position according to turbulent character of wind. See Chs. I X - X ] .
PENITENT

SNOW

AND

ICE.—This,

the nieve penitente of the Andes, is
snow or ice which has been ablated
until curious pillars or columns of

snow remain standing out f r o m the
disappearing snow-level. It is postulated by some authorities that the
ablative effect in penitent snow has
been intensified by the presence of
solid matter to absorb the sun's heat.
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Climate Indoors and Out ( A i r Conditioning); Effects of
Kidney Disease; Heat and Sunstroke

Climate Indoors and Out.—A complete conception of the climatic environment of man takes account of
the climate indoors as well as out.
Man can modify the climate in which
he happens to live and surround himself with a " microclimate" which will
shield him from some of the injurious
or uncomfortable factors and so enable himself to live and carry his occupation, if it be an indoor one, with
modifications conducive to health and
comfort.
W e have been introduced in later
years to a new science and art termed
"air conditioning." This is the simultaneous control of all, or at least the
first three, factors such as temperature, humidity, moisture, precipitation, dust, etc.
Engineers in the field of heating
and ventilating understand by this
term a process by which the quantity
and quality of the air is changed
and, in addition, means are provided
to control simultaneously the temperature, humidity, movement, and purity
of the air. Aside f r o m the changes
which may occur in the oxygen and
carbon dioxid content of the air in
our dwellings, offices and factories,
the power to control temperature and
humidity by suitable mechanisms is
of great value in relation to personal
hygiene and to many industries. 1
A s a dehumidifier and air conditioner, a hard, sponge-like chemical

Heat and

Cold;

preparation
known ate iSilica-gel
(SiOu) has been successfully used to
absorb moisture, odors and even gases.
Being porous, a stream of air can be
passed through the gel and its humidity controlled independent of che
temperature so that a much lower
humidity can be attained, if desired,
than is possible by refrigeration.
Chambers, so equipped, are used in
hospitals in connection with oxygen
therapy.
It is found that f o r residences optimum comfort is the criterion. An
effective temperature of 65° F represents the optimum comfort f o r most
people. Dry bulb temperature, 69.5°
F with relative humidity of 4 0 %
is the most practical f o r the attaining of 65° F effective temperature.
Water pans may help to this end but
in connection with hot-air furnaces
are not satisfactory. The most efficient humidifiers operate by spraying
water against the current of incoming
air.2
Formerly great stress was laid on
the importance of changes in the oxygen and C(X> content of the air; ive
now give more attention to movement
and to control of indoor temperature
•Continued from Oct., and Dec., BULLETIN,
1936, pp. 275-284, 371-374.
*For full data see Annual Guide, 193S, American Society of Heating and Ventilating
Engineers, Ch. 22, pp. 313-315.
2Humidification of Residences, Annual Guide,
American
Society
Ventilating
Engineers,
1938, Chap. 22. ; A. P. Kratz, University of
111., Bulletin No. US.
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and humidity. It has not yet been
shown that discomfort in confined
spaces is due to toxic volatile matter
in the expired air. The latter may be
offensive and may produce headache
or possibly nausea and disinclination
to physical or mental activity.
Our bodily temperature of 98.6° F
is a resultant of heat production and
heat loss and this automatic control
is necessary for health, and for that
purpose we have a natural heat-regulating mechanism. This is either
through chemical regulation; or it is
physical, i. e., through automatic variation in the rate of cutaneous circulation and the operation of the
sweat glands. The mechanism is a
complex one. In reasonably warm environment (75-80° F ) metabolism or
internal heat production is decreased
to some extent, probably by inhibitory
action on heat-producing organs such
as the liver. The blood capillaries in
the skin dilate by reflex action of the
vasomotor
nerves, allowing more
blood to flow into the skin and thus
increase its temperature and consequently its heat loss. In this way
blood is diverted temporarily from
the internal organs. As an accessory
measure the sweat glands become
active and water passes to the surface of the skin where it is evaporated
and, if the atmospheric humidity is
sufficiently low to allow evaporation,
the cooling process is effective. But,
as we have previously mentioned,
when the humidity is high, the cooling is retarded or abolished; hence
the necessity for means to increase the
air movement by which heat is lost by
conduction and evaporation.
In the presence of cold, the body is
kept warm by increased metabolism;
the blood vessels become constricted
and shrink deeper below the surface
thus increasing the insulating layer
and decreasing heat loss.
It has been observed that the rectal

temperature often rises upon exposure to cold but the pulse rate and
skin temperature fall. The blood
pressure may increase owing to constriction in the peripheral vessels and
increased blood density.
Kidney disease.—Let us see what
bearing these conditions have, for example, on a person with kidney disease
and on the normal human being. In citing kidney disease it must be borne in
mind that renal disease, especially
in the chronic form, is closely associated with disease of the heart and
arteries so that we speak commonly
of cardiorenal disease or renal arteri
osclerosis, all of which may denote
changes going on in the fibrous coat of
the arteries and the parenchyma or
fibrous structure of the kidneys.
The vicarious action of the skin in
the elimination of fluid from the
body is obviously affected quite differently in dry and moist climates and
in those of high or low altitude.
Dry climates and moist climates
act differently on persons who have
a defective kidney secretion and likewise, to some extent, on a normal
person as regards the quantity of this
secretion. There may be causative
influences between Bright's disease
and climatic or meteorological conditions; and, conversely, there may be
conditions that modify for good or ill
the cause of the disease when once established.
The strong influence of atmospheric
conditions on the human skin is
universally recognized.
In tropical
regions near oceans and large bodies
of water the humidity is generally
high and constant. In the interior of
continents or even near the seaboard,
as in Peru, Ecuador and Chile, there
may be a great saturation deficit, perhaps as low as in the continental interiors.
When atmospheric pressure is lowered the venous system becomes en-
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gorged and the venous blood pressure
becomes abnormally high; and this
seems to be true of the class of cases
mentioned.
TEMPERATURE C H A N G E S . — W e

know

that a fall of temperature makes the
peripheral blood vessels contract,
with a corresponding dilation of the
deeper vessels.
Relaxation of the
superficial vessels is by no means so
prompt as their contraction, and in
cold weather active measures, such
as friction and massage, may be required to overcome the stasis of the
blood and lymph. Thus we see that
the effect on the kidneys of a fall of
temperature is to increase the volume
of blood in the kidneys and to promote a rise of arterial tension by increasing the velocity of the blood
flowing through them (and in all the
deep-seated viscera) to increase their
excretory activity and output.3
The associated cutaneous anemia
decreases the sweat and, as a consequence, the watery excretion of the
skin devolves for the time being upon
the kidneys, lungs, and intestines, but
chiefly, as far as evidence goes, on
the kidneys. Generally speaking, a
temperature rise produces the opposite effect of temperature fall, though
not so quickly.
We know that when the bodily surface is exposed to cold, the oxidizing
capacity in the tissues thus cooled is
lowered. When the extensive skin
envelope is deprived to some extent of
its oxidizing capacity by cold, the body
falls back on its heat regulating apparatus to maintain its proper metabolism and a constant normal temperature of the blood. Increased oxidative capacity is, therefore, necessary elsewhere than at the periphery.
It has been determined that a bath in
water at 61° F increases the oxygen
absorption 47 per cent., while douches
at this temperature cause an increase
of oxygen absorption of about 110

per cent. This remarkable countereffect is brought about by the heat
regulating mechanism. Metabolism, is
greatly stimulated by cold applications, especially when accompanied
by active or passive exercise which
induce reaction.
By analogy we may reasonably conclude that the same stimulus to the
metabolic processes takes place in the
presence of cold air as it does under
the stimulus of cold water applications, and, provided an adequate reaction occurs and the general circulation is maintained and the kidneys
are unimpaired, the normal tissue
changes go on in an uninterrupted
and normal manner. When the available oxygen supply is large the increased metabolism is automatically
and physiologically maintained.
It has been observed that the great
majority of cases of uraemia occur
in cold weather, and this would bear
out the conclusion that faulty oxidation, which is primarily lowered by
cold unaccompanied by a satisfactory
reaction, is an important agent in
causing uraemia, the kidneys in that
case, as well as the heat regulating
apparatus, not being in a normal state
of efficiency.4
The primary cause of uraemia is a
deficient oxidation of protein derivatives and the danger is in proportion
to incompletely oxidized protein derivatives in the urine.
ATMOSPHERIC

HUMIDITY.—The

in-

fluence of humidity upon the functions of the kidney is through its effect in promoting or retarding cutaneous and respiratory
evaporation.
With respect to the skin, evaporation
from a moist surface depends, in a
quiescent air, on the humidity rela3 For this and subsequent notes on the action of wind, temperature and humidity see
paper by Professor W. F. R. Phillips in the
Transactions of the American Climatological
Association, 1906.
4See Ditman and Walker, New
York Medical Journal, May 15, 22, 29, June 5, 1909.
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tive to skin temperature. The nearer
the point of saturation, the slower
the rate of evaporation, and the greater the saturation deficit (low humidity) the more rapid the rate. In
any given case the actual amount of
water that may be evaporated will
depend largely upon the temperature
and on the wind movement. W e see
at once the great necessity of proper
clothing so that evaporation may not
go on too rapidly.
Now the wind, as we know, intensifies the action of the temperature
change. When, as is usually the case,
the atmospheric temperature is lower than that of the body, the greater
the velocity of the wind the greater
the loss of heat, other conditions being equal. Cold winds can lower the
temperature of the skin or of the
body itself, as any of us can easily
verify. If it is so in health, how much
greater will be its effect when the
body and its internal organs are diseased. And when we consider that
in such subjects imperfect metabolic
products are likely to accumulate in
the tissues as a result, or as a concomitant, of the blood lymph stasis
already mentioned, we can understand
that these effete products
when
thrown into the blood, upon restoration of normal circulation, may act
as irritants to the kidney cells.
SOIL.—Undoubtedly the character
of the soil has much to do with the
prevalence of nephritis just as in the
prevalence of phthisis. A cold, damp,
clayey soil, with sudden variations
of temperature, is likely to chill the
feet, and this cooperates with the bad
effects of intemperance, overwork,
and errors of diet which bring on
nephritis.
Bright's disease and nephritis are
clearly amenable to climate treatment;.
Apparently the first requisite is a
warm, dry, sunny soil and a climate
free from disagreeable atmospheric

[Feb. 1937

changes. As there are commonly extensive degenerative changes of the
renal and circulatory organs it is
highly necessary to secure an abundant and undisturbed action of the
skin. The locality should be conducive to an out-of-door life the year
round. This is the well-known advantage of the climate of southern
California where the rains occur
chiefly in winter and the total f o r
the year is usually light.
In November, 1933, there died in
San Diego a physician well known
to the writer. He was compelled to
leave the East on account of a very
serious acute nephritis. It was a f o r tunate circumstance that he reached
southern California and chose San
Diego f o r his home. Between San
Diego, Coronado and Los Angeles
he recovered his health completely,
living forty years in that locality and
attaining great eminence in his profession.
Our best course is to advise a warm
climate lirst,—one having moderate
elevation and rainfall, with small
diurnal variations in temperature,
the humidity being, perhaps, secondary in importance to temperature and
wind.
Nephritis is not always influenced unfavorably by a fairly high
altitude. A great many cases of nephritis do remarkably well in western
Texas, in New Mexico and along the
slope of the Rocky Mountains at five
or six thousand feet elevation.
A t the meeting of the American
Climatological
Association in Los
Angeles thirty-two years ago Dr. Edwards described the advantages of a
residence in what he termed "Littoral
California". 5
"While it will not, of course, cure
well-marked kidney disease, it will at
least prolong life to a degree f a r
beyond the natural expectancy. The
5Philadelphia Medical Journal, October 11,
1902.
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constant skin activity, much of which
is manifested as insensible perspiration, lowers arterial tension and depletes in a most beneficial manner,
relieving the overtaxed renal circulation and the diseased parenchyma.
From sea-level to 2,000 feet we can
promise the patient suffering from
chronic renal disorder, marked prolongation of life in comparative comfort; and if the change be made soon
enough the disease may be arrested
or removed."
On the other hand, low temperature
with high altitudes, are unfavorable,
whereas equability and warmth are
favorable influences. Older people
usually cannot with impunity change
from a low to a high altitude, more
particularly
if they suffer from
chronic pulmonary disease, bronchitis
or bronchiectasis. There is less strain
on the heart at sea-level so that a
warm, equable marine climate is evidently preferable for old people.6
The lowest death rate from nephritis in the United States occurs in
mid and western Texas, New Mexico,
Arizona and So. California. This is
also the area of lowest average relative humidity.
Deaths from Heat — Sunstroke;
Data from Massachusetts.—We may
repeat that the effects of heat and
cold on the human organism are obvious, varying wtith the particular
latitude and altitude; the time of day
and year; the passage of storm centers ; the presence or absence of
clouds; the location with reference
to large bodies of water and various
other factors of climate.
Heat waves are a cause of illness
and death more frequently than cold
waves. It is necessary at the outset to recognize that several terms
are applicable to heat cases; e. g.,

sunstroke; heat stroke; heat exhaustion ; and plain heat without any
qualification. The best and most recent studies of the subject are by Dr.
George C. Shattuck and Miss Margaret Hilferty, of Boston.7
It was found that the distribution
of deaths from heat between 1900 and
1928, in the registration area of the
United States and in Massachusetts
in particular, is very irregular and
there are marked fluctuations from
year to year; they are higher, as a
rule, in urban than in rural communities, the difference being greater
as the number of deaths from heat
increases.
The average death rates are relatively high during the first year of
life; very low thereafter up to the
age of 20, rising gradually to 70;
then rising sharply. It was found
that during the past thirty years in
Massachusetts there was little difference between the sexes up to the twentieth year; from then on to the seventieth year the deaths for males was
three times that for females; then
equal from seventy upward.
The
deaths were nearly all in June, July
and August, those in July predominating.
As Shattuck says, diseases of the
circulatory system act as a contributory cause to deaths from heat. The
circulatory system evidently suffers
from the effects of excessive heat.
The conclusion is also drawn that the
correlation of heat deaths with increasing age is due to progressive
diminution of adaptability of the
circulatory system to stress of this
kind.
Meteorological data from Massachusetts for 1900, 1911, 1917, and
1925, when deaths from heat were
especially numerous, indicate that

6See also articles by James C. Wilson and
Alfred L. Loom is, Trans. American Climatological Assn., 1889, pp. 1 and 109.

7 Art. in Am.
Jn. Trop. Med., XII, No. 2,
May, 1932, 223-45; New Engl. Jn. Med., v.
209, No. 7, 1933, pp. 319-29, Vol. 214, No. 10,
1936, pp. 458-468.
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unusually high temperature, persisting for several days at a time, was
the factor of chief importance rather
than unusual humidity or low wind
velocity.
In heat hyperpyrexia, heat exhaustion, heat cramps, and sunstroke we
have various pathologic responses to
the same basic etiology; that is to say,
that under identical environmental
conditions these various types of reaction have been manifested simultaneously in different patients.8
These reactions do not have clear
cut clinical entities and all have much
in common; matters of general physical condition, disease, alcoholism,
fatigue and overwork combine with
environmental conditions to form an
etiological basis for the particular
clinical picture observed. In heat exhaustion and heat hyperpyrexia, high
atmospheric temperature, high relative humidity, and poor circulation
of air occur in varying relationship.
It was recorded in the Carney Hospital in Boston, in the first heat wave
in July, 1911, by Walker, that out of
a series of cases of heat effects, four
had a clinical temperature of 107° F
when admitted; these had not been
taking alcohol and two of these were
in the house all day. The inference
was that sunstroke may be a symptom
complex which bears no necessary relationship either to exposure to the
sun, or to alcoholism, and that sunstroke and heat stroke may present
the same clinical entity. It is not unusual on naval vessels or in the merchant marine to find men in the boiler
room showing coma, stertorous breathing, great heat of the skin, full, quick
pulse and, often, convulsions. Such
cases, recorded by Fiske, are probably
not distinguishable from severe forms
of sunstroke.
Shattuck suggests that the term
"heat hyperpyrexia" should supplant
both sunstroke and heat stroke be-

cause it indicates clearly the group
of cases characterized by high bodily
temperature and hot, dry skin. It excludes cases of heat exhaustion, in
which the temperature is normal, subnormal, or but slightly elevated, and
in which the skin is moist and clammy, the circulatory disturbances resembling those of shock.
Deaths from heat in Massachusetts
in 1911 reached the high figure of
1105, the annual average 1900 to 1930
being only 57, and nearly half the
deaths in 1911 occurred in Boston
alone.
Fig. I, from Shattuck and Hilferty, 1933, shows graphically the Fahrenheit temperature, the wind velocity, and the relative humidity in relation to deaths from heat in Boston
during five heat waves in 1901, 1911,
1917, and 1925. The chief factor was
the high temperature, but it did not
produce a high death rate unless it
continued for three or four days.
Comparatively high humidity tends to
increase the number of deaths and low
humidity the reverse. Likewise, comparatively high wind velocity tends
to reduce the number of deaths; the
reverse being the case when wind
velocity falls. All these factors operate to raise the mortality of the urban
population to a much greater degree
than in the rural districts.
It is estimated that the heat wave
which persisted over the United
States the latter half of June and the
first days of July, 1931, took a toil
of 1014 lives.0
A severe heat wave with temperature over 100° F at various stations
in the middle west struck the United
States June 6, 7, and 8, 1933. It occurred during the period when there
was a persistent high pressure over
the Gulf of Mexico, with an area of
low barometric pressure originating
8 See

E. R. Stitt, loc. ext. and E. E. Smith.
August, 1931, p. 141.
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FIGURE I .

Deaths from Heat in Boston during Heat-Waves Showing Relation to
Temperature, Humidity, and Wind Velocity
(From Shattuck and Hilferty,

1933)
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in Arizona, forming- a trough of low
pressure during the succeeding days
and reaching through the middle west
via Lake Superior into upper Canada.
This was accompanied by temperatures of 100° F and over at various
stations in Kansas, Missouri, Iowa,
on June 6th; on June 7th at Chicago,
111., Evansville, Ind., Knoxville, Tenn.,
and on the 8th at Detroit, Mich., Chattanooga and Knoxville, Tenn., and
Macon, Ga., Lynchburg, Virginia.
As the area of low pressure advanced and passed off to the northeast the drift of heated air from the
high area ever the Gulf ceased to a
large extent, being succeeded by more
normal temperatures as the heat wave
swept eastward.
The record at the end of the 5th
day of severe heat showed the following list of dead:
Illinois 16 (Chicago 12)
Iowa 11
Wisconsin 16
Nebraska, Kan., and Mo. 8
Western New York 5.
Indiana 8
Michigan 4
Ohio 4
Penn. 4.
Business men fell dead in the streets;
farmers died of heat in their fields;

suburbanites succumbed while mowing lawns, and the toll of lives at
bathing beaches was heavy, due to
drowning. About half the deaths is
said to have been caused by heat prostration or by heart disease brought
on by the heat. No doubt the toll of
lives was actually greater because
many who had been ill were unable to
stand the heat and died. In Boston
the temperature reached 92° F. At
Junction City, Kansas, the temperature reached a maximum of over 100°
F for fourteen consecutive days, the
highest record being 115° F according
to reports from the University of
Kansas.
During this heat wave 26 died of
heat in one week in New England,
the temperature reaching 95° F in
Boston on July 1st. The humidity
during this period was excessive.10
10The effect of heat on the human organism
is well presented in "Climate and Acclimatization" by Sir Aldo Castallani, M. D.t F. R.
C. P., John Bale, Sons and Danielsson, London, 1931, pp. 30-84.
(New edition being
pub'd soon, to be reviewed in the BULLETIN.—
Ed.) ; see also: article by C. J. Root in the
next BULLETIN ; Soyers and Davenport, Rev.
of Lit. on the Physiol.
Effects of Abnormal Temperatures and Humidities, Repr. No.
1150. from Public Health Repts., v. 42, No. 8,
pp. 933-996, 1927, U. S. Pub. Health Serv.;
Deaths from Heat and Sunstroke in U. S.,
Statist. Bull. Metropol. Life Inc. Co., v. 17,
No. 7, July 1936.

The Hale Double Solar-Cycle Rainfall in Western

Canada.

DR. STANISLAUS HANZLIK
Charles University, Prague, Checkoslovakia
higher strata of the atmosphere (above 90km.)
In the Journal of the Royal Asare correlated with the electric state of the
tronomical Society of Canada, July- atmosphere.
"3. Precipitation,
temperature and cloudiAug., 1936, is published a paper by
ness at stations along the southern border of
Mr. Andrew Thomson on "Sunspots Canada and thunderstorms at Toronto may
be affected by variations in sunspots, but
and weather forecasting in Canada'*1
records extending from 30 to 80 years at
these stations are not sufficiently long to
*Mr. Thomson gave the following summary
show it. Temperatures over the prairies are
of his results in his paper:
possibly slightly lower during the years of
"1. Variations in the period and amplitude of
sunspot maximum, but yearly values in any
sunspot fluctuations are so great that the numcycle show a random scatter about the mean.
bers of sunspot present a year or so in ad"4. The temperature and rainfall departure at
vance cannot be accurately forecast.
Hence
any station for a particular year of the sunseasonal weather forecasts based on sunspot
spot cycle varies so irregularly from the mean
numbers are unreliable.
from one cycle to another that it is without
"2. Observations do not confirm the recently
value to attempt to use the sunspot variation
proposed theory that variations in the ionizacurve for forecasting weather at stations in
tion of the Kennelly-Heaviside layer and
Canada."—Ed.
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