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THE CHICORA METEORITE
By F. W. PRESTON

Ox June 24, 1938, at 6 p. m., eastern standard time, the weather
over western Penusylvania from the West Virginia border (7)* north
to Oil City (2) was fair. Over the central area, the southern part of
Butler County, the sky was blue and cloudless (3); north and west
were cumulus clouds (4), which in the west approximated thunder-
heads (5, 6) and in the north, a few miles from Butler City, the ceiling
was low and apparently somewhat solidly overcast (7). At Pittsburgh, 2
hours earlier, the sounding balloons from the county airport had been
lost to sight a little above 4,000 feet (above sea level) by reason of
cioud (8). The winds were light, both at ground level and aloft (8).

The crows had already assembled for their nightly roost in the
hemlock woods of the overcast area a few miles north of Kaylor, Pa. (9),
but the chickens necar Chicora were still seratching in the fields (10),
and the geese near Cooperstown were still swimming on a pond (17).

The sun was fairly well up in the sky (12), but it was past business
hours: In Butler it was 6 p. m.; in Pittsburgh and the valley towns
nearby it was 7 p. m. by daylight saving time. Pcople were gardening,
golfing, swimming, playing baseball or tenuis, or sitting on their
porches listening to the news broadcast over the radio, and some were
just sitting. A few seconds before 6 p. m., as the broadcast was
changing (5, 6, 13), a brilliant fircball flashed across the sky from

1 The italic numbers in parentheses refer to the list of observers on pp. 401-402,
202784 —41—1 387
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southwest to northeast; and a few seconds past the hour Butler City and
the northern part of Pittsburgh were rocked by a terrific explosion, like
a long-drawn thunder roll.

The flash was seen sidelong by some who did not actually witness
the meteor; they took it for a lightning flash, though a queer one,
and glanced at the western thunderheads. Then the roll came in:
the ground seemed to shake as one sat upon it in the garden (14);
windows on the east side of the building rattled as if they would
never stop (15); at Pittsburgh windows were reported broken (16),
though the writer has not verified this. It was realized that this was
not thunder. Some thought the boilersin their cellars had exploded;
others concluded that a dynamite truck had blown up, as happened a
few years earlier just outside the town; then since neither the one nor
the other could account for such a massive sound, the rumor spread
that the powder magazine at West Winfield had exploded. The
rumor was shortly killed by the testimony of cyewitnesses that a
great meteor had shot across the sky, in brilliance rivaling the sun
(17), which was still high enough in the heavens, and leaving behind
it a trail of smoke far whiter than the cumulus clouds beyond it in
the north (4).

The sound of the explosion caused some to believe that the meteor
broke into two pieces over Bakerstown (18), and there were reports
that a part was actually seen to break off and go in another direction;
but the most trustworthy evidence is that there was only one smoke
trail, and the “explosion” is naturally accounted for by the sudden
expansion of the air in the hot trail and not by a shrapnel-like explosion
of rending rock.

Toward the end of its trajectory the meteor passed into the over-
cast area and was observed as a great swirling in the clouds (7) or as
something ripping the clouds to pieces (19). The country is here
sparsely populated, rough, and forested, with deep rocky ravines.
Just to the west lies the oil-refining country of Petrolia, and people
supposed at first that the oil tanks were blowing up. The main
mass of the meteorite has not been located in spite of much searching.
The probable point of impact as determined from the trajectory
seems to agree well with the testimony of witnesses busy near the
spot, and with the absence of testimony from the river valley towns
just beyond, but in spite of much searching nothing has been found,
for the country is densely covered with forest and other vegetation;
and the hillsides are so steep that one must hang onto the trees in
places in order to keep upright. What has been found are two small
pieces (pl. 54) shed from the main body several miles ahead of the
theoretical impact point, and really “discovered” by the chickens.
These are the pieces reported upon in detail in the other sections of
this paper.
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The belt of country over which the meteor was observed is a long,
narrow one. The southernmost point reporting is Nineveh, Pa. (sce
map, pl. 55), and the northernmost is Titusville. From these points
the meteor was scen, but not heard. At Washington, Pa., the meteor
was observed by several people but was not heard, although a power-
ful smell of sulphur was reported 15 or 20 minutes after the apparition.

Most of the observers were somewhat directly on the track of the
meteor, 1. e., under it to the south or beyond it at the north end, and
only a few were sufliciently to one side of it to provide good inter-
secting shots upon the trajectory. However, a couple of good obser-
vations were obtained from eastern Ohio, and there were some, a
little less accurate, from points east of the trajectory.

The time of day and year and the climatic conditions were favor-
able for the phenomenon to be observed by many witnesses. A con-
siderable number of them have been interviewed in order to get the
best possible estimate of the trajectory, in hope of locating more
picces of the meteor, and also to get the most accurate description
possible of the phenomenon, for it will surely be rare for a great
meteor to fall so obligingly in full view of thousands of witnesses
spread over so wide an expanse of fairly well populated country.

From their reports, the trajectory has been reconstructed (let us
hope without too great inaceuracy) as described later, and illustrated
(map, pl. 55). Some of the observers add interesting details.

The meteor passed like a flash, leaving behind it a very narrow
trail of smoke like a pencil mark on the blue sky (17); almost instantly
(the observer estimated 14 seconds) this expanded sideways until it
was about wide enough to block out the moon (the moon was not
visible then). Anotlier observer reports a spiraling (17) of the smoke.
Two independent observers report the smoke as drifting slightly to
the northwest. In these latitudes, the upper air currents are some-
what persistently from the northwest. The “winds-aloft’’ report from
the United States Weather Office in Pittsburgh fails to indicate any
such drift, and either observers are in error or some local disturbance
affected the smoke, or the Weather Bureau observations are incom-
plete. At noon and at 4 p. m. on June 24 the Bureau’s observations
were obstructed by cloud at 4,000 feet.

After the fircball passed Cooperstown, and before the sound arrived,
a large flock of geese, swimming on a pond, all left the water, climbed
onto the land, flapped their wings, and honked furiously (4, 11, 20).

At Chicora, a farmer (10) was sitting on his porch when there
came a sound like an approaching airplane, and a great gust of wind.
The chickens in a nearby paddock were wildly excited and objected
to something in their midst, but a search failed to disclose what it
was all about. Next day, hearing of the meteorite, the farmer searched
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again and discovered two pieces of it, the larger about half the size
of a man’s clenched fist, the smaller, half that size. They were
stony meteorites, the outer skin melted, resolidified, and slightly
cracked, and they were buried 2 or 3 inches in the grass roots. The
impression fitted the stone well, and the stone appeared to have fallen
vertically. The farmer reports no flash of light or roar of thunder,
but only a noise like an airplane and a great gust of wind. In a
neighboring field a cow was discovered to have its hide torn down-
ward as if struck a glancing blow by a falling stone, and it was neces-
sary to have a veterinarian tend to it.

Other observers in the neighborhood of Chicora and just north of
it heard no thunder roll, but some report hissing sounds. One ob-
server, however, an 8-year-old child (21), spoke of the meteor as “the
wheels of the thunder wagon.”

Twenty miles farther on, at Oil City, a group was playing tennis.
A foreigner yelled “Starfire!”” and several observers saw the fire
approaching, but falling short of them behind the housetops. The
compass observations of their reports place the object rather remark-
ably west of most of the other ‘“shots” and extraordinarily high in
the sky. At present neither of these facts can be accounted for (22).

At Reno, a few miles west of Oil City, a jeweler (23) observed the
fireball approach. It fell, he said, just across the Allegheny River in
a deeply wooded ravine. It left a trail of smoke, which slowly drifted
away. Nothing was heard, but the azimuth of the ‘“shot” traces a
line to Chicora. At Franklin also (24) the thing was observed in the
direction of Chicora. Still farther north, at Titusville, a business man
(25) in his office happened to notice it, and his observations place it
over northeastern Butler County.

In the west, on the East Palestine golf links across the Gliio border,
golfers (26, 27) saw the streak across the eastern sky. On the lower
Allegheny, around Oakmont and New Kensington, observers (28, 29,
30) saw it in the north. But so far practically no one has been found
who saw it against the western sky; east of the trajectory we get no
reports. This is unfortunate for the accurate locating of the trajec-
tory. The explanation probably is that the sun was low in the west
(18° above the horizon), and if the sky was clear in the west the meteor
would not be seen against the sun. And where the thunderheads,
black and threatening (5, 6), obstructed the western view, the cloud
of smoke would not be visible because the sun would not be shining
on it, while the flash would be taken for lightning in the west.

The smoke trail, of vaporized rock, lasted in a clear form for at
least half a minute. Yot observers differ greatly in their accounts of
it. One man (34) thought it was airplane skywriting and spent his
time looking for the airplane in front of the smoke. Another (32) did
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The two individuals of the Chicora fall. The larger weighs 242 grams, the smaller 61 grams.
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(See opposite page for explanation.)




Prate 55

Terrain covered by witnesses. Circles represent locations of some of the witnesses; thin black
lines represent their observations onto the trajectory; broken black lines represent estimates
of the top of the visible smoke trail. Thick black line represents estimated path of meteor
as seen in plan from top of visible trail to its end.  Broken continuation of line to northeast
represents reports of “swirling clouds,” “clouds torn apart,” “crows deserting roost,” etc., up
to the point where in the absence of atmosphere it is estimated that the meteor would have
hit and where parts of it may be.

Observations from the north are nearly all lofted into the air and are too high in elevation as
compared with those from the south, east, and west.

Scale: 1 inch==10 miles.
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not notice it till it was all there, and since it reached the ground in
the north, but not in the south, he concluded it was some sort of rocket
that started in the north and traveled southwest into the sky. One
witness (11) reports that the trail had a spiral track in it, and others
(7, 19) describe it as “twisting clouds” or a “swirling sireak in the
clouds.” One (§) reports that the track was confined to a narrow
strip near the zenith and did not go anywhere near the horizon, while
others (6, 18) in his immediate neighborhood traced it to the horizon.
However, the former is not alone, for from other points an airplane
pilot (34) reports the trail as stopping short of the northern horizon as
seen from the Butler Airport, while an observer near Chicora insists
that the trail broke up and did not descend to the ground. One
observer (31) insists that the trail crossed the sky completely but was
intermittent. Observers near Mars, Pa. (18), thought the meteor
broke up near them, but so did people in Pittsburgh. This variance
is probably due to the effect of the roar of the “explosion,” which they
were psychologically unable to dissociate from the notion that the
thing must have blown to fragments. The roar comes from the
sudden expansion of the very much heated air and boiling stone, not
from an explosion of solid matter.

The meteor, as shown by its track, had passed around the sun and
was now receding from it, when it overtook the earth. The difference
in the two planetary velocities was presumably a few miles a second,
from astronomical considerations. This is roughly 10 times the
velocity of sound in air. The meteor was not spherical, but flat or
irregular, and rotating rapidly, if we can judge by the spiraling of the
trail.

The resistance of the air slowed it down and raised its surface
temperature to brilliant incandescence “like the sun.” The limit is
set by the melting and boiling of the stone, which would probably be
in the neighborhood of 2,000° C. This likewise sets a limit to the
temperature attained by the surrounding air.

The pitch of the sound near Butler was a deep roar like thunder;
at Chicora, a sound like an airplane; at Kaylor, a hiss. A proper
interpretation of the sound might yield interesting results. (See
section by Randolph.)

The meteor passed completely unobserved at the Pittsburgh County
Airport. It was, however, observed at the Butler (Alameda) Airport
by several persons. The Pittsburgli-Butler Airport was not checked.
A pilot (34) in a small open plane was flying over Butler when the
meteor went by, but hie had his back toward it and saw nothing till
he landed, when the smoke was still visible in the sky. This was
probably a minute or two later, at the earliest. Such a result is to
be expected, with the calm air conditions reported at lower levels.
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The pilot of a Pittsburgh-Buffalo plane, which should have taken
off at 6 p. m. sharp from Pittsburgh, reported no observations of the
meteor, though if visible at all it should have been conspicuous from
the copilot’s seat, particularly if the trail endured for a couple of
minutes.

Pittsburgh proper, however, turned in several reports of the meteor,
though the Pittsburgh Airport, 6 or 8 miles to the south, missed it
completely. These Pittsburgh reports, some of which are excellent,
did not reach me till Feburary 1, 1939, half a year after the event.
They had been sent to Canada or to Philadelphia and were finally
forwarded to me by Dr. Charles P. Olivier, of the Flower Astronomical
Observatory and director of the American Meteor Society.
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Figure 19.—Sketch of clouds and explosion as noted from ‘“‘north side”” Pittsburgh,

An observer (36) on the ‘““north side’ of the city (i. e., north of the
Allegheny River) reports on June 26: “Myself and young son wit-
nessed this phenomena. We usually watch for an airplane that flies
over each night shortly after 7 o’clock (D. S. T.). Scanning the skies
we saw this flash, then a puff of smoke, thin-pointed skyward, much
thicker in the center with a jagged-edge appearance, and smooth
thin-pointed earthward; called wife from house who witnessed and
verified belief in smoke thcory instead of cloud. About 1 or 1%
minutes later heard explosion much louder and higher than fireworks
bomb, and watched smoke assume appearance of a cloud drifting
slowly southward and disintegrating over a vast space; smoke was a
vivid white.””  Figure 19 is a copy of his sketch. The time interval
(1-1% minutes) is probably somewhat underestimated. The sketch
shows the smoke moving eastward, but reports it moving southward.
It also mentions clouds.

From Oakmont, which is about 10 miles from downtown Pittsburgh
in a direction somewhat north of east, the wife of a science teacher
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reporis a time delay of 1 minute. The explosion shook houses, and
people ran into the street to see where the explosion was. The time
is reported as 7:30 p. m. (E. S. T\ no doubt, but in any case half an
hour in error).

Leo J. Scanlon, secretary of the Valley View Observatory, Pitts-
burgh, obtained information from John Dengler, of north side Pitts-
burgh: “Time of passage (about) 7:10 p. m., D. S. T., June 24, 1938.
Dircetion: Headed 30° cast of north (from compass bearing by Scan-
lon). Altitude about 40° when first seen, extremely brilliant head
(about as bright as 200-watt lamp at 50 feet), leaving a bright train
of white smoke, which persisted for at least a minute and a half.
(Others reported it as being visible for about 20 minutes.) Noise:
Sharp and loud report, followed by a rumble, which began at about
the same pitch as the explosion, gradually growing fainter. Noise
heard about 2 to 2% minutes after passage of fireball, which was moving
at a speed of about 45° of arc in 3 seconds (estimated by Leo .
Scanlon from rehearsal of observer).” The time interval appears to
be getting reasonably close.

An observer at the North Park, some distance out of Pittsburgh,
reports the smoke trail as vertical and in the northeast. This scems
correct, for according to our evidence the meteor passed almost over
the Park before reaching the atmosphere, and was headed more or less
northeast.

Prof. Charles Williamson and W. H. Bessey, of the physics depart-
ment of Carnegie Institute of Technology, observed the phenomenon
from the parking lot northwest of the enginecring hall on the campus.
Writing to Dr. Jordan, of Allegheny Observatory, on June 27, William-
son says: “At 6:58, . D. S. T., the trail was seen by W. H. Bessey of
this department and myself, from the parking lot northwest of our
engineering hall.  We can fix the time with some precision because 1
looked at my wateh and checked it by an electric clock 3 minutes
later. Mr. Bessey, who witnessed the flash, says it was of astonish-
ing brilliance. It appeared in an unclouded part of the sky.

“Today, I took the bearings of some structures belonging to the
United States Bureau of Mines above which the trail appeared. Its
direction was approximately N. 30° B, The trail was almost cxactly
vertical as seen in projection; it extended from about 40° to about 25°
above the horizon, widening from the top to, say, 30° above the hori-
zon, and tapering below. This surprised me and made me infer
wrongly that it might be a tracer bullet from some airplane. Atits
widest point the trail had a breadth of perhaps 30 scconds of arc.
It persisted for upwards of 30 seconds and showed no noticeable drift.

“We heard the burst at approximately 7:05, but unfortunately I
did not look at my watch.”
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These observations are among the most sccurate we have, except
that the trajectory should have sloped somewhat, and not have been
vertical. For the rest it agrees with our general conclusions. Note
Williamson’s agreement with Heyl, as to a wide part on the trail.
Thirty seconds of arc is the width of the moon’s disk and was about
25 miles from the observer. This implies a trail about 2,000 fect
wide at this point.

R. V. Bergvall, assistant to manager of engineering, Westinghouse
Electric & Manufacturing Co., writing to the Royal Astronomical
Society of Canada, on June 27, says: “I observed a meteor on June 24,
1938, at about 6:00 p. m., B. S. T., from 24 Hillerest Road, Forest
Hills, near Wilkinsburg, Pa. Thinking that a reasonably accurate
reference might be of value, I spotted the center of the smoke in line
with two landmarks that happened to be available and later measured
the angle, using the location of the North Star as a reference. The
measurements were made with a protractor. The central line of the
smoke appeared 7° east of north and was exactly 40° up from the
horizontal. The smoke subtended about a 15° angle, as closely as I
could judge from memory after having obtained the protractor. The
smoke trail tilted about 5° from vertical, the downward point being
toward the east. The smoke drifted slowly toward the west. My
wife observed the actual flash and reports that it did not reach ground.
I believe that this observation is correct because of the limited length
of the smoke line. The sound of the explosion was heard in about 2
minutes, but this time observation is not at all accurate.”

Bergvall notes the slope of the track and places the meteor fairly
accurately in the Chicora region. Mrs. Bergvall’s report that the
flash did not reach ground also is true, and the timing is not so far out.
There is the mystery of the smoke drifting toward the west, also re-
ported from Cooperstown and Butler, while Heyl reports it drifting
south, and the clouds drifting east. Possibly the apparent motion is
due, in part at least, to the settling of the smoke.

William A. Knoch writes: “I was sitting on the porch of my house,
7220 Hermitage Street in Homewood, with my sun glasses on just
looking up at the sky, when I was amazed to see a long streak of fire
going across the sky toward the earth at an angle. After going so far
it stopped like something bursting. It continued with another streak
and then ceased. After this bursting there was a small quantity of
smoke which continued to hang in the sky. If you had not known it
was caused by this meteor, you would have thought it was a small
cloud. I thought at first it was a skyrocket that might have been
shot from an airliner, but there was none around. I remained in this
position watching the smoke. About 5 minutes later the whole win-
dow behind me shook until I thought the glass would break. I never
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Drawing illustrating the absorption of kinetic energy of the meteorite by the air.
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