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ENGINEERING PROBLEMS IN MILK SANITATION
By Lesuie C. FraNK, Sentor Sanitary Engineer, United States Public Health Service

Introduction.—Until fairly recently sanitary engineers have not
considered that milk sanitation was a problem with which they should
much concern themselves. Couclusive evidence of this may be seen
in the past curricula of sanitary engineering courses. Practically
none of the graduate sanitary engineers in the field today included a
study of milk sanitation in their undergraduate courses.

Indeed, milk sanitation has in the past been considered to be a
problem for veterinarians, bacteriologists, and epidemiologists rather
than for engineers. Milk is an animal product and its sanitation is
related to the health of animals. Therefore milk sanitation is a
problem for veterinarians. It is advisable to make bacteriological
analyses of milk. Therefore milk sanitation is a problem for bacte-
riologists. Epidemics occur as a result of unsafe milk supplies. There-
fore milk sanitation is a problem for epidemiologists. This has been
the philosophy of milk control in the past and such was the status of
milk sanitation until 20 years ago and even later. Two decades ago
only one or two State sanitary engineering divisions were interesting
themselves in milk control In fact, the States in general were doing
little, if any, real milk sanitation work. Actual enforcement of milk
regulations was then, and still is, primarily a function of city health
departments, but not a single city at that time employed a sanitary
engineer in connection with milk sanitation work.

As time has gone on, however, it has become increasingly apparent
that milk sanitation is not exclusively a problem for veterinarians,
bacteriologists, and epidemiologists. The conviction has steadily
grown that the pasteurization of all market milk supplies, essentially
an enginecring problem, is a vital necessity. This is because we have
learned that no other measure and, in fact, no combination of other
measures, gives adequate protection.

Tuberculin testing and other tests of the health of animals nearly,
though not entirely, remove the bovine tuberculosis menace and
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reduce the danger from undulant fever, but these measures do not
protect against streptococcic udder infections, nor against other milk-
borne disease organisms which may enter the milk after it has been
drawn from the udder.

Health examinations of employees are valuable, but fail to eliminate
completely the typhoid fever carrier and are relatively ineffective in
preventing the contamination of milk with the organisms of septic
sore throat, scarlet fever, and diphtheria. The cleaning and sterili-
zation of containers and utensils offer valuable protection against
disease organisms which may reach the milk from equipment, but
cannot eliminate disease organisms which enter the milk before it
comes in contact with the equipment, nor prevent subsequent contami-
nation of the milk through spittle droplets, dust, or flies.

In short, pasteurization s the only public health measure which, if
properly applied, will adequately protect against all infectious milk-
borne disease organisms which may have entered the milk prior to
pasteurization. Obviously the milk must be protected against recon-
tamination.

This growing conviction of the all-importance of pasteurization has
been reflected in an increase in the percentage of milk pasteurized.
Thus, while at the beginning of the century the percentage of milk
which was pasteurized in this country was negligible, by 1936 it had
risen to 83 percent for communities of 10,000 population and over, and
to nearly 75 percent for communities of 1,000 population and over.
Such acceptance by the people of this country of the milk sani-
tation advice of their public health authorities should be profoundly
stimulating.

The use of the pasteurization process at once poses problems of
the design and operation of pasteurization equipment and it is at this
point that the wisdom of adding sanitary engineers to the milk sanita-
tion staff becomes sharply apparent. This has become particularly
true since the advent of automatic pasteurization systems, as will be
made clear later on in this paper in discussing the problems of thermo-
static control, milk-flow stops, valve design, air and foam heater
design, regenerator design, and similar problems.

However, the function of the sanitary engineer is not limited to the
immediate problem of pasteurization. His work really begins at the
producing farm. It may be of interest to trace the path of milk
control and processing and point out the more important items to
which the sanitary engineer should devote attention.

Dairy barn and milk house design.—One of the first items with which
the sanitary engineer should concern himself is the design of the dairy
barn and milk house, the drafting of plans which will insure that
there is adequate space to prevent contamination due to overcrowding,
adequate light to insure cleanliness, adequate ventilation to prevent
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the absorption of odors and flavors and the drip from condensation on
the ceiling, proper construction of floors and walls to promote easy
cleaning, and proper arrangement to facilitate the required sequence
of operations.

Dairy farm water supplies.—The next item which should receive the
attention of the sanitary engineer is the design and construction of
dairy farm water supplies. Six and one-half pages of the Public
Health Service milk code are devoted to this item alone. The subject
‘is important because of the intimate relationship between dairy farm
water supplies and the process of milk production. Contaminated
water supplies would mean that the slightest relaxation or accident in
the bactericidal treatment of milk utensils and equipment which had
been washed in the dairy farm water supplies might be disastrous.
It is only recently that intensive attention has been devoted to dairy
farm water supplies, even in the Public Health Service milk code. As
a result, until about 1933 or thereafter, local milk inspectors paid
insufficient attention to farm water supplies.

Dairy farm excreta disposal—In most cases water carriage of ex-
creta is not resorted to on dairy farms. Instead, sanitary privies of
the pit type are widely used and while such privies are relatively
simple their design and construction are within the province of the
sanitary engineer. In some cases, too, farms desire to use a water
carriage system of excreta disposal and in these cases the sanitary
engineer should be called upon to give advice.

Pasteurization plant design.—The next problem to which the atten-
tion of the sanitary engineer is being directed is that of pasteurization
plant design. Here again, as in the case of dairy barn and milk house
layout, we have the problems of adequate light and ventilation,
proper construction ‘of floors, walls, and ceilings, proper drainage,
proper layout to separate the milk receiving and utensil cleaning
processes from the pasteurization and subsequent operations, so as to
avoid 'cross-contamination, and the proper design and installation of
milk ‘receiving, filtration or clarification, pasteurization, cooling, and
bottling equipment.

The engineering divisions of several State boards of health have
devoted some attention to the drafting of plans for pasteurization
plants. Figure 1 shows a plant developed by the sanitary engineering
division of one of the Southern States, namely, North Carolina. In
that State the division offers its services to milk distributors who are
contemplating the construction or reconstruction of a plant.

This calls attention to another and even more recent development.
In the 1939 edition of the Public Health Service milk code will appear
the requirement that plans for all dairies and milk plants which are
hereafter constructed, reconstructed, or extensively altered shall be
submitted to the health officer for approval, and the further require-
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ment that in the case of milk plants signed approval shall be obtained
from the State health department. This requirement will parallel
the similar requirement long existing in many States that plans for
water and sewage structures must be approved by the State health
department. It is reasonable to believe that in the future it will be
8 routine matter for sanitary engineering divisions of State boards of
health to be required to pass upon all plans for pasteurization plant
construction or reconstruction.

Pasteurization plant water supplies.—At first thought it might be
assumed that nearly all pasteurization plants use public water sup-
plies exclusively and therefore do not require the special attention of
the sanitary engineer, since. public water supplies are presumably
already within his jurisdiction. However, a number of pasteuriza-
tion plants are located beyond city limits and have their own inde-
pendent water supplies. In addition, a large number of plants make
dual use of both an independent and a public water supply, and
frequently have them cross-connected. Therefore, each such plant
should be studied by the sanitary engineer to determine whether
such independent water supplies as are used are safe, and whether
there is any cross-connection with the public water supply.

Plumbing.—Pasteurization plant plumbing constitutes another
important sanitary engineering problem. In 1935, W. Scott Johnson
read an excellent paper on plumbing hazards in pasteurization plants
before the engineering section of the American Public Health Asso-
ciation. In that paper he described the results of a plumbing survey
of six pasteurization plants located in the city of St. Louis. He
described the finding of 210 separate plumbing defects involving 28
different kinds of milk plant equipment and including direct pipe
connections between potable water supplies and sewage or contami-
nated water supplies, potable water inlets submerged so as to permit
back siphonage during intervals of negative head, sewer lines located
above pasteurizers or other milk processing equipment, instances of
potential aerial pollution, and faulty drinking fountains. '

Pasteurization plant excreta and waste disposal.—This problem
does not often engage the attention of a sanitary engineer, as in the
majority of instances pasteurization plants are connected with a
public sewer. However, some plants are located outside the publie
sewer districts and in these instances special sewage treatment plants
must be designed. This may require experience beyond the ordinary
problems related to excreta disposal, as special consideration must
often be given to the treatment of dairy wastes other than excreta.
In the past the solution of this problem has often been unsatisfactory
both because of the composition of dairy wastes and because of their
extreme variability in amount and kind during a single 24-hour period.
For example, within a period of a few hours the waste may vary from
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FiGUzE 1.—Pasteurisation plant design prepared by Sanitary Engineering Division of North Carolins State Board of Health.
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butter-milk vat drainage of low pH to the relatively caustic drainage
from a bottle washing machine.

Design and operation of regenerators.—We have here a problem which
involves an engineering study of relative pressures in various parts of
a heat-exchange system. A regenerator, as understood by the milk
industry, is simply a heat exchanger which is designed to permit the
incoming cold raw milk to recapture some of the heat from the outflow-
ing hot pasteurized milk. The regenerator may be either of the ‘“tube
within a tube” type with the heat exchange taking place between the
milk in the inside tube and the milk between the inside and the outside
tubes, the latter flowing counter-current to the former; or the regenera-
tor may be of the plate type, which consists of a series of adjacent
plates separated by gaskets and with a flow system so designed that
the cold raw milk and the hot pasteurized milk flow in alternate
layers between the plates. Again either of these two constructions
may be employed but so arranged that the pasteurized milk transfers
its heat to a circulating water medium which in turn warms the raw
milk.

In either case the problem arises that if leakage develops in the
metal separating the raw from the pasteurized milk, or separating the
milk from the heat-transfer medium, and simultaneously the raw milk
is under higher pressure than the pasteurized milk or the circulating
medium, then the raw milk may contaminate the pasteurized milk.
For example, such higher raw-milk pressures are often encountered
because of the customary practice of placing the milk pump upstream
from the raw side of the regenerator.

The solution, obviously, is to develop design, installation, and opera-
tion specifications to insure that the pasteurized milk side of the
regenerator is under higher pressure than the raw milk side whenever
there is any raw milk in the regenerator, including not only the
routine flow period but also at the beginning of the day’s run and dur-
ing mterruptlon periods, when the pressure picture may be quite
different. Such specifications have been worked out in detail and
have already been described.!

The solution involves not only the proper placing in the flow
line of milk pumps and heat transfer medium pumps so as to take
proper advantage of the differential between suction and discharge
pressures, but also proper elevations for the free milk levels upstream
from and downstream from the regenerator so that proper relative
pressures may obtain during shut-downs. In addition, in certain
designs it is necessary that hot water, chlorine solution, or previously
pasteurized milk must, at the beginning of the day’s run, be intro-
duced into the pasteurized milk side of the regenerator before raw

1 Fuchs, A. W.: Contamination of pasteurized milk by improper relative pressures in regenerators.
Pub. Health Rep., 53: 496 (1938). (Reprint No. 1921.)
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milk is admitted to the raw milk side. Otherwise the raw milk side
may at this time be above atmospheric pressure and the pasteurized
milk side at atmospheric pressure. Figure 2 shows an illustrative
flow chart designed to insure that the relative pressures in the regen-
erator will always be such as to prevent contamination of the pasteur-
ized milk by the raw milk.

Special problems relating to the requirement of the definition of pasteuri-
zation that every particle of milk shall be brought to the full pasteurization
temperature and held thereat for the full holding time.—This brings us to
the aspect of milk sanitation which has introduced the most serious
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F1GTRE 2.—Example of lay-out to insure proper regenerator pressures.
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Raw milk supply tank overflow is lower than lowest raw-milk point in regenerator, hence insures negative
raw-milk pressures.

Raw-milk pump sucks raw milk through regenerator to heater and holders.

Pasteurized-milk pump forces pasteurized milk through regenerator, cooler, and check valve to point A4 in
pasteurized-milk line which is above highest raw-milk point Bby at least 3 percent of difference in elevation
between B and lowest raw milk regenerator point C, thus maintaining proper relative pressures during
shut-downs.

Check valve prevents reduction of pasteurized-milk pressures during shut-downs.

sanitary engineering problems. Only a few years ago this subject
seemed to offer no problem at all. The pasteurization of milk was
considered to be an extremely simple process and few milk control
officials thought it involved engineering problems. Milk was merely
introduced into a simple vat, then brought to the required tempera-
ture by means of a revolving hot water coil, or otherwise, held for 30
minutes, and then discharged. Temperature was shown by a simple
indicating thermometer.

Then health authorities began to ask for evidence as to what had
been the temperature of the batches of milk which had been pasteurized
during the intervals between inspections. As a result recording ther-
mometers were substituted for the indicating thermometers. It was
soon discovered that the recording thermometer was not as reliable an
instrument as the indicating thermometer, and that the actual milk
temperature was frequently seriously below the recorded temperature.
So we began to require the use of both indicating and recording ther-
mometers, the more reliable indicating thermometer to serve as a
check upon the recorder.
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Simultaneous temperature differences in the holder, and close-coupled
or flush-type valves—It was discovered that the temperature of the
milk at the recording and indicating thermometer bulbs might be
and frequently was higher than the temperature of the milk in other
parts of the holder, e. g., the zone between the face of the outlet valve
and the main body of the milk. The milk in such outlet zones was
frequently found to be 10° F. or more below the temperature of the
main body of the milk. As a result of this finding the requirement
was inserted in the milk code recommended by the Public Health
Service that the design of the holder shall be such that simultaneous
temperature differences between various points in the holder will be
limited to a tolerance of not over 1° F. Furthermore all outlet valves
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FIGURE 3.—Close coupled side outlet valve connected to holder, showing design requirements.
d=diameter of outlet.
A=depth of flare.
a=greatest distance from valve seat to small end of flare (shall be not more than 11¢d).
b=smallest diameter at large end of flare (shall be not less than k-+d).

are required to be of the flush or close-coupled type, that is, so designed
as to bring the face of the outlet valve close enough to the main body
of the milk in the vat to eliminate the ‘‘cold pocket’ at the outlet.

Figure 3 illustrates a close-coupled valve of satisfactory design for
holders in which properly designed agitators are employed, and which
sweep the milk currents into the outlet.

Leak-protector valves.—It was also discovered that since practically
all milk valves were of the metal seat type, and since practically all
metal seat valves leak sooner or later, owing to such causes as scoring
during cleaning, there was real danger that raw milk in the vat would
leak out through the outlet valve into the pasteurized milk line before
it had been completely pasteurized. It was also discovered that raw
milk might leak through the inlet valve and recontaminate the milk in
the vat while it was being pasteurized. So the Public Health Service
inserted a requirement in its recommended milk code that all inlet and
outlet valves must be of the leak-protector type, that is, so designed
as to divert to the outside, by means of leak grooves or otherwise, any
leakage which attempted to pass the valve face.

Satisfactory types of valves were developed both by the Public
Health Service engineering staff and by the industry and are described
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on pages 88 to 97 of the Public Health Service milk code. Figure 4
illustrates one type of leak-protector valve.

Milk foam.—Approximately simultaneously with the above devel-
opment it was also found, and should have been anticipated, that the
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F1GURE 4.—Example of leak-protector valve (outlet type).
foam which may be formed on the surface of the milk in a vat is

likely, unless preventive measures are employed, to be colder than the
main body of the milk, and this fact not be evident from the record
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of the temperature shown on the recording thermometer chart.
Foam temperatures as much as 20° F. below the temperature of the
milk proper have been encountered during studies made by the
Public Health Service. Therefore it became necessary to develop
means of heating or dissipating the milk foam. Our studies developed
the fact that while radiant or convection heating of the air above the
milk by means of electric or enclosed steam heaters was not very
satisfactory because of the tendency of the dry hot air to rise away
from the foam and thus not heat it, live steam admitted to the air
space above the milk tended not only to heat the foam as it was
formed but also to dissipate it. It was necessary, of course, to design
the apparatus so as to prevent the discharge into the milk of either
steam-line sediment or a significant amount of steam condensate.
Furthermore, since the amount of steam required was very small it
was necessary to increase the sensitivity of the throat of the throttle
valve to the maximum by placing a resistance in the line in such
manner as to reduce the differential pressure on the two sides of the
valve. This took the form of a small orifice placed downstream from

the valve.
Figure 5 illustrates an air space heater as developed by the Public

Health Service.

Insurance of full holding time in manual vats—Further studies
showed that even when the recording thermometer charts indicate
that the milk in the vat has been held at the required temperature
for the full holding time it might nevertheless be true that the holding
time is less than the required holding time. Suppose, for example,
that the milk is discharged from the pasteurization vat at the pasteur-
ization temperature. It may take 10 minutes or longer for the
descending milk level to drop to the recording thermometer bulb.
During this interval the recording thermometer will continue to show
the pasteurization temperature. Later, when the milk control official
inspects the charts, which are required to be preserved for his inspec-
tion, he may find charts which show 143° F. for the full required 30-
minute period and yet some of the milk will have been discharged
from the vat to the cooler after only 20 minutes holding.. For this
reason the Public Health Service milk code now requires that if
cooling is begun in the holder after the opening of the outlet valve,
or is done entirely outside of the holder, the recording thermometer
charts shall show not merely 30 minutes, but 30 minutes plus the
emptying time down to the level of the recording thermometer bulb.

Automatic pasteurization systems.—Automatic pasteurization is
rapidly replacing manual pasteurization, particularly in the larger
plants. This trend, as might be expected, is introducing a whole
series of sanitary engineering problems. In the case of the relatively
simple manually operated vats, if the design requirements previously
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described have been satisfied, and if the thermometers show that the
pasteurization temperature has been applied for the full holding time,
the operator can open the outlet valve and discharge the milk with
the assurance that it has been properly pasteurized. If the recording
thermometer does not show both the required temperature and the
required holding time he can either increase the temperature or the
holding time, or both, before opening the outlet valve. The point is
that the milk is not discharged to the cooler and bottler until the
operator deliberately opens the outlet valve. It is his duty and he
always has the opportunity to assure himself that the process has been
properly applied before he opens the valve.

In the case of automatic pasteurization, however, both admission
to and discharge from the holder are automatic and unless otherwise
prevented will take place even if the milk has not been brought to the
proper temperature or held at that temperature for the proper time.
Furthermore, since the holding time is automatically controlled, any
temperature failure in the holder would require emergency manipula-
tion of the automatic time control, or diversion of the entire supply
back to the heater until the temperature failure had been corrected.
This, in the case of batch-type holders, would be extremely hazardous
because of the quantity of milk which would be required to be repas-
teurized and the ever-present temptation on the part of the operator
to shirk the responsibility in order to save time. In these cases it has
been considered fundamentally necessary, in the formulation of the
Public Health Service milk code, to surround all automatic pasteurizers
with all necessary safeguards to insure that the likelihood of either
temperature or holding time failure will be reduced to the minimum,

Thermostatic control.—Accordingly the first requirement which
has been laid down in the Public Health Service milk code is that all
automatic systems must be provided with thermostatic control of the
temperature of the milk entering the holder. This requirement has
further been expanded, for purposes of convenience, and in order to
avoid what might be termed ‘hay-wire”’ pasteurization, to include
any system in which the milk is brought to the pasteurization tempera-
ture before it enters the holder. Obviously it would be possible to have
an operator continuously present at a temperature control valve as a
substitute for thermostatic control, but while this might give good
results most of the time, it is obvious that the slightest lapse in attention
would result in the passing of unsafe milk.

Automatic milk-flow stops.—Next, since even the best thermo-
static control occasionally fails, it was considered highly advisable
to include an additional safeguard which would function at such times
and serve as an extra factor of safety. ~After considerable thought it
appeared that the best such safeguard would be a device which would
automatically halt the flow of milk beyond the holder if the thermostat
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F1GURE 6.—Flow-diversion valve.
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failed or if any temperature drop occurred in the holder. It was soon
found that such a “milk-flow stop” could take either of two forms:

(1) An automatic milk pump stop which would automatically stop
the milk pump motors whenever the milk temperature dropped below
the pasteurization temperature and automatically restart the motors
whenever the required milk temperature was again reached, or

(2) An automatic milk-flow diversion device which would automat-
ically divert the milk away from all downstream points whenever its
temperature dropped below the required pasteurization temperature,
and automatically reestablish forward flow when the milk again reached
the required temperature.

Figure 6 illustrates an automatic flow stop of the diversion valve
type.

The requirement that a milk-flow stop be installed immediately
brought into focus two collateral problems, namely:

(1) What should be included in the specifications for “milk-flow
stops”’? and

(2) Where should they be required to be located?

After carcful study a set of specifications for milk-flow stops was in-
serted in the Public Health Service milk code. These include (a) the
sealing of the milk-flow stop setting so as to insure that any change in
the setting will come to the attention of the health officer, (b) the pro-
hibition of manual switches which would permit cutting out a milk-
pump stop, (¢) the prohibition of any bypass, (d) required routine
daily tests for cut-out and cut-in temperatures, (¢) the requirement
that failure of the primary motivating power will automatically stop
or divert the flow, (f) the requirement of leak-protector features on
all flow-diversion valves, (g9) the requirement that the actuating bulb
of the flow-diversion device shall be located immediately upstream from
the valve, and (&) a limitation of thermometric lag, and routine tests
required to determine its magnitude.

With reference to the location of the milk-flow stop it became ap-
parent that if the holder system is so designed that the milk therein
can neither increase nor significantly decrease in temperature between
the time it leaves the heater and the end of the holding period. the milk-
flow stop may safely be located either upstream from or downstrean
from the holder.

If, on the other hand, the holder is provided with a supplementary
heating device intended to insure that all zones will remain at or above
the pasteurization temperature, it is necessary that a milk-flow stop
be located upstream from the holder, as otherwise milk might enter
the holder below the pasteurization temperature, be raised to or above
the pasteurization temperature during the holding period by the sup-
plementary heating device, and thus pass the milk-flow stop with im-
punity if it were located downstream from the holder.
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Again, if the holder is so designed that some of the milk may drop
significantly in temperature before the end of the holding period it is
considered necessary that a flow stop be located downstream from the
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holder, as otherwise milk may enter the holder at the pasteurization
temperature, drop below it during the holding period, and thus have
passed the milk-flow stop with impunity if it were located at the inlet
to the holder and not at the outlet.
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Finally, if the holder is so designed that the milk in it may either
rise in temperature or drop significantly in temperature before the end
of the holding period, it is, of course, necessary to require a milk-flow
stop both upstream from and downstream from the holder.

Figure 7 illustrates a flow diagram for an automatic 30-minute pas-
teurizer of the multiple-holder type, with a flow-diversion valve located
upstream from the holder.

It at once becomes apparent that the above specifications are de-
pendent for their effectiveness upon a proper definition of “significant
temperature drop.” After careful consideration this term was defined
in such manner as to allow a temperature drop of not more than 1° F.
when only automatically controlled holder heaters are turned on during
the holding period, and of not more than 2%° F. even if all automati-
cally controlled holder heaters cease functioning at the beginning of the
holding period. Automatically controlled holder heaters are defined
as heaters which are connected with an upstream milk-flow stop in
such manner as to stop the flow of milk into the holder when the
heating medium drops below the temperature required to keep the
milk throughout the holder at the required temperature.

Further study showed the necessity for & number of special require-
ments for systems in which the milk-flow stop is located upstream
from the holder, and other special requirements for systems in which
the milk-flow stop is located downstream from the holder. To give
the details of these special requirements would undesirably expand
this paper.

There are, obviously, also special requirements with reference to
time control for automatic systems. These include requirements rela-
tive to the use of constant-speed motors or limited maximum-speed
motors on milk pumps and timing devices, the prevention of inter-
pocket flow, the prevention of air or gas accumulation in tubular or
equivalent stream-flow holders, and the checking of the holding time
by means of dye tests, or otherwise, immediately after installation or
after any replacement or alteration in design.

Conclusion.—Many details have necessarily been omitted in the
above discussion, but enough has been said to demonstrate two im-
portant facts:

(1) Milk sanitation is a problem which now requires and will in the
Juture increasingly require the serious atfention of sanitary engineers.—
It is rapidly becoming apparent to State boards of health that their
sanitary engineering divisions should be related to the problem of milk
sanitation. Information collected by the Public Health Service shows
that in at least 25 States milk sanitation work is now being done by
the divisions or bureaus of sanitary engineering, whereas two decades
ago only one or two State sanitary engineering bureaus interested them-
selves in the problem. A similar tendency is beginning to appear in
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some of the local health departments. The total number of sanitary
engineers engaged in milk control in this country is, at the time of
this report:

(a) By State boards of health—17 full time and 75 part time, and

(b) By local boards of health—14 full time and 36 part time.

This paper should not be understood to imply that only public
health engineers should be employed in milk sanitation. That would
be as unwise as to insist that only veterinarians, only bacteriologists,
only epidemiologists, or only dairying graduates should be employed
in this field. Nor should this paper be understood to imply that all
milk sanitation work must necessarily be under the administrative
direction of a sanitary engineer. The capacity for administration
does not reside solely in any one profession. If a State board of
health employs more than one individual in milk control the one
who shows the best administrative capacity should be placed in admin-
istrative charge, irrespective of whether he is an engineer, veterinarian,
bacteriologist, epidemiologist, or dairy expert.

Nevertheless it seems inescapable, from the facts presented in this
paper, that every State health department, without exception, should
employ at least one sanitary engineer full time on milk sanitation
work and, where possible, the milk control work should be a function
of the State sanitary engineering division. Except in the case of
large cities which employ their own sanitary engineers, no pasteuriza-
tion plant should be constructed or reconstructed and no pasteuriza-
tion equipment should be installed or modified without the approval
of the milk sanitation engineer. His services should be available to
all city health departments in connection with the interpretation of
any item of sanitation which is of an engineering character, and he
should be prepared to give the city health departments advisory
assistance in connection with the testing of holding time, thermometric
lag, the approval of indicating and recording thermometers, milk-flow
stops, regenerators, and similar problems. In addition, the services
of the sanitary engineer should be available on all other items pre-
viously referred to in this paper, such as the sanitation of water
supplies, excreta disposal, dairy wastes disposal, and the like.

(2) Sanitary engineers should be adequately trained to discharge their
milk sanitation functions.—It has been emphasized in this paper that
the sanitary engineers of this country face a grave responsibility in
connection with milk sanitation. As evidence of the magnitude of
this responsibility, a survey conducted by the Public Health Service
for the year 1936 developed the fact that in communities of more than
1,000 population over 5,000,000 gallons of milk per day, or over
1,800,000,000 gallons of milk per year, are pasteurized. To insure
that no part of this ocean of milk may transmit disease is a problem
of such magnitude that it is not too much to ask that the future
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graduate sanitary engineers who will engage in this work be properly
trained for it. It is still true that most of the sanitary engineers who
graduate today are without the necessary specialized training, and it
is believed that every institution which prepares men for the sanitary
engineering field should consider the desirability of including milk
sanitation as one of the subjects of instruction.

Those sanitary engineers who have already graduated and who are
now engaged in or may in the future wish to undertake milk sanita-
tion work should either attend post-graduate courses in milk sanita-
tion or one or more of the milk sanitation short courses or seminars
which are being conducted by various State boards of health and the
Public Health Service.

INDUCTION OF CARDITIS BY THE TREATMENT OF INFECTED
GUINEA PIGS WITH INSULIN !

By Mark P. Scaurrz, Surgeon, and EpyTrE J. ROSE, Associate Bacteriologist,
United States Public Health Service

It has been demonstrated that treatment with thyroxin or desiccated
thyroid induces nonpurulent carditis in infected rabbits and guinea
pigs (). Evidence has also been presented that the increased meta-
bolic rate associated with scurvy is probably a factor in rendering
infected, scorbutic guinea pigs susceptible to the development of heart
lesions of a similar type (2). The purpose of the experiments reported
here was an investigation of the influence of insulin upon cardiac
pathology in infected rabbits and guinea pigs.

METHODS

Rabblts and guinea pigs were weighed daily at 11 a. m., after which
they were fed oats, hay, Purina Rabbit Chow pellets and cabbage
ad libitum. Protamine insulin ? (40 units per cc.) was diluted 1:20
with ph siological saline immediately before use. In event of insulin
convulsions, 5 cc. of 10 percent glucose were administered, intra-
venously to rabbits and intraperitoneally to guinea pigs, and-the next
dose of insulin withheld from the affected animal. ‘

Rabbits were infected every third day with 17-hour cultures of a
group A hemolytic streptococcus strain (C203) grown in “streptolysin”
broth (3). The infecting doses were gradually increased from 5 to
20 0.1 cc. intracutaneous injections. Such culture inoculations pro-
voked the formation of red, edematous papules which attained their
maximum development in from 24 to 48 hours and usually regressed
thereafter without becoming necrotic. -In animals surviving over 10

1 From the Division of Infectious Diseases, National Institute of Health,
8 Ztno protamine insulin wes generously supplied by the Eli Lilly Co.
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days, cutaneous lesions became larger and more edematous—evidence
of the development of bacterial hypersensitivity.

Guinea pigs were infected with a group C hemolytic streptococcus
strain (GP-X) freshly isolated from a spontaneously infected guinea
pig. Inoculations of 0.1 cc. of culture were made subcutaneously in
inguinal and axillary regions twice weekly. A different site was
selected for each successive injection. The hearts were fixed in Orth’s
solution, embedded in paraffin, sectioned and stained with a modified
Romanowsky stain. Inguinal and axillary abscesses approximately 2
cm. in diameter, which occasionally broke down and discharged
yellow pus, developed in all guinea pigs infected in this manner.

EXPERIMENT 1

Female rabbits were first selected as the experimental animal
because of their high degree of sensitivity and uniformity of response
to insulin (4). Twelve brown females, weighing 2,200 to 2,600 grams,
obtained from a dealer, were apportioned into three groups and
received treatment as follows:

Group A: Two untreated controls.

Group B: Two received insulin only.

Group C: Nine were infected and received insulin also.

The dose of insulin for the members of groups B and C was gradually
raised from 3.5 to 4.75 units per kg. body weight daily, in four doses.
Apportionment of the daily dose in such manner that a maximum
quantity of insulin could be administered without provoking reactions
was facilitated by determining blood sugar levels at hourly intervals,
using the method of Miller and Van Slyke (5). The maximum, total,
daily dose tolerated by most rabbits was 4.25 units, which it was
found could most advantageously be apportioned as follows {(doses
per kg. of body weight): 8 a. m., 0.5 unit; 12 noon, 1.0 unit; 4. m.,
2.0 units; and 11 p. m., 0.75 unit. At other dosage levels the totals
were distributed in similarly proportioned fractional deses.

Results—Members of group C survived from 1 to 4 weeks, but only
two lived over 2 weeks. Those in groups A and B survived until the
experiment was terminated after 28 days. All gained weight during
the period of observation except for a terminal fall in some of the
infected animals which succumbed. In earlier-experiments, untreated
rabbits, without exception, survived intracutaneous inocculations in
comparable doses of culture of the strain of hemolytic streptococcus
employed here. In the present experiment no evidence of a spread of
infection from the local sites was obtained upen pathological examina-
tion in the gross or upon microscopic examination of the hearts. The
high mortality in group C was, therefore, probably an insulin effect.
The hearts of all the animals were negative except for the presence of
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minor microscopic lesions in members of each group. These changes
closely resembled those previously described in stock rabbits (7).

EXPERIMENT 2

The results in experiment 1 indicated that female rabbits are prob-
ably unsatisfactory for experiments of this type because of their
relatively high sensitivity to insulin. Eleven male guinea pigs of
mixed stock, weighing between 350 and 450 grams, obtained from a
decaler were, therefore, employed in a similar experiment. All were
infected and all received insulin. With this species the daily dose of
insulin was gradually raised during the course of the experiment from
3.25 to 6.75 units per kg. of body weight. Preliminary trials indicated
that the total daily dose could most advantageously be divided into
three parts, preserving the following relative proportions (for a total
dose of 6.75 units): 8 a. m., 1.25 units; 12 noon, 2.25 units; and 4 p. m.,
3.25 units. The animals were infected after the daily insulin dose had
been gradually raised during a 10-day preliminary period to 4.75
units per kg. of body weight. Of the 11 infected, insulin-treated
guinea pigs, 5 died in from 4 to 23 days, after being infected, while 6
survived until the experiment was terminated, after 28 days. Initial
and terminal body weights of those succumbing were usually the same
or indicated a slight loss, while those surviving until the end of the
experiment gained from 50 to 200 grams each.

Results.—The hearts were negative to examination in the gross,
but in those of five of the six animals surviving until the end of the
experiment valvular and myocardial lesions similar to those demon-
strable in scorbutic, infected guinea pigs were observed upon micro-
scopic examination. At autopsy, however, no gross lesions suggestive
of scurvy were apparent.

EXPERIMENT 8

In view of the positive results in experiment 2, a third experiment
was planned, with employment of appropriate controls. To eliminate
scurvy as a factor, each guinea pig was fed 40 to 50 grams of cabbage
daily, and this portion was invariably consumed by those receiving
insulin. This quantity would provide from 8 to 10 times the mini-
mum requirement of vitamin C (6). In addition, the members of
two insulin-treated groups each received 1.5 mg. of ascorbic acid sub-
cutaneously in 0.5 percent solution three times a week. According to
Gothlin (7), who determined the minimum oral protective dose of
ascorbic acid, and to Hou (8), who investigated the relative efficacy
of the subcutaneous and oral routes of administration, the quantities
of this substance given in the present experiment should have sufficed
exclusive of other sources of the vitamin, to prevent all scorbutic

126361°—30——32
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manifestations except microscopic dental changes. The total daily
dose of insulin was gradually raised during the course of the experi-
ment from 4.75 to 6.75 units per kg. Infection was instituted on the
same day that insulin treatment was begun.

Thirty-five male guinea pigs of mixed stock weighing between 350
and 450 grams, obtained from a dealer, were apportioned into five
groups and, in addition to the dietary provisions, received the follow-
ing treatment:

Group A: Five untreated controls.

Group B: Five received insulin only.

Group C: Five received insulin and ascorbic acid only

Group D: Ten received insulin—were infected.

Group E: Ten received insulin and ascorbic acid—were infected.

All the controls (group A) survived until the experiment was termi-
nated on the 26th day; those in the other groups survived from 6 to
26 days. Within each group individual differences in weight fluctua-
tion were slight except for terminal losses in animals succumbing to
infection. Whereas the average da.ily weight gain in the control
group (A) was 3 gm., it was 5.8 gm. in those treated with insulin only
(group B). The infected animals (in group D), which were treated
with insulin, showed an average daily weight gain of 2.5 gm. Only
two members of the groups (C and E) which received ascorbic acid in
addition to insulin, gained slightly during the period of observation.
In most instances the weight of animals in the two latter groups was
stationary with a terminal fall in many infected individuals.

PATHOLOGICAL CHANGES OBSERVED IN EXPERIMENTS 8 AND 8

No gross lesions suggestive of scurvy were observed. None of the
animals was cachectic, while those in groups B and C appeared
remarkably well nourished. The hearts were negative to examina-
tion in the gross. Except for the presence of minor pathological
changes of a type previously described in stock guinea pigs (9), the
hearts of members of Groups A, B, and C were negative.

The hearts of a few of the infected animals in both experiments
were the seat of purulent inflammation. Small abscesses were some-
times macroscopically visible, while on microscopic examination poly-
morphonuclear and bacterial accumulations were found to be present
in circumscribed and diffuse aggregations in the myocardium. About
half the insulin-treated, infected animals of both experiments, how-
ever, in the absence of lesions of the character just described, devel-
oped nonpurulent carditis of a type similar to that observed in infected
scorbutic guinea pigs (9, 10). There was endothelial and stromal pro-
liferation in the valves; usually the mitral was affected. In the myo-
cardium, perivascular infiltration with lymphocytes was common and
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F1GURE 1.—Quinea pig 1-C—4. Killed after insulin treatment and infection for 30 days. Mitral valve,
showing areas represented in greater detail in figs. 2 and 3. (X50. .
F1GuRE 2—Higher magnification of fig. 1. Stromal and endothelial proliferation in the mitral valve. Nu-
“merous young fibroblasts are present, with some lymphocytic infiltration. The endothelial layer has a
thickness of several cells arranged in palisade formation. (3X300.)

FIGURE 3.—Higher magnification of fig. 1 Proliferation in the mitral valve. There are large mononuclear
cells of indistinct outline with faintly staining, round or oval, distinctly outlined nuclei. ()X470.)
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FIGURE 4.—Guinea pig 21-C-8. Died after 10 days of infection and insulin and ascorbic acid treatment.
Mitral valve showing areas of proliferation, one of which is represented in greater detail in fig. 5.  (X50.)
FIGURE 5.—Higher magnification of fig. 4. Localized area of endothelial proliferation in mitral valve.
Endothelial cells are irregularly massed with disruption of the endocardial surface. (X480.)

FIGURE 6.—Guinea p(iig 23-C-8. Died after 9 days’ infection, with insulin and ascorbic acid treatment. An
area in the myocardium showing degeneration and loss of structural detail of myocardial fibers in some
areas with localized accumulations of lymphocytes, chiefly perivascular. (X120.)
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FIGURE 7.—Guinea pig 2-G-4. Killed after 30 days’ infection and insulin treatment. Shows proliferation
of the valvular endocardium along the line of closure of the mitral valve. (X 470.

Fi1GURE 8.—From same animal as fig. 7. Perivascular lymphatic accumulations. (X 630.)

FIGURE 9.—Guinea pig 33-C-8. Died after 12 days’ infection and treatment with insulin and ascorbic acid.
Circumscribed area of myocardial degeneration. There are numerous lymphocytes, some amorphous
detritus; no bacteria or polymorphonuclear leucocytes are present. (X 240.)

FIGURE 10.—Guinea pig 11-C~4. Killed after 30 days’ infection and ascorbic acid treatment. Myocardial
degeneration in the neighborhood of an arteriole. There is lymphocytic infiltration but no purulent
inflammation. (X 160.)
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focal lesions were occasionally seen in which the myocardial fibers had
undergone degeneration, with small lymphocytes closely packed in the
debris. Representative lesions are shown in the accompanying illus-
trations (1 to 10).

Analysis of the results did not indicate that the occurrence of con-
vulsions could in any way be correlated with the pathological find-
ings. Hypoglycemic convulsions were observed in only one-fourth
of the animals, and the incidence of the various types of cardiac
lesions was apparently not affected by this circumstance.

A control group of guinea pigs subjected to infection only was not
included, for previous experiments had demonstrated that no cardiac
lesions develop during the course of infection of this type except,
occasionally, those of a purulent character.

DISCUSSION

Various effects of insulin treatment and of hypoglycemia upon the
cardiovascular system in man and experimental animals have been
described; but in view of the absence of characteristic lesions in the
hearts of the uninfected guinea pigs, such a direct effect can be ex-
cluded as a cause of the pathological changes observed. Although the
cardiac findings were somewhat similar to those in infected, scorbutic
guinea pigs, it is probable that the large amounts of cabbage con-
sumed as well as the treatment with ascorbic acid in one group exclude
scurvy as a factor in their pathogenesis.

The fact that infected animals treated with thyroxin- (1 ) or ren-
dered scorbutic (9, 10) develop nonpurulent cardiac lesions suggests
that the effect of insulin in rendering the heart susceptible to damage
may be associated with enhanced metabolic activity; for the meta-
bolic rate is increased in scurvy (1) as well as in hyperthyroidism.

The reason for the failure to induce carditis in rabbits under the
conditions of the experiment is not apparent. Overdosage (in view of
their high degree of sensitivity to insulin), which resulted in short
survival periods, may have been responsible. Furthermore, the rab-
bits were infected with a group A strain of hemolytic streptococcus
while a group C strain was used in the guinea pigs.

CONCLUSIONS

Guinea pigs treated with maximum tolerated doses of protamine
insulin and subjected to chronic, hemolytic streptococcus, focal infec-
tion develop nonpurulent carditis. This susceptibility to cardiac
damage during infection is probably associated with the altered
metabolic activity incident to insulin treatment.
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SURVEY OF HEALTH AGENCIES IN THE DISTRICT OF
COLUMBIA

In 1937-38, at the request of the Commissioners of the District of
Columbia, the United States Public Health Service undertook a com-
prehensive survey of the health agencies in the District. The report *
of this survey has just come from the Government Printing Office.

This report presents the findings and recommendations by specific
activities, but these are prefaced by a brief, general summary of recom-
mendations and comment. The reports on specific activities include
the following: Cancer; communicable disease control; dental hygiene;
health education; food inspection (milk and food control); hospitals;
laboratories; maternal, infant, and preschool child health services;
mental hygiene; mortality trends; public health nursing; pneumonia
control; sanitation (sanitary control); school medical inspection;
tuberculosis control; and vital statistics. The survey was conducted
under the supervision of Asst. Surg. Gen. Robert Olesen, who summar-
ized the recommendations, prepared the introduction, and contributed
the section on communicable disease control. The surveys and reports
on the other activities are the work of specially qualified investi-
gators chosen to collaborate in the survey.” Among these collaborators
were Dr. Ethel C. Dunham, of the Children’s Bureau, Department of
Labor, and Dr. Halbert L. Dunn, of the Vital Statistics Division of
the Bureau of the Census.

1 Report of a Survey of the Health Department and Other Health Agencies in the District of Columbia,
made in 1937-38 by the United States Public Health Service and Collaborators. Govt. Prlnting Office,
Washington, D. C. 400 pages. Price 35 cents.
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The persons engaged in making the survey made use of the valuable
outline contained in the appraisal form for cities, prepared by the
committee on administrative practice of the American Public Health
Association. While the conclusions, which form the basis of the
recommendations, are not founded upon the score attained by this
appraisal form, advantage was taken of the opportunity to see how
the District of Columbia Health Department appears in the light of
present day knowledge and practice.

It is easy to criticize the procedures of any governmental agency;
and a health department, because of its numerous and varied activities,
is always an especially inviting target. However, the purpose of
this survey was not to provide grounds for criticism, but to be fact-
finding and helpful in presenting its results and recommendations.
The report deals with both the strong and weak points in health
work in the District. Despite certain shortcomings, of which the
department itself was well aware, it was found that creditable and
effective public health work was being performed, and a tribute was
paid to the personnel, who have labored “faithfully, intelligently, and
usually efficiently,” often under discouraging conditions.

While certain conditions in the District of Columbia, especially the
peculiarities of the local form of government, are not like those found
in any other city of the United States, it is believed that this report
should be of unquestionable interest and value to State and municipal
health authorities and helpful to all health administrators. A large
part of the difficulties with the Health Department of the District of
Columbia are shown to spring from lack of funds, a problem compli-
cated by the peculiar form of government in the District. This same
question, however, concerns other jurisdictions as well. There is an
old apothegm to the effect that “Public health is purchasable; within
natural limitations a community can determine its own death rate’’;
but it is too often true that those who cry out most loudly for better
health protection are least willing to bear the increased taxation
required to promote an acceptable public health program.

INFLUENZA PREVALENCE

For the week ended March 25, 1939, the incidence of influenza, as
reported to the United States Public Health Service by the State
health authorities, again registered a decrease from the figures for
the preceding week, the second such decrease since the week ended
March 11, which, at this time, appears to have recorded the peak
incidence of the present mild epidemic. The South Atlantic and the
four groups of Central States apparently still show the greatest
relative incidence, with the Mountain States next.



March 31, 1899 534
Cases of influenza reported by weeks, Jan. 1-Mar. 25, 1939

‘Week ended—
Division and State
Jan. | Jan. | Jan. | Jan. | Ped. | Feb. | Feb. | Feb. | Mar. | Mar. | Mar. | Mar.
7 M| | s 4 jujs|s 4 1 18 25
NEW ENGLAND
................ 1 3 3 0 ] 1 8 ] “® 103 30 54
New Hampshire, 1 40
Vermont.
oy i
o
Connecticut. . ........| 10 6| 18 4 71 ¥ 2| 2 0] 14 0 183
MIDDLE ATLANTIC
87 166 | 159 | 183 | 137 | 101 91 87 38 60
12 19 56 61 29 “ 24 19 13 12
2 4 211 363 1,085 607 35 210 155
60 30 36| 227 | 965 |,478 | 1,241 838 541 326
1 L I 1 39| 255 429 674 220 208
52 47 68 [ 56 | 3846 584 | 1,516 | 1,484 969
3 2 1 3 4 12 40 22 34
10 2 1 8 27| 201 1,08 095 643 299
2% 3 24 4] 187 644 678 452 209
[} F14 18 14 64 864 741 254 414
2 1 10 3 6 T 50 22 40
1 2 1 22 7
9 6 [] 3 9 77 116 226 205 70
SOUTH ATLANTIC
1
4 ] 12 10 61| 103 | 182 209 124 53 79 19
2 2 6 5 [] 18 25 25 11 3 3
454 | 420 | 282§ 617 |1,100 | 653 {1,338 {1,604 | 1,500 | 1,001 | 2,443 | 1,766
21 13 2 41 21 26 8 36 271 71 218 118
3 7 28 9 [ 18 71| 230 97 172 105
909 | 405 ) 865| 640 | 772 | 701 | 9072 | 802 | 1,181 | 1,142 872 | 1,636
1331 136 | 143 | 110 131 | 18| 139 | 110 140 420 286 565
1 1 2 [ 1 1 9 3 ] 19
56 [ 87 198 54| 478 ) 405 | 1,348 | 1,792 560 412
64 100 58 78 63 83 146 469 420 516
168 | 191 | 188} 169 | 250 ) 186 | 160 | 180 509 | 1,126 | 1,862 | 2,154
159 871 113 | 182 1,473 | 1,582 57| 1,031
10 20 1 9 30 82 27 64
162 207 | 129 193 834 387 682 466
621 | 983 737 965 968 | 1,718} 1,773
25 35| 200 128 125 145 406
1 12 14 4.
1 8 2
13 3 128 | 121 150 136 73 74
6 91 1 3 57 677 670 108
68| 114 82 4 144 101 476 807
20 16 “ 53 119 88 71
1 3 8 3 20
25 40 42 4 97 261 118 063
76 43 28 50 3 239
4, 310 (3, 802 |6, 895 ls.m 14, 288 |18, 135 {15,921 | 14,9583
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The plotted graph of cases not only indicates an unusually late
seasonal peak, but the decline from that peak appears to be slow, as
the early section of the descending slope presents a low gradient. 1t
is also interesting to note that, so far at least, there has been no
indication that this influenza epidemic has been accompanied by
an excess of pneumonia deaths in a group of 90 cities scattered
throughout the United States. The weekly numbers of pneumonia
deaths in these cities have, so far, remained below the expectancy
based on a 5-year average, although influenza cases reported by these
same cities have been above the expectancy since the weck ended
February 18, and the decaths above the expectancy since the week
ended February 25.

The accompanying tables present the numbers of cases of influenza
reported weekly by States from the first of the year to and including
the week ended March 25, and influenza and pneumonia data for a
large group of cities, with an aggregate pooulation of approximately
33,000,000, to and including the week ended March 18.

Reports from a group of 90 cities in the United States, with an aggregate popula-
tion of approximately 33,000,

Week ended—

Jan. | Jan. | Jan. | Jan. | Feb. | Feb. | Feb. | Feb. | Mar. | Mar. | Mar.
28, 4, 11, 18, 25, 4, 11, 18,
1939 | 1039 | 1939 | 1939 | 1939 | 1939 | 1939 | 1939 | 1939 | 1939 | 1039

Influenza:
Cases, current year. 208 260 312 311 | 411 | 688 1,413 {1,330 [1,285 |1,124 | 1,165
5-year median 890 | 1,145 1,320 | 1,290 {1,270 [1,122 | 989 | 839 | 736 | 629 530
Deaths, current year.___ 74 61 71 57 71 73| 104 | 159 200 | 181 161
6-year median 132 150 160 159 | 157 | 150 | 144 | 139 ] 128 | 119 13
Pneumonia:
Deaths, current year.._.| 811 771 702 726 | 758 | 813 | 871 | 9043 | 917 818
5-year median.__________. 1,010 | 1,040 | 1,056 | 1,019 | 992 | 983 | 993 | 004 | 989 | 972 949

DEATHS DURING WEEK ENDED MAR. 11, 1939

[From the Weckly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended | Correspond-
Mar. 11, 1439 | ing week, 1938
Data from 88 large cities of the United States:
Total deaths 9, 685 19,055
Average for 3 prior years______.__ 19,564 | .o
Total deaths, first 10 weeks of year. 95, 46 90, 000
Deaths under 1 year of age. . 554 1559
Average for 3 prior years...... - 1692 | cememcaaee
Deaths undcr 1 year of age, first 10 weeks of year . ......_.._...__. 5, 557 5,448
Data from industrial insurance companies:
Policies in force 67,823,716 69, 759, 312
Number of death clai - 17,982 13, 837
Death claims per 1,000 policies in force, 1 rate - 13.8 10.3
Death claims per 1,000 policies, first 10 weeks of year, annual rate_._..... 10.6 10.1

1 Data for 86 cities.



PREVALENCE OF DISEASE

No health department, S or can effectively prevent or conlrol disease without
knowledge of whenfa::,wrc,hﬁ underfwhat condilions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

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

the State hgglth officers.
In these and the following tables, a zero (0) indicates a positive re; and has the same significance as

any other figure, while leaders (....) represent no report, with the implication that cases or deaths may
have oceurred but were not reported to the State benmx officer. .

Cases of certain diseases reported by telegraph by Stale healih officers for the week

ended Mar. 18, 1939, rates per 100,000 population (annual basis), and comparison
with correspon:ling week of 1938 and b-year median

Diphtheria Influengza Measles
Division and State |Mar.| Mar. | Mar. .| Mar. | Mar. | 1034- | Mar.| Mar. | Mar. | 1934~
18, | 18, 18, 19, 88, 18, 18, 19, 38,

1939, | 1939, 1939, | 1938, | me- | 1939, | 1939, | 1938, | me-

rate | cases cases | cases | dian | rate | cases | cases | dian
1 30
" b
0 617] 46) 136 54
1 864
0 6 9| 64
1 3 15] 1, 549| 522 88

MID. ATL.
ow York. ..coaaaeo...| 11 28 ‘88 1,408 2,293] 2,293
ow Jersey. . coeee-... 13] 48| 1,401] 1,106
Pennsylvania. .........| 216/ 6,104 3,697
E. NO. CEN.
ghlo..----...... ...... 37, 27 1,717 1,148
S 1 11 21 14] 1, 435
gﬁhﬂ“ ..... 44 541 6, 1,419
. S 11 8, I 86
isconsin. .. ceeauen._| 1,484 L 4,950 1,307
W. XO. CEN.

3 22 831 62 224
10 b 643 1 133) 183
1 9 L1 802
7] 1 284 2
0| 22 2| 1,007] 134 ______ 5
11 8 46
8 20 255

See footnotes at end of table.
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Cases of ceriain diseases reporied by telegraph by Siate health oficers for the week
Mar. 18, 1939, rates per 100,000 populatbtyou (annual ban‘g)‘, compar?::n
with eorrapondma week of 1938 and b-year median—Continued

Diphtheria Influenza Measles

Division and Btate ﬁ l{:’r l{:r 1034-“' Mnr&. E 4 lg?— Mar. li(:’r lfou lg’{-
1689, | 1088, | me- | 1680, | 1089, | 1088, | me- | 1085, | 1080, | 1088, | me-

R rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases | dian

80. ATL.

. 1 8 32| 48
hn d i 44 3,461 o1 109
% 8| 815 11 59

44,870 | 2,443 | ..... 705 841 1
X 1 18| 686 1 11 483 45
19 1 251 1 61] 1,879 254 099
16 i 382 157| 83| 81 40

18| " 1| 475 286 22| 840 483 ...
15 14| 350 100

:b‘ﬂ
paoa
oo~scns
rol5h

>

52

=

BE8

Has

E8a

g8z

)
-
RER

38

17 3| o7 1 o7 &

» | 7| 7 372l 14 3

3 Lim| e 1 e w0 lod 126

n e, su| 7 o7l 18] 478

sl o Lssr| 1ag|..___ 848 | 18

o o o 4 ‘2| 3 225 % q 18

o o 1 1 1,383 200 29

s 1 12 851 73 r218| 253 se0| 214

New Mexico.-——- .| o 9 8 73| soe| 2| 70 7

Arizona | & & 1| 18 47| 120 | 23| 10| 280 55

{177 Y 854 1,043 105 439
PACIFIC

Washington. —..-...| 8 4 B 1, 1 of 185

%on---..- 2 1 8871 11X 83| 224 45 31 70

I 80 171| 200] 44| 215) 3,484] 4,248) 00| 885

Total............| 18| 48| 470| 536] 75115921 1,883 3,744 621] 15,373] 43, 622 33, 608

21 o002  365)85, 103[31, 677|76, 150|  502(136, 721(330, 311[242, 012

Poliomyelitis Scurlet fever

Division and State | nror | Mar. | Mar. | 1934- | Mar. | Mar. | Mar. | 1934- [ Mar.| Mar. | Mar. | 193¢~
18, | 18, | 19, | 88, | 18 | 18, | 19, | 88, | 18 | 18, 19, 38,
1039, | 1939, 103§, me- | 1939, | 1939, | 1038, | me- | 1939, | 19839, | 1038, | meo-
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases | dian

NEW ENG.

#““‘m firs 0 o ol 9 0
pore o 0 3 o o
"‘1 1 0 0
0 o o 0
3 1 o o o o

od 1| 3 14 o 3
1 1 8 o of o o
8 8 8 o 1 o

Beo footnotes at end of table.
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Cases of certain diseases reported by telegraph by State health officers for the week
ended Mar. 18, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 6-year median—Continued

Meningitis, meningo-
CoOceus Poliomyelitis Scarlet fever
Division and State | nror | nMar. | Mar. | 103¢- | Mar. | Mar. | Mar. | 1934 | Mar. | Mar. | Mar. | 1034~
18, & 19, (38, |18, |18, |19, | 38, |18, | 18 | 19, | 38,
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me-
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases | dian
s 11 ul o 1 1 1] 4 37|  Ms
2l 4 o 1 1 of 308 207] 166 220
o 2 8 o 1| 1 202) 46| 01| 8H4
of o 1 o o] 467] 442 508
1 1] 2 1 1 o 327| 186 172 407
of o o o ol 204f 105] 135 160
o 2 1 o of 318 157| 285 233
of 1| 2 13 1 o 99 250| 216
o 2 o o o 204 2 ‘4
o0 o o o0 0 12 18 16
] 11 1f o 0 o 115 25 81
o o 2 o 0 130 189 189
of o o o 0 o 98 5 211 19
2l o 4 o ol 145 47| 108 87
o o 2 o 0 ol 1620 20| 18 18
2l 3 7 o0 0 1 e2[ 33 s 50
2l 11 7 o o] 156 58 [
il 1 1 o | eo| 47 4| 4
o o 1 o 0 o 11 4 1 4
o 3 2 o 0 o 8 5 1 1
8 3 s 1 of 30 10 o 0
2 6 o o us 100 %0
5 8 8 o ol 104 s 5 33
71 13 2 0 1 250 14 15 13
i o 1 2 1 o 13 [ 3 ]
o 2 o o 0 of z1 ul 10 10
] o of o o 17 i ul 1
o 1 8 o o 125 e 2] 18
o 1| ¢ os 1 i s 7| 96 96
of o o o o] 2020 288 2] 2
11 o o o ol 214] 2] 22 23
of o o o o] 196 9l 10 10
of o o o 0 of 248 51| b7 67
i o 1 o 0| of 3| 30 33 =2
5 o of 13 1 o 88 7 2
o o o o 0 of 288 20| 47 47
1 o o o 0 | 12| 46| 41| 63
0 o o 1 o o 24| 40| 55| 50
os 1| 3 4 o8 1 6| 238| 200 239] 230
2] 54 e 19 04 9| 221 1| 200] 5029 6205 7,90
2.1| 687 1,009| 1,32] 0.6 170' 233‘ 28] 213 68,995| auos' 73,363

See footnotes at end of table.
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Cases eartmnduoamrcpomdbytdqm by State health officers for the k
Mw. 18, 1989, rates per 100,000 ?p?datwn (annual basis) m{ compa:::gn
with corrccptmdmg week of 1988 and 5-year median—Continued

Smallpox Typhoid "t'edvfr‘“tmom ‘Whooping cough
prrinmARRn M Mo | Mar 1034 | M| M. | M. | 194 | Mar. | Mor. | Mor
1039, | 1989, | 1038, | me- | 1039, | 1039, | 108, | me- | 1939, | 1036, | 1935,
cases | dian | rate | cases | cases | dian | rate | cases | cases
0 1 199 33 (]
0 0 1 1 0
0 0 0 911 68 42
0 2 1 189 161] 145
[ 0 0 214 28| 2
0 3 0 0 544f 116 61
MID. ATL.
0 3| 560 404
0 0 5| 1 1 410) 163
0 4 6 6 361 223
21 0 2 1 2 199 82
4 1 2| 0 389 38
10| 13 3 3 8 265 94
17 2 1 8 4 148 228
16 2 1 1 232 140
11 9 1 0 41 27
23 11 2 1 1 7 23
8 15 3 2) 1 40 587
3 4 0 0) 0 4 29
4 4 0 [ 0 0 19
15 11 0 0| 0 0| 6
b 14 0| 1 1 17 136
0 1 0 4 10
0 3 (] 1 33 70
0 0 0 0 20 11
0 0 18 2 3 122 80
0 0 8 2 g 43, 53
1 0 2 346 473
0 0 0 1 1 76 56
0 0 5| 6 2 51 104
0| 9 2 3 28 7
7] 0 7] 4 2 3 19| 37
0 0 4 2 2) 2 62 35 53
0 0| 4 2 4 1 30 31
0 0 5 2 1 ] PR PSS SR,
1 2 10 4 1 45| ]
!I 4 41 17| 9 ] 20
85| 3 2 2 64
27] 7 12 14 12 94 312
2 9 0 0 1 47, 60
8 3 10 1 0 31 28
0 0 0| 0 0 109) 3
0 6 0 0 1 342/ 13
2 0 0 0 2 148) 51
) 1 12, 1 0 307 20
0| 1 0| [ 358 38
19 6 25 0 0| 2 83 188
89 18 10 ] 1 2 65 28
82 389) 17| 1 1 5 127 523
Total..coeoeeeeeaea| 13| 327| 514] 283 4 101 112 4,34
11 weeks__..cocoecemmeeen... 15| 4,250 6,1%‘ 2,338[ 5| 1,206 1, 1,302 l7l 46.440 44, 995
lN’ew York City only.
Period ended earlier than Saturday.

"l‘y'phus fever, week ended Mar. 18, 1939, 13 cases as follows: South Carolins, 1; Georgis, 8; Florida, 2;
A.llbum, 4; T ex:,h ornisa, 1
spotted lever, Montans, 1 case.
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SUMMARY OF MONTHLY REPORTS FROM STATES
Theronowiﬂfsummryof reportedmonthlybysmhpubuahedmuymdeovenonlythm
States from which week.

reports are received during the current
Ty-
Menin- Polio- phold
State m‘:ntn- Diph- | Influ- | Ma- | Mea- | Pel- | mye- |Scariet| S8mall- | "and
20000- theris | enza | laria sles lagra | litls | fever | pox .
cus fever
February 1839
Alabama..-----.--- 14 3 788 5 017 1 [] 83 [ 16
4 29 412 1 103 8 1 41 70 1
[ ] 133 250 1] 11,264 3 4 965 84 18
4 48 452 293 1 153 [ 7] 0
0 30 [} 1 346 7 3 <] 1 7
8 37 519 40 687 58 2 81 1 n
1 29 849 687 0 505 180 3
16 84| 1,132 1 319 2 [] 87 28 18
0 19 35 78 0 120 0 4
0 2 48 5,106 3 :3 49 0
[ ] 599 4 2 35 8
3 87 246 89 693 0 4
8 4 58 142 2 3 68 3 ?
] 2 866 108 4 219 H] 16
February 1939
Anthrax: Cases | German measles—Con. ~ Cases ases
New Jersey....ccaee..-. 1 California. 13133 g
California............. e 1 8 1
: 42 1
California. ... 2 4 1
Chickenpox: 1
Alal - 206 3
Arizona. . 96 52
California. 3,313 1 29
ol 0. 339 651 1
Florida..... 173 Igia. - - oeeeceeeaa 1,687 56
S 814 | Jaundice, epidemlc
Jowa.__...... 446 California. .o ccceeeean 1 3
Kentucl 544 innesota 2
aine_._.. 268 3
250 1 14
- 253 2
New Jersey. 1,249 128 10
New Mexico. 116 63 4
Vi 151 672
ctivitis, infectioust 28 12
e smemn 4 b4 1
D New exioo..------... 1 240 ‘;
ysen
............ 31 183
Camornh amoeblo) e 28 23 3
Solorado (bwlllary i i %
Florida 5a.moeblc)-.--.. 2 20 3
Florida (bacillary)..... 2 107 14
Georgia ?nnoebic)...... 8 [
acillary)..... ] 2 1
Towa (amoebic) 1 1 3
- 1 19 2
1 1
2 3 1
1 1
2 Ala 21
Calﬂomla 113 19
1 Florida. 1 (]
Minnesota.__ 4
1 92 09
9 78
470
1 %4 198
1 8 123
2 9 126
2 42 86
3 [ 83
1 173 14
12 188
" o 1758
17 [] 88
Arizona_..ooeeae ... ] 1 110
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WEEKLY REPORTS FROM CITIES

v City reports for week ended Mar. 11, 1939

This table summariges the reports received weekly from a selected list of 140 cities for the o(show-
ing & cross section of the current urban incidence of the communicable diseases listed in

Influenza - .

Diph- Moa- | Pneu- | 5% | gmall-'Taber{ T3 WhooP IDeaths,

State and city | theria ales |monia| (o0 | pox |culosis [ RICC coush | sl
R 8368 | vaces | Deaths| C8%08 deaths cases | Chses [deaths| .o o cases | causes

Data for 90 cities:
8-year avenf-- 181 | 620 119 | 8,831 3,813 3% 404 19| 1,850 ...
Current week._| 139 |1,124 181 | 4,400 907 | 1,857 28 371 86| 1,830 | ___....
1 0 3 0 1 o [} 0 19 12
0 0 0 3 2 0 0 0 0 15
0 1 0 2 0 0 0 0 0 18
0 0 0 1 0 0 0 0 0 9
0 0 0 0 0 0 0 0 17 1
0 0 1 0 0 0 0 0 0 9
0 0 [} 0 0 0 0 0 0 7
Bos! 2 1 139 31 83 0 6 1 23 235
Fall River 0 1 1 3 1 0 1 0 0 34
ngfield..... [ ] PO 0 25 8 2 0 1 0 2 35
te) [} 1 3 14 19 0 0 0 38 58
[+ 3} P— 0 0 1 0 0 1 0 2 28
0 1 1 6 6 4 0 2 0 28 62
0 1 1 1 2 4 0 0 0 1 31
0 3 0 218 ] 8 0 0 0 25 43
0 8 1 118 6 ] 0 1 0 6 52
0 1 2 148 16 ke 0 6 0 43 149
35 57 3 73 120 228 0 91 5 165 1,501
0 8 0 104 4 29 0 0 0 13 67
yracuse. [\ 3} 0 101 4 82 0 0 0 25 L>]
New Jersey:
0 1 1 0 1 13 0 0 0 1 34
0 1 0 6 11 47 0 8 0 4 96
0 2 0 1 4 0 1 0 8 58
0 16 6 42 32 51 0 2 3 95 857
5 2 17 3 33 28 0 7 0 29 224
5 2 1 6 0 0 0 0 3 47
0 2 17 0 0 4|
7 22 15 1 28 26 0 7 0 0 201
4] 180 9 ] 43 09 0 8 0 45 229
2 2 2 0 18 8 0 2 0 6 143
Toledo......... 1] 8 7 0 [ 21 0 3 0 12 82
ana:

Anderson 0 1 [\] 1 0 7 1 0 0 18
Fort Wayne.... 0 1 0 5 7 0 0 0 0 42
Indianapolis.... 3 8 2 30 51 17 3 0 20 152
Muncie 0 3 11 4 3 1 1 0 (1} 15
1} 2 0 2 1 0 0 0 14 30
0 2 0 9 ] 0 0 0 0 b74
0 0 0 2 3 0 0 0 0 9
13 39 17 6 70 190 [1] 40 0 137 840
0 1 1 0 1 12 0 0 0 2 12
0 14 0 0 3 3 0 0 0 0 14
0 3 (1} 11 3 0 0 0 0 40
3 19 12 13 84 107 0 11 0 70 308
0 3 117 12 20 0 8 0 0 338
0] 180 4 0 8 26 0 (] 0 2 66
1] 0 2 0 2 0 0 0 20 5
0 1 0 2 ] 0 0 0 9 1
0 41 6 1 11 80 0 7 0 85 138
1] 0 4 0 [ 0 0 0 3 18
0 0 3 0 0 0 [} 0 0 7
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City reports for week ended Mar. 11, 1989—Continued
Influenza Scar- Ty- |Whoop-
Diph- Mea- | Pneu- Small-|Tuber- Deaths,
State and ety |theria sles [monia| et |“pox |culosis| 5RO | ing |"gy
€a388 | Cases| Deaths| 808 |deaths| ooqq | cases ideaths| cgeqg | ‘cases | COUIE
Minnesota:
Duluth.__._.... 0 7 1 2 0 4 [} 1 [} 10 18
Minneapolis...._ 1 1 219 1 b4 3 1 0 38 187
St. Paul.____._. 0 2 2 220 18 20 0 3 0 ] 7]
Towa: :
Cedar Rapids.. 0 1 0 0 0 ) PO
Davenport_ ... 1 0 ] 1 [} ) O MO
Des Moines. ... 0 0 1 [} 23 2 0 [} 0 50
Sioux City..... 0 17 1 0 0 2 |emaeees
Watfrloo ....... 1 [] 21 [] 0 [ 2N MO
uri:
Kansas City.... 0 1 ] 1 14 17 0 8 [} 0 120
St. Joseph 0 0 0 ] 0 [} 1 0 0 23
St. Louis_..__.. 6 16 1 2 16 4 0 ] [} 19 22¢
North Dakota:
argo. . . 0 1 0 3 2 0 0 [} 0 13
Grand Forks_.__ 0 0 0 0 2 ) N PO
Minot_.________ 0| 100 0 13 0 0 0 0 0 0 1
South Dakota.
berd 0 0 0 3 0 [ ) PO
Sioux Falls.__.. 0 0 1 0 7 2 0 0 0 [ ]
e a:
Lincoln 1 12 1 0 [} 3]
Omabha. 0 3 2 10 5 2 1 0 1
S:
Lawrence. 0 54 0 0 1 [} ] 0 0 0 1
Tope (1} 0 1 4 4 0 0 0 0 18
Wichita. 0 7 0 6 7 (] [} 1 o 0 42
Delaware:
W]‘l‘lﬁnxton---. 1 0 1 8 3 0 [} 0 [] 34
ugaltimore- R 2 20 5 889 18 18 0 17 0 9 213
Cumberland. (1] [ ] 0 3 1 0 0 0 0 18
Frederick 0 0 0 0 0 0 [} 0 0 [}
Dist. of Columbia:
Washington.... 1 11 3 0 1 15 0 10 2 36 168
1 0 123 1 0 0 [} 0 3 13
0 54 0 48 4 4 0 0 0 2 28
1 2 41 8 2 0 3 [} 0 56
0 0 2 3 2 0 [} o 0 18
[} 2 0 0 4 0 0 2 0 0 30
1 0 0 0 0 [}
o 0 0 4 0 [} [} [} 17
0 1 - 0 0 0 0 ) N PO
0 0 0 4 2 0 0 [} 1 3
) N P 0 1 1 1 0 1 2 10 13
0 0 208 1 ] 0 o [} 1 16
South Carolina: .
Charleston...._| 0 18 1 0 3 4 0 1 1 1 21
0 0 1 2 0 0 0 0 0 ¢
0 0 (] 1 0 0 1 o 1 1R
0 25 2 0 10 ] 0 0 1 2 90
[ J) — 0 13 0 2 0 0 0 0 3
] 65 0 1 5 3 0 2 0 17 23
0 0 4 3 3 0 0 0 19 “
2 0 88 0 1 0 1 0 1 20
0 6 0 0 2 0 0 1 1} [} 9
1 2 2 1 8 6 0 0 0 0 2
0 0 4 5 2 0 [} 0 1 20
0| 567 1 1 14 14 [} 3 0 7 06
0 17 1 [} 7 4 0 1 0 4 3
0 2 1 4 13 0 4 [} 18 78
0 2 2 7 1n 0 ] [} 4 88
ol 177 7 3 11 3 0 9 1 [} 100
0 2 0 0 3 ] 0 0 0 g 1
0 10 9 1 0 [] JO.
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Cily reports for week ended Mar. 11, 1939—Continued
piph.| R0Uenza | oo | Preu-| 5685 [sman ruber] TY:. [Whoop-| neqens
State and city | theria sles | monia “l";gr pox | culosi %:’;’:g e;ggh all
WCNthmdmmmdeuhsmmmusos
Arkansas:
Fort Smith_____ 0 4 10 1 0 0 ) 1N PO,
thtle.Rock---- 0 1 0 5 0 0 [} 0 10
Lake Charles___.| 1 o] s 1 1 0 0 2 0 9
New Orleans. . _ 10 60 9 8 ” 6 1 13 35 16 210
Shreveport. ..__ 1 [} 2 ] o [] 0 1 0 50
Ogg;: City. 0 20 2 3 8 8 0 2 0 0 56
oma Oity.|
Tulsa 0 3 4 ] 0 (1} DO,
......... 3 13 1 ] 7 4 2 0 0 1 74
Fort Worth____ 0 k] 2 8 15 2 1 1 0 1 51
V t 0 0 0 1 1 0 2 0 0 13
........ [ ] 1 1 80 16 4 0 2 3 4 105
San Antonlo--.. 1 ] 1 0 9 2 0 6 0 3 3
0 0 4 2 [ 0 0 0 0 10
0 1 7 0 0 0 0 0 (1] 12
0 0 86 0 0 0 0 0 0 6
0 2 0 40 1 0 [ (] 0 0 2
] 0 0 0 0 0 0 (1} [} 3
0 0 101 3 4 0 0 [ 13 18
Den 9 1] 18 8 [] 0 2 [1] 34 70
Pueblo. 0 1 32 3 1 0 1 (1} 3 13
New Mexico:
Albnquerquo.-- 1 4 2 2 4 1 0 2 0 0 14
Salt Lake City. 0 1 8 2 1 0 2 0 7 29
1 2 73 2 14 0 4 0 13 87
0 1 1 187 3 1 [ 0 0 2 31
o 0 0 3 1 o 0 0 0 37
1 4 0 0 10 8 1 3 0 0 83
0 1 1 1 [ 0 [ 1 SO,
10 32 0 407 20 80 1 4 0 b14 326
0 7 0 226 8 2 ] 8 (1] 0 34
2 8 1 2 7 17 )] 1 1] 12 160
tis, Me tis .
mmg'%gecﬁs Polio- mennl:g‘%%ioechs f:;l:_'
mye- .
State and city litis State and city litis
Cases | Deaths| ©8%S Cases |Deaths| ©3%S
‘West Virginia:

0 1 0 ‘Wheeling_ . ccaeen-.| ] 1 0
2 0 0 0 0 1

[ 0 0
X 0 0 [} [] 1
1 0 0 1 0 0
4 0 0 1 [] 0
1 0 0 1 [] 0
emmm—mae 1 [/] 0 0 0 1

Encephalitis, ep!demic or lethargic.

Encephalitly, oo

Typluu fever —Cuos ‘Wilmington,

tlanta, 1; B

—Cases: 8 eld, Mass., 1;
gsm A'ngeles 1; San Francisco, 1.

, 3;
N.C., i Atlanta, 1; Mobile, 1; Los Angeles, 2.

Los Ange



FOREIGN AND INSULAR

CANADA

Provinces—Communicable diseases—Weeks ended February 18 and
25, 1939.—During the weeks ended February 18 and 25, 1939, cases
of certain communicable diseases were reported by the Department
of Pensions and National Health of Canada as follows:

Week ended Feb. 18, 1939

Prince New Sas- British
Nova Que-| On- |Mani- Alber-

Disase Edward | Scotia | BIENs-( ‘beo | tario | toba | Katch- |y ™| Colum-| Total
Cerebrospinal meningitis 3 2 4
Chickenpox 8 98 354 18 19 121 644
Diphtheria. 2 38 2 3 45
Influenza oo 1 18 16 103 10 12 160
Measles 3 7] 224]1,161 30 2 16 411,47
Mumps 49 59 2 2 1 113
Pneumonia. 2 32 1 12 47
Poliomyelitis. ) N P 4 5
Scarlet fever. 6 21 69 215 20 38 51 15 435

mallpox. 1 36 37
Trachoma. 1 1
TuberculosiS. . ccoceeooe 2 B3| 5 42 12 1 2| 163
Tyghold and paraty-

“& oid fever 3 3 1 2 9

ooping cough 148 262 2 2 34| 468

Week ended Feb. 25, 1939
Prince New Sas- British
Disease Edward | NOV8 | grypg. [ Que-| On- |Mani- |y o [ATber-|con ' motar
Island | Scotia | “Gick | bec | tario | toba | Jrr " ta bia

Cerebrospinal meningitis 3 - 1 1 4

Chickenpox. 3| 193 308 25 [ ¥} 8 109 678

Diphtheria. oo — 1 3 3 33 2 8 [] 1 53

Influenza. 86 2 177 52 86 403

Measles 8| 160 999 1 1 8 1,187

Mumps 59 kel 50 6 2| 1%

Pneumonia 2 39 1 7 49

Scarlet fever 1 24 91 187 38 25 42 18 428

Smallpox 1 1 3

Trachoma . 25 1 28

Tuberculosis. .« ccooee . 8 1 9 65 43 2 1 4 138
'ryghold and paraty-

oid fever._._ 1 7 1 9

W?wopinx cough 7] 124 278 9 2 1 88 509

(544)
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GREAT BRITAIN

England and Wales—Infectious diseases—18 weeks ended December
81, 1938.—During the 13 weeks ended December 31, 1938, cases of
certain infectious diseases were reported in England and Wales, as
follows:

_ Disease Cases Disease Cases
Diphtheria. 17,681 || Puerperal pyrexia. 2 148
Dysentery. - 549 || Scarlet fever. 24, 206
Ophthalmia torum 1,131 || Smallpox..._. 3
Pneumonia.. 9,248 || Typhoid fever. 358

England and Wales—Vital statistics—Fourth quarter 1938.—During
the fourth quarter ended December 31, 1938, 143,849 live births and
119,222 deaths were registered in England and Wales. The follow-
ing statistics are taken from the Quarterly Return of Births, Deaths,
and Marriages, issued by the Registrar General of England and Wales,
and are provisional:

Birth and death rates in England and Wales, quarter ended Dec. 81, 1938

Annual rates per 1,000 popula- Annual rates per 1,000 popula-
tion: tion—Continued:
Live births e e ooo...._.. 13.80 Deaths from—Continued
- Stillbirths . . _____________ . 56 Diphtheria_.._____.___ .06
Deaths, all causes_ . _.._.. 11. 50 Influenza. oo ____ .08
Deaths under 1 year of age_ ! 52 Measles_ .. ____._. 0
Deaths from— Searlet fever_________ .01
Diarrhea and enteritis Typhoid and paraty-
(under 2 years of phoid fever________ 0
LY J 15.50 Whooping cough_____. . 02
1Per 1,000 live births.
MEXICO

Smallpox.—According to information furnished by the American
Consulate at Monterrey, Mexico, there was an outbreak of smallpox
during the week ended March 11, 1939, in the region of General
Teran, Galeana, and Linares, in the State of Nuevo Leon, south of
Monterrey, with 28 cases reported. The Mexican Federal Publio
Health Service required for a time that all tourists passing on the
Pan-American Highway through Lenares be vaccinated, but subse-
quently the order was changed to exempt those having an acceptable
recent vaccination certificate.

Information dated March 24, 1939, reports the presence of an
outbreak of smallpox in Tampico, State of Tamaulipas, with 35 cases
to date this year.

For more than a year the border State of Texas has been reporting
considerable numbers of cases of smallpox.

126361°—39—38
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NIGERIA

Warri—Yellow fever—Under date of March 29, 1939, one case of
yellow fever was reported in Warri, Nigeria,West Africa. It was stated
that, on March 27, the port and township of Warri were declared to
be an infected area.

SMALLPOX ON VESSEL

British motorship ““Rugelsey’’—Williamshead, B. C., from Shanghai.—
The British motorship Rugelsey arrived at Williamshead, British
Columbia, on February 19, 1939, from Shanghai, China (January 30),
with a history of 10 cases of smallpox on board. The first case was
recognized on February 3, four days out of Shanghai, and the last on
February 27. The death occurred on March 3, at the isolation hospi-
tal at Williamshead, where the crew had been taken on February 20.
The ship was not scheduled for United States ports but came into
Port Wells, Washington, north of Seattle, for refueling, on March 17.
Free pratique was issued, but no communication was allowed between

the vessel and the dock.
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