 deaths and 3 deaths from rabies were reported in Poland.

UNION OF SOUTH AFRICA.

Plague-Orange Free State.

During the week ended April 26, 1924, 12 new cases of plagpe
with 8 deaths were reported in the Orange Free State, Union of
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South Africa. Of these, 1 case occurred in the white population
and 11 cases with 8 deaths in the native population. One death
(native) occurred in a case reported for the preceding week. The
total number of cases reported from the date of the outbreak, Decein-
ber 16, 1923, to April 26, 1924, was 320, with 193 deaths. For dis-
tribution of occurrence according to color, see table below.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YEL,LOW FEVER.

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

Reports Received During Week Ended June 20, 1924.1

CHOLERA.

Place Date Cases Deaths Remarks

India -Apr. 13-19, 1924: Cases, 10,854;
Calcutta -Apr. 27-May 10- 153 133 deaths, 8,014.
Madras - May 4-10-1 1
Rangoon -Apr. 19-May 3 12 9

Indo-China:
Saigon -Apr. 20-26- 1

Siam:
Bangkok -Apr. 22-28-1

PLAGUE.

Brazil:
Porto Alegre-

Ceylon:
Colombo-

Ecuador:
Guayaquil-

India-
Bombay-
Calcutta-
Karachi-
Madras Presidency
Rangoon

Indo-China:
Saigon-

Iraq:
Bagdad - ------

Peru - ----------
Locality-

Cajamarca-
Callao
Cafiete ----- ---
Chiclayo
Chincha-
Lima ---------------
Mollendo-
Pacora .
Pativalea .
Tr-u illo

Union of Sou;th Africa:
Orange Free State .

Apr. 13-26-

Apr. 27-May 3....

May 1-15-

Apr. 20-May 3.__
Apr. 27-May 10
May 4-10-

do
Apr 19-My 3--

Apr 20-26-

Apr 1-30-

Apr. 1-30-
-do .
-do
-do .
-do
-do
-do
-do
-do
do

3-

2 4

3-

47 37
7 7

11 9
6 2
38 36

3 1

26 ------

29 17
4 5
1 1
2.
3 1

11 5
1-
2-
2--------1------

Plague-infected rats found at rail-
way station.

One plague rat.

Rats taken, 8,927; fouind infected,
29.

Apr. 13-19, 1924: Cases, 19,465;
deaths, 15,590.

Jan.-Mar., 19294: Cases, 44. In
spring months of 1923, 300
deaths reported.

Apr. 1-30, 1924: Cases, 56; deaths,
29.

In districts.
Do.

City

Country estates.

Apr. 20-26, 1924: Cases, 12; deaths,
8. (White, 1 case; niative, 11
cases, 8 deaths.) Total, Dec.
16, 1923-Apr. 26, 1924: Cases,
320 (white, 46; native, 274.)
Deaths, 193 (white, 21; nativc,
172).

1 From medical officers of the Public Health Service, American consuls, and other souirces.
1003570-24t 4
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received During Week Ended June 20, 1924.
SMALLPOX.

PIlace.

Arabia:
Aden---

Brazil:
Porto Alegre
Rio (le Janeiro

Canada:
Alberta-

Calgary
British Columbia-

Vancouver
Ontario ------

Ceylon:
Colombo

Chinia:
Amoy
Antung
Chuingking
Ilongkorng
Shanghai-

Chosen (Korea):
SeouL

Ecuadlor-
Guayaquil

Finland -------,

Great Britain:
England and Wales

India
Bombay
Calcutta
Karachi
Madras --
Rangoon

Indo-China:
Saigon

Jamaica
Kingston

Java:
East Java-

Soerabaya
West Java-

Batavia
Mexico:

Mexico City

Tampico
Poland

Senegal:
Dakar

Siam:
Bangkok

Spain:
Valencia

Straits Settlements:
Singapore

Switzerland:
Basel
Berne

Turkey:
Const<antinople .-.

Union of South Africa:
Cape Province

Date.

iNlay 11-17-

M,ay 4-10-

M\ay 25-31

-do

Apr. 27-MNay 3

do
May 12-18

Apr. 27-May 3-
Mar. 30-Apr. 19
Apr 27-Alay 3

Apr. 1-30-----|

May 1-15-

Dec. 30-Mfay 24

Apr. 20-May 3
Apr. 27-May 10
May 4-10-

do
Apr. 2&-May 3--

Apr. 20-26-

May 11-17-

Mar. 30-Apr. 12

Apr. 12-18-

Apr. 20-26-

May 21-31-

Apr. 1-30-

Apr. 22-28-

May 18-24

Apr. 20-26

May 11-17-
May 11-17

May 11-17.

Apr. 20-2G

Cases. Deaths.

i

1

4

12

--~---i--

1

I,872

12
4
16

19

1187

66

11

36

5

12

16

11

11

1

5

10

2

7

19

2

2

Remarks.

May 1-31, 1924: Cases, 32; death;,
2.

Present.

Apr. 1-30, 1924: One case, one
death.

Apr. 13-19, 1924: Cases, 3,409;
deaths, 855.

May 3-17 1924: Cases, 72 (re-
ported as alastrim.)

Including municipalities in thle
Federal District.

Feb. 4-23, 1924: gases, 66; deaths,
14.

Outbreaks.

TYPHUS FEVER.

Chosen (Korea):
Seoul -Apr. 1-30- 30 7

Egypt:
Alexandria -May 7-13 1

Finland - - -Jan.-Apr., 1924: Paratyplitis
Mexico: fever: Cases, 34.

Mexico City -Apr. 20-26- 4- Including municipalities in FeLl-
eral District.

Poland - ----- ----------_ _ Feb. 4-23, 1924: Cases, 53)';
deaths, 41. Recurrent typhu',

Union of South Africa: . cases, 34. deaths, 4.
Cape Province -Apr. 20-26 -Outbreaks.

i'
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29, 1923, to June 13, 1924.'

CHOLERA.

Place.

China:
Hongkong-

India-

Do-
Bombay-
Do-

Calcutta --
Do-

Madras-
Do-

Rangoon-
Do-

Indo-China:
Saigon-

Philippine Islands:
City-
Manila-

Province-
Cebu-

Siam:
Bangkok-
Do-

Turkey:
Constantinople-

Date.

Nov. 18-24-

Dec. 23-29-
Feb. 3-Apr. 19.---
Nov. 11-Dec. 29 --

Dec. 30-Apr. 12---
Nov. 25-Dec. 29 - -

Dec..30-Apr. 12 --

Nov. lI-Dec. 29 -

Feb. 24-Apr. 6----

Dec. 31-Apr. 19....

Feb. 3-9-

Mar. 2-8

Nov 18-Dec. 8 ---

Dec. 31-Apr. 19---

Dec. 2-8-

Cases. Deaths.

I

19
85

815
15
26
8
17

5

1

I

4
15

--- -----i-

19
69
593

5
12
5
15

5

2
8

Remarks.

Oct. 14-Dec. 22, 1923: Cases,
14,117; deaths, 9,148.

Dec. 30, 1923-Apr. 12, 1924:
Cases, 36,424; deaths, 23,394.

Including 100 square kilometers
of surrounding country.

PLAGUE.

Azores:
St. Michael Island-

Bolivia:
La Paz-
Do-

Bra7il:
Bahia-

Do-----------
Porto Alegre-
Rio de Janeiro-

British East Africa:
Kenya-
Kisumu-
Mombasa-
Do-

Nairobi-

Tanganyika
Do

Uganda
Entebbe

Do
Canary Islands:

Las Palmas
Santa Cruz de Teneriffe--
San Juian de la Rambla - - -

Celebes Island
Macassar

Ceylon:
Colombo ----

Do
Chiile:

Antofagasta
China:

Antung --
Nanking

Do
Ecuador:

Eloy Alfaro .
Guayaquil

Oct. 20-Nov. 10- -

Oct. 1-31
Feb. 1-Mar. 31 ---

Nov. Il-Dec. 22--_
D)ec. 30-Mar. 15--
Feb. 10-Apr. 26-- -

Jan. 20-26

Feb. 24-Mar. 8--
Oct. 14=20-
Dec. 30-Jan. 5____

Nov. 1-21

Jan. 27-Feb. 9
Aug. 1-Oct. 31
Oct. 1-Dec. 31
Jan. 1-31

Oct. 15-Nov. 15--
Feb. 19-May 16---
Dec. 11
Mar. 3')
Feb. 20-Mar. 8

Nov. 11-Dec. 29
Dec. 30-Apr. 26-- -

Mar. 16-Apr. 12-

Mar. 31-Apr. 6
Dec. 16-29
Dec. 30-Apr. 5 --

Mar. 16-31
Nov. 16-Dec. 31-

9

5
7
3
1

1
1
1

40

8
734
251
36
14
7
1
-11

31
104

10

1

1
45

5

3
10
3
6
3

1

I

719
239
35

14
1

21
99

At localities 3 to 9 miles from
port of Ponta Delgada.

Infected rats, 2. Dec. 9-15, 1923:
Cases, 4; deaths, 2; removed
frlom vessel arrived Dec. 11,
1923.

In rural districts, several hun-
dred.

To Nov. 24, 1923: Cases, 39,
deaths, 25.

Bubonic and septicemic.
Locality 52 km. from Teneriffe.
Epidemic.
Including Menado.

Plague rodents, 24.
Plague rodents, 44.

---------- Present.
Do.

13 Rats taken, 53,240r found in-
fected, 133.

I 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 December 29, 1923, to June 13, 1924-Continued.
PLAGUE-Continued.

Place.

Equador-Continued
Guayaquil

Date.

Jan. I-Apr. 30

Jipijapa Nov. 16-Dec. 1S5-
Posorja - Apr. 1-30
Quevedo - Jan. 1-31
Quito - Nov. 1-30
Santa Rosa Feb. 16-29 -
Vino del Milagro- Dec. 1-15

Egypt
City-

Alexandria Year 1923
Do- Apr.2

Cairo -YYear 1923
Port Said - (1o

Do- Apr. 24
Suez - Y5ce-ar 1923

Do -- Jan. 2-Apr. 28
Province-

Assiout -Year 1923
Do - Apr. I-NMay l

Beni-Souef -- Year 1923
Charkih -- Jan. 31-Mar. 27 --
Dakhalieh -- Year 1923
Fayoun -- (1o

Do IFeb. 18-May 1I
Gharbieli Year 1923

Do Apr. 21
Girgeh --- ear 1923
Do-- Jan. 17 Apr. 25____

Oi7eh --- ear 1923
Kalioubiah o--(1

Do -- Jan. 6-Mlar. 27 - --

Kena -- ear 1-2.3
Do -- Apr.'-Y3

Menoufich ---Year 19-23
Do -- Ja. 2-Apr. 21

Minia -- Year 1923
Do -- Feb. 5-Apr. 8

Glreece:I
Kalamata -- Apr. 18-24
Patras -- do-

hlawaii, Territory of:i
hlonokaa --

Do Ml\fay 10-
Paauhau

India -- -4

Do -

Bombay - Oct. 28-Dec. 22_
Do I- ec. 30-Apr. 19 --

Calcutta -I cc. 23-29'
Do -Jan. 6-Arr. 26.

Karachi -- o- .I- Dec. 29-
Do -I ec. 30Ta-3

Madras Presidenicy- Nov. 4-Dec. 29 ---

Do - Jan. 27-M[ay 7
Rangoon - Jan. 27-Feb. 16 ---

Do - Dec. 30-Apr. 19 -

Indo-China: *
Saigon -Oct. 28-Dec. 8

Do

Iraq (Mlesopotamia):
Bagdad

Do
Java

East Java-
Djokjakarta
Do-

Kedoe-
Do

Pasoeroean-.-

Jan. 27-Apr. 19._

Case.

112

6
3

11

.1

65

2
1511
46
14

370
27
63
3
2

34
48
23
1

337
14
3
76
1

50
41

290
94
106
11

5
311

1
107

42
91

1,657
669
20

169

19

2

Nov. l-Dec. 29- 8
Ian. 6-Apr. 19 67
--------------------~~~~

Oct. 4-Dec. 31
Jan. 1-Feb. 29-
Oct. 1-Dec. 31
Jan. 1-Feb. 29-
Feb. 1-29

Deaths

13

21--

5

.
2

-24-
7

211
19
23
3
2
9
10
9
1

193
6
4
10

34
29
°8
.58
44
9

5
248

1
14
33
74

1, 021
432
15

155

6

1

6
38

146
92

1,287
626
3

Remarks.

Rats taken, 119,457; found in.
fected, 520.

Present.

Do.

Jan. 1-Dec. 31, 1923: Cases, 1,!-j
deaths, 725. Jan. 1-MaIv i,
1924: Cases, 264; deaths, 1'49.

Several deaths.
Do.

Jan. 8-MNar. 14, 1924: Four
plague-infeeted rodents.

One plague-infected rodent.
Dec. 14, 1923: One plaguie rat.
Feb. 14, 1924: One plaguie at.

Oct. 14-Dcc. 29, 1923: t cl,
34,542; deaths, 23,778.

Dec. 30, 1923-Apr. 12, 1924:
Cases, 124,666; deathls, 95,.i'2.
Corrected report.

Including 100 square kilometers
of surrounding country.

Including 160 square kilonmeter;3
of surrounding country. Olle
plague rodent.

Corrected report.
Oct. 1-Dec. 31, 1923: Dc

2,908. Jan. 1-Feb. 29: Dtlils,
1,732.

_~~~~~~~~~~~~~~~~~~~~~~

-

I
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29, 1923, to June 13, 1924-Continued.
PLAGUE-Continued.

Place.

Java:
East Java-Continued

Pekalongan-
Do-

Samarang-
Do-

Soerabaya-
Do-

Soerakarta-
Do-

Madagascar:
Tananarive Province

Ambatondrazaka
Ambositra-
Tananarive town
Do-

Other localities
Paraguay

Asuncion-
Peru-

Locality-
Ayabaca-
Barranco-
C allao-
Caficte-

Do
Casma-
Chancay --
Chepen-
Chiclayo
Chilca-
Guadalupe
Huacho
Huaral
Huarmey
Lambayeque
Lima (city)

Do
Lima (country)
Do.

Lurin ---

Mollendo
Moro ------
Paita (city)
Paita (country)
Reque --

Salaverry
Sullaia --.
Trujillo -----

Portugal:
Lisnon

Do
Portuguese West Africa:

Ancola-
Loanda

Do
Russia:

Bukeeve Province

Date.

Oct. 1-Dee. 31
Jan. 1-Feb. 29-
Oct. 1-Dec. 31
Jan. 1-Feb. 29-
Oct. 1-Dec. 31.
Jan. 1-Feb. 29 ----

Oct. 1-Dec. 31
Jan. 1-Feb. 29_

Oct. 1-Dec. 31-

Feb. 1-15-
Feb. 1-29 -
Oct. 1-Dec. 31
Jan. 29-Mar. 31-
Feb. 1-Mar. 31

Dec. 18

Mar. 1-31-
-do

Jan. 1-Mar. 31
Nov. 1-30-
Feb. 1-Mar. 31
Mar. 1-31-
Dec. 1-31
Nov. 1-30-
Nov. 1-Dec. 31___-
Jan. 1-31-
Feb. 1-Mar. 31 ---

-do ----.----
do

Jan. 1-Mar. 31 - --

Mar. 1-31 .
Nov. 1-Dec. 3I1___
Jan. I-Mar. 31
Nov. 1-Dec. 31
Jan. 1-Mar. 31

-do
-do

Mar. 1-31-
Jan. 1-Mar. 31
-- do
-do.

Mar. 1-31-
Jan. 1-Mar. 31
-do .---

Dec. 13-21-
Dec. 31-Jan. 6.----

Cases. Deaths.

324

8
8
74
43

415

4

7
1

14
2
2
1
2
1
3
5

11
22
2
22
41
8
11
2
3
7
1
8
4

2
12

150
107
430
183
9
17

886
704

272

- -------i-

74
42
398

4

2
1
5

1

1
.3
4
4

15
21
7
2

1

2

7.-~ 1

Oct. 1-Dec. 29- 59
Dec. 30-Feb. 2

29
4

Ural Provinces.
Kalmuk district Mar. 10 3
Novy Kazanha- Mar. 1- 4

Siam:
Bangkok
Do.

Siberia:
Transbaikalia-

Chita -

Nov. 4-Dec. 8.
Jan. 13-Mar. 22...

Jan. 27

5

2

2
5

2

Remarks.

Plague rats, 5.

Corrected report.

Bubonic, pneumonic, septice-
mic. July 1-Dec. 31, 1923-
city and Province: Cases, 429;
deaths, 367. Jan. 1-Mar. 31,
1924-city and Province:
Cases, 729; deaths, 667.

District. Type pneuitwnic.
Do.

Nov. 1-Dec. 31, 1923: Cases, 38;
deaths, 24. Jan. 1-Mar. 31,
1924: Cases, 162; deaths, 49.

Country.

Oct. 1, 1923-Mar. 10, 1924: Cases,
339; deaths, 315; 66 plague cen-
ters. Entire southeast secti.u:
Cases, 473; deaths, 435.

Oct. 1, 1923-Feb. 4, 1924: Cases,
441; 4 plague centeis.

At a locality on the coast; 16
cases, 8 deaths.

Pneumonic. Occurring in vet-
erinary laboratory workers.

t
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29,1923, to June 13, 194-Continued.
PLAGUE-Contbi.ued.

Place. Date. Caises.

Spain:
Malaga Oc-Dec. 1-31.

Straits Settlements:
Penang -Jan. 27-Feb. 2
Singapore --- Nov. 11-Mar. 15-

Dyorl:Dec. 30-Apr. 12 --
Syria:

Beirtit - Nor. 1-Dec. 10---
1)o- Jan. 1-Mar. 3It --

Turkey:
Constantinople- Dec. 2-22

Union of South Africa

4

1
4
17

3
3

Deaths.

1
4
13

Cape Province-I-
Uitenhage district- Dec. 9-15--- ----- ----

Orange Free State .

Thaba 'Nehu-
Hloopstad district.
Kroon.stad dlistrict -- -

Do
Winburg district
Wonderfontein farm - --

-Feb. 3-9
l'e11cc. 16-27 -
3aJan. 6-Feb. 9 -

- - Feb. 3-9-
BDec. 2-8

Transvaal-
WVolimaransstad district Mar. 2-8

West Africa-

On vessels:
-------------------- IDec. 11i

.--------------------- Jan 24

7
43
1
4

3

4

2

3
20

1

2

Remarks.

Dec. 16,1923-Apr. 19,1924: Ca e-,
308, deaths, 184. (Whiteca.
45; deaths, 21.) Native ca.se,263; deaths, 163.

Reported M%lar. 17, 1924: Cass,11; deaths, 7.
Plague rodent found in vicinity

Ilaarhoff's Kraal farm.
Jan. 6-Mar. 8, 1924; eases, 132;

deaths, 69.
Mar. 23-29, 1924: One plague rat.

Vicinity of HToopstad. At hnoop-
stad, Dee. 9-15, 1923, one death
of ease previously reported.

White, one case.
Apr. 2, 1924: Reported preseit in
one locality.

At MIombasa, Britislh Eiast
Africa.

At Varna, Bulgaria, from Srian
port.

SMALLPOX.

Algeria:
Algiers N ov. 1-30

Do- Mar. -Apr. 30
Arabia:

Adn -Dec. 16-22
Do -Jan. 13-Apr, 19 -

Belgium:
Brusscls - Jan. 13-Mar. 29--

Bolivia:
La Paz Oct. 1-Dec. 31

Do - Jan. I-A pr.3t
Brazil:

Bahia - Jan. 6-12
Pernambuco-Nov. 4-Dcc. 1

Do -Jan. 6-Feb. 23
Porto Alegre -Dec. 2.3-29

Do -Dec. 30-Apr. 12 ---
Rio de Janeiro-Nov. 18-24 _

Do- Jan. -May 3
Sao Paulo -Sept. 3-9

British East Africa:
Tanganyik-a Territory- Sept. 30-Dec. 29-

Do- Jan. 6-12 -----
Uganda -Sept. 1-30

Entebbe- Oct. 1-Dec. 31
Zanzibar -Sept. 1-Oct. 31

I
2

1
8

10

'5
39

2
15

3
6
1

30
2
6
5

116

----------I

----------I

15
25

3
8
1
3
4
3

---------I

7

18---

pImporte.d.
Four imported.

Sept. 1-30, 1923: In areas 27 miles
from town of Zarzibar. Oct.
1-31, 1Q: In vietnity, 1 C',sN
1 dth. In Mikotoni disrict,
30 cases, 14 deaths reporte(.

-_ ; ,
6_ 3
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CHOLERAt PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29, 1923, to June 13, 1924-Continued.
SMALLPOX-Continued.

Date.Place.

British South Africa:
Northern Rhodesia

Do -Feb. 26-Apr. 7----

Canada:
Alberta-
Calgary-

British Columbia-
Vancouver-
Do-

Victoria-
Manitoba-

Winnipeg-
Do-

New BrUnswick-
Frederickton .
Gloucester County-
Madawaska County- -

itestigouche County. - -

Victoria County-
W e s t m or e I an d
County-

Ontario-
Amherstburg-
Chaplcau-
Cochrane
Essex Border-
Fort William and Port
Arthur.
London-
North Bay-
Perth-
Toronto-
Ottawa-
Winidsor-

Quebec-
Montreal - --

Saskatchewan-
Regina-
Do-

Saskatocn-
Ceylon:

Colombo-
Do-

Chile:
Antofagasta-
Concepcicn-
Talcahuano-
Valparaiso-
Do-

China:
Amoy-

Do .
Antung-

Canton
Chungking-

Do
Foochow-

Do
Ilongkcng

Do
Manchuria-

Dairen .
Do

IHarbin
Do

Nanking
Do .

Shanghai
Do

Jan. 27-May 24 --

Dcc. 22-29-
Dec. 30-May 24 - -

Feb. 10-Mar. 29---

Nov. 25-Dec. 29--
Dec. 30-May 31 -

Mar. 2-Apr. 5-
Dec. 8-15-
Apr. 20-26 .
Feb. 10-16-

Feb. 10-Apr. 26 ---

Mar. 1-31--do ----------do-do ----------
Dec. 16-29-

Feb. 3-Apr. 5
do - ---------

Mar. 1-31-
Jan. 17-Mar. 31 ---

Feb. 17-May 31
Feb. 1-Mar. 15-

Nov. 30-Feb. 23-

Dec. 9-15-
Dec. 3C-Feb. 23---
May 18-24-

Nov. 11-17 .
Jan. 20-Apr. 12____

Jan. 6-May 3-
Oct. 1-Dec. 31-
Nov. 2C-Dec. 2--
Dec. 9-1.5
Jan. 13-Mar. 10 --

Cases. Deaths.

l-

3

47

10
137

3

21
82

4
1
1
2

5

1G
13
15
12
3

9
1

14
15
19
52

7

8
1
5
6

11

11---

1..

6 1
1

3
6

7

Nov. 18-Dec. 8
Jan. 6-Apr. 26
Dec. 31-May 4 6

Dec. 23-Feb. 23--
Nov. 4-Dec. 29____
Dec. 30-Apr. 26
Nov. 4-Dec. 15.-..
Dec. 31-Apr. 26.---
Oct. 28-Dec. 29
Dec. 30-Mar. 29 --

Dec. 31-Jan. 20._.
Mar. 3-Apr. 20___-
Nov. 12-Dec. 22---
Jan. 1-Mar. 17____
Dec. 2-15
Dec. 30-May 3.---
Dec. 29 -

Jan. 6-Apr. 26

Tientsin -IMar. 23-May 3___.

769
604

2
4

36
19

33

6

1

1

1
14

18

11
16

2

613

Remarks.

Dec.4-31,1923: Cases, 40; deaths,
5.

Jan. 1-31, 1924: Cases, 50; deaths,
11; reported from Balorale, Ka-
labo, and Mankoya districts.

Feb. 1-29, 1924: Cases, 8.

Jan. 1-Mar. 31, 1924: Cases, 5.

Jan. 1-Apr. 30, 1924: Cases, 397;
deaths, 31.

Occuring at Fort William.

Dec. 22, 1923: Five cases present.

Including Kulangsu, 14 deaths;
and in hcspital, Feb. 9, 1924,
more than 30 cases stated to
be present.

Present.
Present and endemic.
Stated to be endemic.
Present.

Do.

Do.
Do.

Prevalent.
Cases, foreign; deaths, Chinese
and foreign.

Reported by mission and British
municipality; one mission hos-
pital.

----------

5
----------

----------

----------

78

----------
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Rteceived from December 29, 1923, to June 13, 1924-Continued.
SMALLPOX-Continued.

Place.

Chosen (Korea):
Chemulpo-
Seoul
Do-

Colombia:
Barranqulla--a
Buenaventura

D)o
Costa Rica:

IPort Lirinr :
Czechoslovakia

Dominican Reptublic:
La Romana

Ecuador:
Esmeraldas-
Guayaquil-

Do
Milagro ---

Quito .---------------------
Egypt:

Alexandria .
Cairo
Port Said

Do
Esthonia

Finland-
France:

Cherbourg
Gibrai tar
Great Britain:

Liverpool
Sheflield-

Greece:
Saloniki

Do-
Guadelouipe (WX est Indies)

Abymes

Date.

Jan. 1-31-
Nov. 3-30 ----

Feb. 1-Mar. 31 -

Apr. 6-12-
Nov. 18-Dec. 15--
Apr. 3-12-

Cases. Deaths.

I5

8
3

2

Feb. 18-Apr. 2-
-

Jain. 27-Mar. 22 --

Nov. 16-30-
LDec. 1-31
Jan. 1-Feb. 29 -.
Apr. 1-15-
Nov. 1-30-

Feb. 27-M\ay 6
Jan. 1-Feb. 1l
Nov. 24-Dec. 2 ---

.Apr. 16-22 ----

Feb). 9-1-
Al.r. 3-Apr. 13 --

Mar. 2-S-
May 11-17-

Oct. 22-Dec. 30_.-
)ec. 31-Apr. 20

Feb. 16-
Basse Terre- Iec. 1S

Do Jan.12-Feb.16
MIarie (Galante Islai(I Dec. 18

Do
Moule
Point h Pitre

Haiti:
Cape Hlaitien
Ilinche-
Port au Prince-

India

Do
Bombay '
Do-

Calcutta
Do

Karaehi
Madras
Do-

Ranigoon
I)O

Indo-China:
City-

Saigon
Do

Iraq (Mesopotamia):
Bagdad-

Do
Italy:

Treviso-
Triese
Turin ..--- -- -.

Feb. 16
Jan. 12-Feb. 16
Dec. 18

Feb. 3-Apr. 26
Feb.
Feb. 17-May 3

OCt. 28-Dec. 29
Dee. 30-Apr. 19'
D)ec. 16-29-
Dec. 30-Apr. 26f-
Dec. 30-May 3
Nov. 4-Dee. 29_--
Dec. 30-Mlay 7
Nov. 4-Dec. 29
Dec. 30-Apr. 19

Nov. 4-Dec. 29
Dec. 31-Apr. 19

Oct. 24-Dec. 29

Dec. 30-Apr. 12--

Apr. 1-15-
Feb. 17-23-
Feb. 18-24

14

4

3

167

5
3

2

26

7
1

Remarks.

Oct. 1-Dec. 31, 1923: Cases, I;
deaths l, occurring in Slo'i'kj
Mar. 1-31, 1924; one case.

Imported.
Nov. 1-I)ec. 31, 1923: Cases, 3B.
Jan. 1-Mar. 31, 19: Caso, l6.

Apr. 1-15: 1 ce.
British seaman.

1 In family of seaman recently re.
2-turned from Oporto, Porttigal.

4

1

5

1, 182
4
28
184
23

340
12
73

133
834

46
45

15
4
1

11
24

595

4

25

68
3

37

4

27

74

47-3

28
33

Jan. 2-16,1924: Present..
Present. Vicinity of Point a

Pitre.
Pre!zent.

Do.
Off shore Island. Present. Es-
timated 60 caws.

Present.
Present.
Present in vicinity.

Mar. 9-15, 1924: Twocases in hos.
pital.

Developed at Limbe, Haiti.
Oct. 14-Dec. 29, 1923: Cases,

9,720; deaths, 2,241.
Dec. 30, 1923-Apr. 12, 1924: Cases,

50,634; deaths, 10,175.

Including 100 square kilon.etcrs
of surrounding country.

Estimated.

- e § @ f
1... p

I1
2

31
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND, YELLOW
FEVER-Continued.

Rep.rts Received from December 29, 1923, to June 13, 1924-Continuied.
SMALLPOX-Continuetd.

Place.

Jamaica
Do-

Kingston-
Do-

Japan:
Kobe-
Nagoya-
Taiwvan-
Tokyo ----------
Yokoharna - -

Java:
East Java-

Patjiram - -

Soerabaya-
Do-

West Java-
Batavia-
Do-

Latvia-
Lithuania-

Malta-
Mexico:

Durango-
Guadalajara-
Mlanzanillo-
Mazatlan-

Mexico City-

Do-
MIonterey-
Salina Cruz -
Sani Luis Pctosi
Tainpico
Vera Cruz

Do

Netherlands:
Rotterdam

Palestinie:
Jaffa - .-
Jeruisalem .

Persia:
Teheran

Do
Poland-_

Portugal:
Lisbon

Do
Oporto

Do
Portuguese East Africa:

Lourenco Marques .
Portuguese West Atrica:

Angola-
Loanda - --

Russia:
Ukraine

Siam:
Bangkok _

Do
Siberia:

Dauria Station

Sierra Leone:
Sherbro District-

Tagbnil -
Spaln:

Barcelona
Do .

Date. Cases.

Nov. 25-Dee. 29

Dec. 30-Apr 26.

Feb. 14-May 12-
Apr. 6-12
Jan. I-fMar. 31
Jan. 1-Apr. 12
Mar. 30-fay 4

Mar. 8
Oct. 31-Dee. 29
Dec. 3-M.ar. 29-

Oct. 27-Dec. 28
Dec. 29-Apr. 1l-

Feb. 1-29-

Apr. 1-30
Jan. 27-May 17
Dec. 4-10
INar. 31-Apr. 13_

Nov. 25-Dec. 29--

Dec. 30-Apr. 19-

Jan. 1-Apr. 30
MIar. I1-22

Jan. 21-' M'y 20
Nov. 3-Dec. 30...
Jan. 6-Apr. 20

Jan. 20-26

Jan. 15-2S
Feb. 18-25

Sept. 24-Dec. 23...
Dec. 22-Jan. 31....

- ---- -- - ---- -- -- -- --I

Nov. 11-Dec. 29
Dec. 31-May 17---
Nov. 25-Dee. 29 -1
Dec 30-May 10...

Dec. 30-Jan. 5.____

Dec. 2-29

Oct. 28-Dec. 8

Dec. 30-Apr. 19

Oct. 21 _

Nov. 1-15

Nov. 15-Dec. 26f---|--------
Jan. 3-Mar. 26 --.-

Deaths.

3-
17-

1

61

13
8

2

10

4

23

4
1

4
4

7

4
2

10
19
23
59

5

18
2

2
5

18
3
8

136
3

348
276

65
67

5

32

147

5

-47

3

33

19
101
39

IIIs

2

33
14

--------

31

Remnrks.

Nov. 25-Dee. 29. 1923: (Caxes, 115
Dec. 30. 1923 May 3. 1924: Cas,

443. Reportedt as alastrim. De-
layed report for Fel). 17-23,
1924, 1 case.

Epidemic.

Oct. I-Dec. 31, 1923: Cases, 6;
Jan. 1-MNIar. 31, 1924: ('ases, 11.

MaLr. 1-31, 19124: Cases, 36;
deaths, 11.

Apr. 21, 1924: Cases from 25-35
In city and( vicinity. iNo mor-
talit-y reported.

Including muinicipalities in Fed-
eral District.
Do.

Mar. 24, 1924, 11 cases officially
announced.

Nine cases chicken pox present.

From Trapuato. 9; La Barra, 1.
Jan. 21-Apr. 10, 1924: Cases, 36
(12 in soldiers or soldiers' fam-
ilies); deaths, 5.

Sept. 23-Dec. 31, 1923: Cases, 83:
deaths, 20. Jan. I- `eb. 9, 1924:
Cases, 275; (leaths, 2.

Corrected report.

Aug. 1-Sept. 30, 1923: Cases, 143.

Nov. 25-Dec. 1, 192.3; Epidemic.
Imported.

Present. Locality on Chita Rail-
*ay, Manchurian frontier.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29,1923, to June 13, 1924-Continued.
SMALLPOX-Continued.

Place. Date. Cases. Deaths. Remarks.

Spain-Continued.
Cadiz-
Valencia-
Do-

Straits Settlements:
Penang-
Singapore-
Do-

Switzerland:
Basel-
Berne-
Do-

Lucerne-
Do-

Zurich -------------
Syria:

Aleppo-
Beirut-
Damascus-

Do
Tunis:

Tunis
Do

Turkey
Constantinople-
Do-

Union of South Africa-

Cape Province
Do

Natal
Do

Orange Free State
Do

Transvaal
Do
Johannesburg

Do
Uruguay:

Montevideo
Venezuela:

Caracas-
Margarita Island-

Punta Piedra
On vessels:

Steamship Coppename

Mar. 1-31-
Nov. 25-Dec. 29
Dec. 30-May 17-

Mar. 16-29
Dec. 16-29-
Dec. 30-Mar. 29-

Jan. 27-Feb. 9-
Nov. 17-Dec. 22-
Jan. 6-May 10
Nov. 1-Dec. 31
Jan. 1-Apr. 30-
Jan. 27-May 10

Nov. 25-Dec. I-
Jan. 21-Feb. 20_
Nov. 16-Dec. 15-
Jan. 29-Apr. 28-

Oct. 27-Nov. 2
Jan. 8-May 19

Nov. 11-Dec. 8-
Jan. 6-Apr. 5-

Oct. 28-Dec. 8
Jan. 20-Apr. 19_..
Oct. 28-Nov. 3
Mar. 16-22-
Oct. 28-Nov. 24
Jan. 20-Apr. 19
Nov. 18-Dec. 1
Mar. 11-17
Nov. 25-Dec. 15_--
Feb. 3-23-

Oct. 1-31-

Jan. 22

Mar. 21-

Mar. 19

U. S. naval hospital ship Apr. 1
Mercy.

S. S. Nitokris-- Apr. 30

S. S. Torres I Jan. 14

S. S. Tupper -Jan. 20-26
S. S. Vasari- Dec. 31

Sch. Annie M. Parker -I Jan. 23

2
152
448

2
2
5

4
15

40

60
50
3

2
7

40

5

14

4

3
2

1

60

1

1

1

1

12
38

2
1

1

7

1----

Corrected.

In vicinity, at Djsr Choughour.

Dec. 1-31, 1923: Cases, 120;
deaths, 15.

Oct. 1-31, 1923: Colored, cases,
41; deaths, 2; white, cases, 3.
Feb. 1-29, 1924: Cases, 71
(white, 6); 1 death.

Outbreaks.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Epidemic.

-------20 miles from mainland.

1 1--------
1 i---- .-

3

At New Orleans from Puerto
Barrios, Guatemala.

At St. Thomas, Virgin Islands,
from Culebra, P. I. Paticent
had been in Jamaica, West
Indies, two weeks previous.
Case reported as alastrim.

At Guayaquil, from Valparaiso.
Chile. Under treatment at
lazaretto.

At New Orleans quarantine sta-
tion from Tampico, Mexico,
via ports. Case in seamai
signed on at Galveston, Tes.,
on outward voyage.

At Gonaives, Haiti.
At Trinidad, West Indies, fromii
Buenos Aires. Argentina. Ve-i-
sel left Buenos Aires Dec. I5,
1M23, for New York, via Santos,
Rio de Janeiro, Trinidafl,
Barbados.

At sea. Vessel abandoned and
crew removed to vessel boun(i
for Rotterdam. Patients re-
moved at Liverpool Feb. 2S,
bound for Newfoundland.

,



1549 Juuiei0, 1924

CHOLERA, PLAGUE, STMALLPOX, TYPHUS FEVER, ANTD YELLOW
FEVER-Contiiuet.

Reports Received from December 29, 1923, to June 13, 1924-Continued.
TYPHUS FEVER.

Place. Date.

Algeria:
Algiers -.---
Do--

Bolivia:
La Paz -_ ,
Do-

Brazil:
Porto Alegre-

Bulgaria:
Sofia_ ..-----

Canary Islands:
Sanita Cruz de Teneriffe--

Ceyloni:
Colombo-

Chile:
Antofagasta-
Do-

Ccr.ccpcion-
Iquique-
Talcahuano

Do -,-

Nov. 1-Dec. 31-
Jan 1-Mar. 31--

Oct. I-Dec. 31----
Jan. 1-Apr. 30

Feb. 24-MIar. 1---

lan. 14-Feb. 17--

Feb. 24-Mar. 1--

Dec. 2-8-
Apr. 6-12 ----
Qct. 1-Nov. 30 - -

Jan. 8-Apr. 21-
Jan. 20-26 .

Jan. 31-May 3---.

Valparaiso --------N----- I'ov. 25-Dec. 15 1-------

Cases. Deathls. Remnarks.

7
21

43
41

1

4
2

5

Do-- . ec. 30-MIar. 15 |--------

China:
ArAung
Chlngking-
Do-
Do-

Manchuria-
Hlarlin -- --

Chosen (Korea):
t'hemulpo - _----
Seoul-

Czechoslovakia-

Danzig-Polish frontier:
Miihlbanz -Mar. 6-_

Eeuedor:
Quito .

Egypt:
Aleeandria .

Do
Cairo--.

Do
Esthonia .

Finland I

Germany:
C4Ienz .----

Greece:

Athens
Saloniki

Hungary-
Budapest ,

Java:
East Java-

Soerabyay-
Do

Latvia ,- - -

NTov. 12-Dec. 30---
Nov. 18-24
Dec. 16fi-29
Dec. 3-Feb. 16

5

AMar. 18-24. - ------

3
7

5
4

1

2

4
13
1

4

29

44

I

Feb. 1-Mar. 31 53
_--do 86 7

Nov. 1-30-

Nov. 19-Dec. 23 --

Jan. 8-Apr,1-
Sept. 10-Dec. 31-
Jan. 8-Feb. 4.

-

Jan. 27-Feb. 2

Jan. Il-Feb. 20
Nov. 26-Dee. 30--

Jan. 27-A-pr. 19_

Dee. --29

Dec. 30-Jan. 5-3___

Nov. 18-Dec. 15, 1923: Paraty
phus fever, cases, 17. Jan. 6-
Apr. 19, 1924: IParatyphus
fever, caes, 11.

Case from port, 1.

Dec. 11-24, 1923: Deaths, 3.
In (listrict, at 12 localities, 92

cases.
Dec. 5, 1923: 3 cases under treat-

nment. J'an. 12, 1924: 1 case un-
der treatment.

Dec. 24, 1923: In hospital, 34
cases.

Reports from two districts of the
Province of Valparaiso.

Present.
Endemiiic.

Do.

Oct.-Dec., 1923: Cases, 21. AMar.
1-31, 1924: Cases, 30; deaths, 2.

--------------- IPresent: Origin stated to be
focus at Mallinia.

14

3
7

39
5

1

35

-i
3

7
3

Nov. 1-30, 1923: Paratyphus
fever, cases, S. Dec. 1-31, 1923:
Typhus fever, cases, 1; para-
typhus fever, cases, 4. Janu-
ary 1-Mlar. 31, 1924: Cases, 11;
paratyphus fever, cases, 21.

Dec. 1-15, 1923: Paratyphus fever,
cases, 15. Feb. 15-Mar. 31,
1924: Paratylphus fever, cases,
12.

July 1-Aug. 31, 1923: Cases, 24.

Oct. 1-Dec. 31, 1923: Cases, 22.
Paratyphus fever, 12; recujrrent
typhus, 3. Jani. 1-Mar. 31,
1924: ('ases, 132. Paratyp)hus,

~l

12
2

----I----------

II



June 20, 1924 1550

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from December 29, 1923, to June 13, 1924-Continued.
TYPHUS FEVER-Continued.

Place. Date. Cases. Deaths. Remarks.

Latvia-Continued.
Libau -Apr. 8-15- 4

Lithuania-

Mexico:
Durango----------

Do
(luadalahara--------
Mexico City

Do
San Luis Potosi
Torreon----------

Netherlands:
Amsterdam-

Norway:
Stavanger

Palestine:
Jaf
Jerusalem

Persia:
Teheran

Poland ---

Dec. 1-31-
Jan. 1-Feb. 29-
Jan. 27-May 10-
Nov. 25-Dec. 29
Dec. 30-Apr. 19 ---
Jan. 17-23-
Feb. 1-Mar. 31-

Mar. 2-Apr.26

Dec. 25-31-

Jan. 1-Apr. 15
Feb. 19-May a----
Sept. 24-Oct. 23 -

Pomnerellen - I Jan. 8-Mar. 25.

Portugal:
Oporto

Rumania:
Kishineff district

Russia:
Karelian Republic
Novo Cherkarsk
Rostov-on-Don
Saratov
Ukraine

Siberia:
Vladivostok

Spain:
Barcelona

Do
Madrid

Do
Syria:

Damascus
Tunis:

Tunis
Turkey

Constantinople
Do

Union of South Africa

Jan. 27-Feb. 2- -.

5
86
90

1

7
4

17

2

Nov. 1-Dec. 31----1 15

Mar. 12-
- do
- do
- do

2

3

9

6

A. 1: B. 1. Recurrent, 1 case.
Year, 1923: Cases, 819; deaths,

86; recurrent typhus, 13 cases.
Feb. 1-Mar. 31, 1924: Cases,
269; deaths, 27.

f eb. 1-29,1924: Cases, 2; deaths, 1.
Including municipalities in Fed-

eral district.

Sept. 23-Dec. 31, 1923: Cases, 947;
deaths, 92; recurrent typhus,
cases, 67; deaths, 1. Jan. 1-
Feb. 9. 1924: Cases, 1,232,
deaths, 102. Recurrent cases,
63. Jan. 6-Feb. 2, 1924: Cass,
341; deaths, 26. Recurreit
fever, cases, 27.

Locality on Danzig-Polish frotn-
tier.

Reported present in various sec-
tions, Mar. 12, 1924.

Prevalent.
Do.
Do.

Aug. 1-Sept. 30, 1923; Cases, 768.
Recurrent typhus: Cases, 2,307.

Feb. 19 -I- I Present and verging on epidewjie
I prevalence.

Nov. 29-Dec. 12-
Jan. 3-Apr. 2
Dec. 1-31-
Jan. 1-31-

Jan. 27-Feb. 2

Feb. 5-11-

Nov 11-Dec 29-
Dec. 30-Apr. 5____

1

1;

11

2
6
7
2

Cape Province-I-

Do -I- I-I--

Natal-I- I-

Do -I-I-

Dec.1-31, 1923: Cases, 41; deatlhs,
5.

Oct. 1-31, 1923: Colored, 28?
cases, 68 deaths; white, 2 cases;
total, 289 cases, 58 deaths. Jan.
1-Feb. 29, 1924: Cases, 407;
deaths, 75 (colored). Amongi
white population, 7 cases.
Total cases, 414; deaths, 75.

Oct. 1-31, 1923: Colored, cases,
245; deaths, 47.

Jan. 1-Feb. 29, 1924: Cases, 168;
deaths, 26. Feb. 24-Apr. 12,
1924: Outbreaks.

Oct. 1-31, 1923: Colored, cases, 4;
deaths, 3.

Jan. 1-Feb. 29, 1924: Cases, 90;
deaths, 14. Feb. 24-Mar. 1,
1924: Outbreaks.

.1 --------I----------



1551 June 20, 1924

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Coiitinued.

Reports Received from December 29, 1923, to June 13, 1924-Continued.
TYPHUS FEVER (Contintued.

Place.

Union of South Africa-Cont'd.
Durban -

Orange Free State

Date.

Nov. 24-Dec. I --

Cases. Dealths.

73 1----------

1
8

Do- -------------

Kroonstad District- Jan. 20-26
Transvaal

1)o-
Johannesburg- Oct. 1-Dee. 31

Do Jan. 6-Mt1ar. 29-
Potschefstrom DistrictI Jan. 20-26

Venezuela:
Maracaibo Dec. 16-22

Do -FFeb. 17-MaIy 3
Yugoslavia:

Croatia-
Zagreb -DDee. 2-15

Do - Feb. 17-23-
Serbia-

Belgrade -Nov. 25-Dec. 1
On vessel:

S. S. Malta Maru- Mar. 17

3
8

3
1

1

1

Remarks.

Cases occurring among native
stevedores in the harhor area
of the port and confined to one
barracks.

Oct. 1-31, 1923: Colored, cases,
25; deaths, 8. Feb. 24-Mar. 1,
1924: Outbreaks.

Jan. 1-Feb. 29, 1924: Cases, 59;
(leaths, 10. Mar. 23-Apr. 5:
Out breaks.

Outbreaks on 2 farms.
Oct. 1-31, 1923: Colored, cases, 13.
Jan. 1-Fel). 29, 1924: Cases, 90;

deaths, 26.

Outbreaks on 7 farms.

At Rotterdam, Netherlands,
from Souith America.

YELLOW FEVER.

Bra7il:
Pernanibuco City-- Nov. 16, 1923 3 2

D)o ----- May 26,1924 -Reported present.
West Africa (French Dahomey):

Porto Novo -May 26 - ------- --------- Present.

x

'..


