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The Mount Washington Observatory, founded in the fall of 1932, to
a great extent upon the encouragement and support of the New Hampshire Academy of Science, continues
well into its third winter of meteorological and ultra-high frequency
radio research. It was equipped with
instruments and its meteorological
program was laid out by the Blue
Hill Observatory of Harvard University. The U. S. Weather Bureau
supplied certain pilot balloon equipment and the Eppley Laboratories
solar radiation apparatus.
Personnel. Dr. Charles F. Brooks,
Director of the Blue Hill Observatory
of Harvard University, is director of
the Mount Washington Observatory,
while Joseph B. Dodge, founder, remains the managing director, keeping
in twice daily touch with the summit
of the mountain by radiophone from
his home in Pinkham Notch. During
the winter absence of Salvatore
Pagliuca, Observer in Charge, who is
pursuing
further
meteorological
studies at the Massachusetts Institute
of Technology, Alexander A. McKenzie, Radio Operator, is acting as
senior member of the staff. Despite
his infrequent visits, Mr. Pagliuca is
ever alive to Observatory problems
and possibilities. The other members
of the'group are Wendell Lees and
Bayard A. Allis, both of whom have
had some previous observational experience as well as, what is even
more important, experience in living
among the mountains.
Support. As in the past, the Observatory has not lacked for a large
number of friends and supporters.
Small cash contributions, outright
gifts of food and equipment and
preferential prices have made con-

tinuance easier. This year, a half of
the Observatory expense is being
borne by the Rockefeller Foundation,
while the rest comes from the Geophysical Research Fund of Blue Kill
Observatory and a private contributor, the whole being administered
jointly by the Blue Hill Observatory
and Joseph B. Dodge. Mr. Henry S.
Shaw of Exeter and Dr. Brooks have
been chiefly responsible for the continuance of the work, in contributions and in securing funds.
Meteorological Routine and Special
Work. Besides the routine collection
of meteorological data, special studies
are being made in co-operation with
scientists of the Massachusetts Institute of Technology and the Curtiss
Airplane and Motor Co., Inc., concerning the deposition of ice upon
aircraft.
The Mount Washington
station, so frequently in clouds,
would seem the ideal location for
such a study.
Solar radiation upon a horizontal
surface is measured daily by means
of an Eppley pyrheliometer with an
Engelhard automatic recorder. On
the infrequent calm, clear days, direct measurements of solar radiation
are accomplished, at several different
hours, with a thermopile also furnished by the Eppley Laboratories.
Precipitation collection is made at
four different points on the summit,
the gages being especially shielded
so as to cut out, to a very great
extent, the error which would otherwise be caused by the strong winds.
Two of the gages are tilted slightly
so that they stand perpendicular to
the slope.
The electrically heated anemometer
of special design for measuring wind
velocity during the rime-forming fogs
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so frequent on Mount Washington
was taken last summer to the national Bureau of Standards for exhaustive standardization tests. As a
result the super-hurricane velocity of
231 mph measured April 12, 1934, has
been definitely confirmed to within
a few miles per hour. Articles have
been published in several scientific
journals, notably in the Monthly
Weather Review/ concerning the instrument and the measurement of
high wind velocities. This has stirred
up such widespread interest throughout the world that the Mann Instrument Co. which, jointly with the Blue
Hill and Mt. Washington observatories, designed the anemometer and
then built it, has received inquiries
from Spain and China as to the possibility of obtaining duplicate instruments. The Chinese weather service
has recently ordered one of these
heated anemometers for its station
on Mt. Tai-Shan, 1545 m, where iceforming conditions are much like
those on Mt. Washington.
Morning observations (7:30-7:40
a.m.) are transmitted to Blue Hill
by radio, whence they are passed on
to the Boston Office of the U. S.
Weather Bureau. Naval radio then
sends the report to Washington, from
which point it is broadcast from
NAA.
During a part of last summer,
Messrs. Sterling P. Fergusson and
Irving I. Schell of Blue Hill Observatory carried out an aerological program, Mr. Fergusson flying a kite
equipped with a meteorograph from
the summit and Mr. Schell operating
a comparison station at the Twin
Mountain airport. An airplane meteorograph loaned by M. I. T. was
sent up as often as possible from
a By S. Pagliuca, D. W. Mann, and C. F.
Marvin, June, 1934, pp. 186-195. Cf. also,
BULLETIN, June-July, 1934, p p . 172rl74.

the Twin Mountain station. Pilot
balloon ascensions were also made
from that point.
Value of Observations.2 With the
introduction of the Polar-Front or
"Air Mass" method of synoptic analysis, weather forecasting takes on a
ithree dimensional aspect.
Aerological observations become essential,
these being obtained chiefly by means
of sounding balloons or airpJane
flights. Obviously the former method
is at present adapted only for work
of a research nature because of the
delay in obtaining a record, while the
latter has its limitations, equally
obvious, chief among them being that
when stormy weather is prevalent
and observations are most necessary,
the plane is unable to make an ascension. Although mountain observatories cannot hope to provide as complete data for many levels as either
of the former types of soundings,
they can, when the relationship between meteorological conditions upon
the mountain and a corresponding
elevation in the free air is established, furnish valuable continuous
observations at a relatively small cost.
At the Blue Hill Observatory an
effort is being made to establish the
relationship between Mount Washington and free air conditions, using
observations from the summit, data
obtained by Mr. Fergusson in kite
flights above the mountain, and meteorograph records from airplanes
flying in the vicinity and over Bostcn.
Radio Work. Almost accidentally
the Observatory from its inception
embarked upon a program of ultrahigh frequency research. Frequencies in the region of 60 megacycles
were employed to operate a lowpower radio home circuit with Pinkham Notch. This has been in re2Cf.
"For mountain observatories,"
LETIN, Apr., 1934, pp. 93-94.

BUL-
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liable operation since November,
1932. It was hoped that such highfrequency signals might be exchanged with Mr. Shaw who would
operate portably upon Stratham Hill,
in sight of Mount Washington. Fortunately, it was found possible to
communicate
directly
with
Mr.
Shaw's home in Exeter, 91 miles distant and off the optical path at one
time thought necessary for reception
of signals of such high frequency.
Later, communication was established
with the station operated by Mr.
Greenleaf W. Pickard, in charge of
this radio research, at Seabrook
Beach, N. H., 98 miles away. Finally
Blue Hill, distant 142.5 miles, was
contacted. To date, this circuit remains the longest high-frequency circuit ever consistently operated anywhere. Aside from equipment failures, there have been but few occasions when the Blue Hill signal has
been unintelligible at Mount Washington, although, because of low power (never more than a few watts) at
the mountain, the return signal has
not been so consistent. Often, also
it is obscured at Blue Hill by interference from local receivers or amateurs adjusting transmitters.
Early in January of this year, tests
were begun on frequencies of about
115 megacycles.
Despite lower
powered transmitters than those used
at 60 mc., satisfactory voice communication has been carried on daily
with Exeter. Signals between the
mountain and Seabrook or Blue Hill
are not as yet so satisfactory and exhibit rather marked fading.
Because of the great variability in
signals on these long indirect paths,
it was thought advisable to make frequent measurements of a tone signal
from Blue Hill set off automatically
each hour by a Telechron clock

equipped with contacts for controlling
the transmitter. A photographic recorder is about to be substituted for
the arduous task of visual observation and should give a complete 24
hour record of signal variations.
What causes these changes in signal strength is not yet definitely
known although it is suspected that
they are owing to changes in atmospheric refraction, diffraction around
objects in the path and reflection
from the ground.
According to
theory, the Kennelly-Heaviside Layer
plays no part in the propagation of
the ultra-high frequencies, yet it is
reasonable to assume that some other
layer, perhaps of
meteorological
origin, plays a role similar to that of
the Heaviside layer in "reflection"
of the lower frequencies. Besides
diurnal variations of signal level,
changes of considerable magnitude
take place upon the passage of
"fronts", sometimes raising the level
of signals and at other times lowering it. When a layer of warm air,
for instance, is known to be above
a colder surface layer, the signals between Blue Hill and Mount Washington are generally good.
Because of the interdependence of
meteorological phenomena and ultrahigh frequency propagation it is to
the advantage of both fields of
science to co-operate to the fullest
extent. This is, in fact, being done
with the Cruft Laboratory of Harvard University as clearing house.
Co-operating in the group are: Mount
Washington Observatory, Blue Hill
Observatory, Shepard Broadcasting
Service, Inc., American Radio Relay
League, Cruft Laboratory and various radio amateurs.
Below is a short table of mean
temperature for the months of the
present observatory's occupancy.
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1932
°F
January
February
March
April
May
June
July
August
September
October
November
December

13.9

1933 1934
°F
°F
12.6
6.6
7.0 —5.3
9.2 11.1
25.4 24.2
37.0 37.2
46.1 45.2
49.6 49.0
49.8 43.1
42.2 46.3
29.7 27.1
12.3 22.6
4.9
2.6

1935
1.6

Future. The future of the Mount
Washington Observatory, although

uncertain, seems very hopeful. Funds
are available to carry on the work
until the first of July. Inasmuch as
the Weather Bureau is definitely
committed to the introduction of the
air mass method of forecasting and
on that account again interested in
mountain observatories, it is expected
that the Bureau will play a more and
more active part in the operation of
the Observatory.
Owing to the
severe conditions and problems peculiar to Mount Washington, it is
hoped that the details of operation
may be supervised by Joseph B.
Dodge, who has so ably demonstrated
his ability in the past.

A N E A R L Y MORNING W E A T H E R PROFILE FROM CAPE
TO CENTRAL MASSACHUSETTS
B y CHARLES F . BROOKS

On the clear morning of October
15, 1931, at the conclusion of a
period of fine weather and with an
increasing southwesterly wind, very
marked local differences in temperature were found on Cape Cod and in
other parts of southeastern Massachusetts.
On the Cape generally the southwesterly wind from the sea maintained moderate temperatures and
high humidity.
Farther inland in
southeastern Massachusetts, however,
extensive swampy and other low
areas favored the accumulation of a
considerable sheet of cold air over
which the warm wind rode. At Barnstable the temperature one-half hour
before sunrise was 49 °F.
Along
the highway running westward from
Barnstable not far from the north
coast of the Cape the temperature
varied up and down four or five
degrees from this value, the higher
temperatures being observed near the
water and on hills, and the lower
ones in the flat lands which were not
exposed to the wind.
Light fog was visible in the enclosed upper portion of a tidal inlet

COD

at Barnstable and also here and there
in flat depressions. While the fog
did not interfere with automobile
travel, the frequent condensation of
vapor on the wind-shield made driving difficult whenever the auto passed
from the cooler lowlands to the
warmer hills. A rise of only 10 or
20 feet was enough to bring a change
of some 10 degrees in temperature
and the immediate accumulation of
a dense layer of droplets on both
sides of the wind-shield.
The warmest and dampest air "was
observed along the Cape Cod Canal
through which both wind and water
were moving at a moderate speed
from the southwest. Here the temperature was 52°.
There was a
rather rapid decrease, however, away
from the Canal, and air at least five
degrees colder was observed near the
base of the slope of a wooded hill
about 100 feet high. The sea temperature in the Canal was 55°. There
was no fog whatever in the Canal or
its immediate vicinity.
A few miles northwest of Buzzard's
Bay very much colder air was found.
The cranberry bogs and other low-
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