line releases a large volume of snow
water over a limited area, but it will
not be particularly menacing if it occurs only at rather low or intermediate altitudes, provided the storm
period is not unduly prolonged.
10. If, on the other hand, the belt
of receding snow extends to comparatively high levels, the area of effective run-olf is proportionately increased, due largely to the absence of
the snow mantle with its dampening
effect on surface flow.
11. It is apparent then that the
higher the snow line at the beginning
of heavy, general rains, the greater
the possibility of the occurrence of

floods from rapid run-off. Moreover,
several factors have an important
bearing on the situation, such as the
intensity and duration of warm front
rains and the depth and density of
the snow layer.
12. While it is true that water
from melting snow is an important
contribution to run-off, its ultimate
effect on the flood situation depends
upon the rapidity of the snow melting, the soil conductivity, and the
width and elevation of the zone over
which the snow line recedes during
the course of a general rain storm.
The magnitude and effectiveness of
the run-off area are thus determined.

A Motor-Ventilated Psychrometer for Station Use
W . E . K N O W L E S MIDDLETON
Meteorological Office, Toronto, Canada
PROBLEM of obtaining accurate readings of the wet- and
dry-bulb psychrometer under all
conditions of weather resolves itself
into three parts: keeping the muslin
clean, ensuring an adequate supply of
water or a thin coating of ice, and
providing ventilation adequate in
amount for the particular tables in
use. The tables generally employed
nowadays assume an air speed past
the wet bulb of not less than 4 metres
per second, or about 9 miles per hour.
If these tables are used in connection
with an unventilated psychrometer in
calm weather, very considerable errors may result.
The simplest and most obvious solution of the problem of ventilating
the psychrometer is by the use of the
so-called sling psychrometer or by
means of a hand fan. At aviation
weather stations, however, observations are so frequent, and the duties
of the staff so many and various,
that there is a well-marked tendency
to make the time of ventilating the
psychrometer shorter than is really
necessary. An electrically operated
HE

T

fan has many advantages under such
conditions.

FIGURE

1

The ventilated psychrometer shown
in the figures was developed by the
Meteorological Division (of the Canadian Dept. of Transport) in co-operation with a Toronto engineering firm.
It consists essentially of a centrifugal exhaust fan with a special inlet duct, mounted directly on the end
of a standard split-phase induction
motor of the capacitor type. This
type of motor was chosen because
it has no brushes and cannot interfere with radio reception, besides having excellent starting characteristics

Unauthenticated | Downloaded 01/09/23 01:37 AM UTC

and long life. It is totally enclosed
and has moisture-proofed windings.
It is rated at 1/20 h.p., the smallest
stock size of this type of motor, and
probably operates at a small fraction
of full load. Experiments with small
battery motors showed that while
their power is sufficient for the purpose, they have not the necessary
durability for use in a Stevenson
screen.
In order that the fan might be
mounted on the motor as compactly
as possible, the co-operating firm designed an iron casting which replaces
one of the end castings of the motor.
This casting, besides carrying one of
the motor bearings, forms the back
plate of the fan casing and has a foot
on which the whole instrument stands.
This foot is drilled with four holes
for holding-down screws. The impeller and the remainder of the fan
casing are aluminum castings, finished by amodizing and thus very resistant to atmospheric corrosion under almost all conditions. The duct is
cast integral with the front half of
the casing.

The details of the duct are shown
in the drawing, together with the
arrangements for holding two thermometers of the glass-sheathed type
which is standard in this Division.
The thermometer supports and the
clamp which fastens them are of 18-8
corrosion resisting steel.
At a motor speed of 1425 r.p.m.,
the air speed in the duct is about 2100
feet per minute, or 24 miles per hour.
This furnishes ample ventilation without causing a serious rise in the temperature of the thermometers.* The
actual rise in the temperature of the
dry bulb, due to the removal of energy from the air stream, was found
to be less than 0.1 °F. at a temperature of 75°F.
As far as the motor is concerned,
the unit could be run continuously for
years without deterioration. It is
preferable, however, to connect it
through a switch placed in the office,
so that the motor may be started
shortly before an observation is to
*See the discussions of the heating error
of thermometers at high wind speeds, in the
Met, Mag. ( L o n d o n ) , Vol. 73, 1938, pp. 142,
211, 298, and Vol. 74, 1939, p. 210.—Ed.

FIGURE 2
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be taken, and switched off when the
observer returns to the building after
the observation is completed. After
the motor has been running for some
time, a gradient of temperature is
set up through the fan casing and
along the duct. Tests have shown
that this begins to be appreciable
after about 15 minuftes running,
reaching a steady state after about
two hours. A number of readings of
two dry-bulb thermometers, installed
in the manner of the wet and dry
bulbs and interchanged between readings, showed that the one nearer the
fan reads 0.15 °F. higher after two
hours running, while no difference
could be detected when the motor
had been in operation only fifteen
minutes. If for some special purpose
it were desirable to run the unit continuously, either a longer duct could
be provided, or a sheet of insulating
material could be interposed between
Time (minutes)
1
Temp, rise
(°F.) 0.2

5
0.7

10
1.3

The unit is quiet and so free from
vibration that it does not disturb the
readings of a hygrograph and thermograph placed beside it on the floor
boards of the Stevenson screen. Pro-

the two parts of the fan casing, preventing the heat from the motor being transmitted to the duct.
The exit aperture of the fan casing
is at the bottom, only about a quarter
of an inch higher than the bottom of
the foot. The emerging stream of air
is directed downwards. A rectangular hole somewhat larger than the
exit aperture should therefore be cut
in the floor board of the Stevenson
screen, to ensure that the air leaves
the screen and is not recirculated.
While the air is heated very little by
the work done on it by the fan, it is
appreciably warmed by the heat from
the motor after the first few minutes
of operation. The following table
shows the rise in temperature of the
air in passing through the fan (measured with thermocouples) as a function of the time after starting the
motor, which was initially at the same
temperature as the air (75°F.) :—
15
1.8

20
2.2

30
2.8

45
3.8

60
4.6

80
5.3

100
5.5

duced in reasonable quantity its cost
is low enough to make it possible to
install it at all synoptic stations at
which alternating current is available.—Nov. 20, 1939.

Papers on Fruit-Frost Studies in Florida
by the U. S. Weather Bureau *
Temperature

Survey W o r k

in

Florida

MILTON L . BLANC
Observer, U. S. Weather Bureau, Lakeland, Fla.

A detailed survey of minimum temperatures in agricultural areas is an
essential basis for accurate minimum
temperature forecasts in those areas.
Since little such information was
available in 1934 when plans were being laid for the Federal-State Horticultural Protection Service in Florida,
such a survey was made an integral
part of those plans.
•Read at the Atlanta Meeting, April 1939 ;
abstracts revised Dec. 1939.

During the 1938-39 season, the
fourth year of the service, records
were obtained from 355 stations of
which 81 were forecast stations, that
is, stations for which daily minimum
temperatures were forecast. All stations are carefully located to represent the colder 30% of the acreage in
the vicinity and particular attention
is paid to the location of the forecast
stations so that they may be in key
points little affected by any tempera-
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