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Milestones in Airborne Astronomy:
From the 1920’s to the Present

ABSTRACT

The use of airplanes for astronomical observations began in
the 1920’s. From then until the early 1960’s, almost all of the
observations made from aircraft were for the purpose of
viewing solar eclipses. Due to advances in technology and
increasing interest in infrared astronomy, the use of airplanes
for astronomy expanded during the 1960’s to include
planetary observations and a wide range of other studies. This
paper describes some of the major milestones of airborne
astronomy, from the1920’s to the present.

INTRODUCTION

The history of airborne astronomy goes back to the early days
of aviation itself, with the first airborne observations made
from biplanes during the 1920's and 1930's. Until the 1960’s,
airborne astronomy was predominantly undertaken for the
purpose of observing solar eclipses. The aircraft's mobility
allowed cloud-free observing most of the time, placement of
the instrumentation at the exact geographic location desired,
and increased the time spent in totality, as the aircraft could
stay within the shadow much longer than a ground-based
observer. A turning point was reached during the mid-1960's
when the invention of new infrared sensors caused infrared
astronomy to flourish. Also, the importance of ascending to
high altitudes into regions of cold, dry atmosphere was
realized. These events, coupled with the increasing
availability of jet aircraft during the 1950's and more
sophisticated telescope technologies, led to the rapid extension
of airborne astronomy into areas other than eclipse studies,
and was the beginning of airborne astronomy as we know it
today.

Countless astronomy flights have been carried out more or less
continuously from the 1920's, for research and enjoyment, by
scientists and non-scientists alike. The April 1979 issue of
Life magazine‘, for example, states that there were at least
1,000 planes in the air for the eclipse of February 26, 1979.
This paper describes some of the important milestones in
airborne astronomy - a detailed history of airborne astronomy
is beyond its scope.
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THE ECLIPSE OF SEPTEMBER 10, 1923: ASTRONOMY
FROM BIPLANES

One of the first airborne astronomy attempts was undertaken
by the US Navy, for the solar eclipse of September 10,
1923.2 This was an extensive effort involving sixteen Navy
planes, including an FS-L “flying boat” biplane. Although
records of all the aircraft involved are not available, the fleet
most likely also included one or more DeHaviland DH-4B
biplanes. The primary objective of the expedition was to
determine the centerline of the eclipse from the air. On the
moming of September 10, the aircraft took off and were
positioned along the expected path of totality, at altitudes
ranging from 5,500 - 16,500 feet. Some useful visual
observations were made by the flyers, and thirty photographs
were exposed, but none of the photographs successfully
recorded the eclipse. Although the expedition could be
considered a failure in some ways, it was successful in
attracting the attention of the press and the general public, and
in generating popular support for airborne science.
Newspaper accounts credited the Navy with coming to the
rescue of astronomers!

It is notable that one of the pilots involved in the 1923 eclipse
endeavor was Captain Albert W. Stevens of the Army Air
Corps, an accomplished aerial photographer who is considered
by some to be the father of airborne astronomy. This was his
first airborne solar eclipse flight. He went on to participate in
the Honey Lake and National Geographic Society airborne
eclipse expeditions described below, as well as many other
missions from aircraft and balloons. In the 1920's Captain
Stevens set altitude records from airplanes, recording the
temperatures at the boundary of the stratosphere during those
flights, and during the 1930's was one of the "aeronauts" to
ascend in balloons during the "race to the stratosphere” .3

1930: THE HONEY LAKE EXPEDITION

For the eclipse of April 28, 1930, the Naval Observatory
organized an expedition to Honey Lake, California.?!This
eclipse had a particularly short period of totality - only 1.5
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seconds - and a narrow ground shadow. Because of these
constraints, not many astronomers made plans to observe the
event. However, it offered a good opportunity to observe the
exact centerline of the eclipse, needed to make corrections to
the lunar almanac, and was tailor-made to exploit the
advantages of observing from aircraft.

Two naval aircraft, a Sikorsky PS-3, and a Vought O2U-1,
were secured for the expedition. The Sikorsky was used to
transport people and equipment to Honey Lake. The Vought
02U-1 was equipped with an Akeley motion picture camera
for recording the eclipse shadow on film.

Photograph from the archives of Dr. Eric R. Craine

Figure 1. The O2U-1 flying over Honey Lake.

The expedition was a success. The ground observers, through
breaks in the clouds, recorded film that showed that the
ground station was within the shadow. The film obtained
from the Vought O2U-1 recorded the approach of the shadow
and was used to verify the correctness of the predicted path.
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Figure 2: Chief photographer (left) and pilot on the O2U-1
aircraft used during the Honey Lake eclipse mission. Akeley
motion picture camera is in the background.

1932: THE NATIONAL GEOGRAPHIC SOCIETY / ARMY
AIR CORPS - ECLIPSE PHOTOGRAPHY FROM THE AIR

Building on the experience of the 1923 eclipse and the Honey
Lake expedition, Albert Stevens undertook his third airborne
eclipse expedition in 1932.4 This expedition was a joint effort
of the Army Air Corps and the National Geographic Society.
The National Geographic Society had a ground party in place
to study the eclipse, and was interested in recording the
position of the shadow as it moved across the earth, which was
best done from high altitude.

The path of totality for this eclipse was over Maine, New
Hampshire and Canada. Captain Stevens took off from North
Conway, New Hampshire on eclipse day, with three cameras
on board: a long focal-length camera for photographing the
corona, and a medium focal-length camera and a short focal-
length camera for photographing the shadow. In addition, an
electroscope was onboard for the measurement of cosmic rays.

The eclipse photography was carried out at an altitude of
27,000 ft. In those days, flying at such a high altitude was a
challenge in itself. Captain Stevens was in the back of the
airplane manipulating the cameras, and communicated with
the pilot by short shrieks, or "yips". Two yips meant turn
right. More double yips meant keep turning right, one yip
meant turn left, and so forth. The plane was open cockpit, and
keeping warm was a major problem. The aviators bundled up,
head-to-toe, in layers of wool, down, and leather clothing, but
still reported problems with the cold, particularly frozen
fingers and toes. The crew used oxygen, but Captain Stevens
reported that nevertheless, it was easy to become disoriented
in flight, and to help remind himself of crucial procedures,
wrote instructions in large letters on tape attached to the
apparatus.

Captain Stevens, by quick sequential manipulation of the three
cameras onboard, captured a series of excellent photos of the
moon's shadow as it approached, and during totality obtained a
photograph of the solar corona using an infrared filter. These
photos were published in National Geographic Magazine's
November 1932 issue.

The National Geographic article, written by Captain Stevens,
describes in detail the difficulties encountered during this
flight, including a tangling of his oxygen hose with the
camera, a loss of engine power caused by the snagging of the
pilot's glove on the throttle and ensuing dive to recover
control, and the numbing of his hands as they struggled to
operate the cameras in the bitter cold.

1945: ROYAL CANADIAN AIR FORCE "OPERATION
ECLIPSE"

For the eclipse of July 9, 1945, the Royal Canadian Air Force
(RCAF) carried out observations from four aircraft: a Spitfire,
a Mitchell, and two Ansons.’ This effort was part of a series
of ionospheric observations sponsored by the Canadian Radio
Wave Propagation Committee. Although the focus of this
expedition was not strictly on astronomy, it's included in this
paper because it is a good illustration of the technology that
was in use during the 1940's, which had improved very much
since the 1932 eclipse observations described above.






