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ABSTRACT: At the Second Battle of Adobe Walls, in June 1874, Billy Dixon shot an Indian at a
range of 1538 yd, give or take just a few. A computer analysis of this trajectory indicates that the
bullet drop would have been 3823.8 in., the time of flight 4.838 s, and the windage adjustment
would have been 337.8 in.
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In June 1874, a mixed group of Comanche, Kiowa, and Arapahoe attacked a trading post
in the Texas Panhandle. This engagement is known as the Second Battle of Adobe Walls.Z A
full account of the battle has been recently given by Baker and Harrison [/]. The traders and
buffalo hunters at Adobe Walls were attacked intermittently for 3 days, after which the Indi-
ans withdrew. The Indians were under the leadership of the Comanche, Quanah Parker.3
During the battle, Quanah was shot in the side, which may have something to do with his
subsequent decision to withdraw. Among the 28 white men (and 1 white woman) at the post
were William Barclay (‘‘Bat’’) Masterson and a 23-year-old buffalo hunter named Billy
Dixon.*

On the third day of the engagement, Billy Dixon shot an Indian at a long distance, most
frequently and persistently reported as 1538 yd [2]. It was a phenomenal shot for a buffalo
rifle with iron sights. The present work is an attempt to review aspects of the trajectory of this
shot by means of the TRAG1P [3] computer program.

For the shot, Dixon used a Sharps “Big 50," that is, a .50-90 Sharps, which had just been
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1Professor and graduate student, respectively, Forensic Science Group, Department of Biomedical
and Environmental Health Sciences, University of California, Berkeley, CA.

2A previous battle, quite logically called the First Battle of Adobe Walls, was fought in the fall of 1864
at a site approximately 1.2 miles south of the 1874 engagement. For the previous battle, the Army
detachment was under the command of Colonel Christopher (**Kit’’) Carson. The Indians fared no bet-
ter in the first battle than in the second.

3Parker is obviously not an Indian name. Quanah was half white, although in outlook he was entirely
Indian. His mother, Cynthia Ann Parker, had been captured as a little girl and raised as an Indian.

iFollowing the Second Battle of Adobe Walls, Billy Dixon served as a civilian scout for General Neison
A. Miles. On 10 Sept. 1874, Billy, four soldiers, and one other civilian scout were attacked by a over-
whelming number of Comanches. Billy survived this battle, known as the Battle of Buffalo Wallow,
receiving one wound to the calf of his leg, but with several bullets passing through his shirt. For his part
in this engagement, he received the Congressional Medal of Honor. His heroism is beyond cavil; in
counterpoise, however, several people who knew him described him as coarse and mean.
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introduced. The trajectory of this cartridge, as will be seen in the discussion below, is vaguely
reminescent of a rainbow. The calculation of a trajectory by the TRAG1P program requires
several bits of information which were supplied in various fashions:

Cartridge

Billy Dixon’s autobiography® has the rifle as a Sharps “Big 50" belonging to the saloon-
keeper, James Hanrahan. Dixon is so explicit in his account of how he came by this weapon
as to leave no doubt as to the caliber [¢]. Dixon’s own rifle was a .44-90, which he had just
purchased to replace a “‘Big 50 Sharps that he had lost, but he was very clear that he didn’t
use his own rifle for the long shot. The present writers are inclined to believe him: Dixon was
a buffalo hunter, and presumably knew something about buffalo guns. No one would ago-
nize even a moment over the caliber of the rifle but for the statement by Barnes, in Car-
tridges of the World [5], that the .50-90 was introduced in 1875, which, if true, would mean
that the .50-90 was not used at Adobe Walls. Fortunately, however, it is possible, even at this
time, to resolve this issue.®

Range

No factor in this trajectory analysis is more difficult to establish than the range, given the
confusion in the literature, and no factor is more important in the reconstruction of the
trajectory. One of the first written accounts after the battle, that of the buffalo hunter Willis
Skelton Glenn, gave the range as 1400 yd [7]. In the first edition of Dixon’s autobiography
the range is given as 1200 yards [8], but in the second edition [4, p. 180] the range has been
revised in the text upward to seven-eights of a mile, of 1538 yd.”. The topographical map of
the area, taken together with Dixon’s autobiography, helps immeasurably in the clarifica-
tion of this issue. Dixon’s account of the shot has the Indian on top of the 100-ft-high bluff to
the East. This is supported by other eyewitness accounts [7]. Earlier in his autobiography [4,
p. 150], he describes Adobe Walls in the following manner:

East of Adobe Walis lay the open valley of Walls Creek, terminating in a growth of willows,
cottonwoods, hackberry and chinaberry that fringed this stream, on the other side of which, at a
distance of about twelve hundred yards from the Myers & Leonards’ store, stood a butte-like hill
of considerable height, with a more or less level bench near the summit . . .

Dixon apparently shot the Indian on the top of the bluff, and he had previously estimated the
distance to the top of the bluff as 1200 yd, a distance that we now know to be in error. The
current topographic map shows the distance from the Adobe Walls historical marker to the
top of the 2781-ft-high bluff to be very close to 1538 yd. The hide hunter Glenn, giving the

SDixon died of pneumonia in March 1913. In January 1913, his wife, Olive King Dixon, began to take
down in longhand her husband’s words. Mrs. Dixon was a literate schoolteacher, and with the aid of an
editor, Frederick S. Barde, the work appeared in 1914 in an edited and polished version. A second
edition appeared in 1927; this edition is substantially the same as the first edition, but states a longer
range for Dixon's long shot. The 1927 edition was reprinted in 1987. In all of these editions, Dixon’s
words are in the form of first person singular. It is a reasonable inference to make that between 1914 and
1927 the distance was determined by either measurement or by reference to a detailed map of the area.

6The .50-90 Sharps cartridge was introduced along with the Sharps Model 1874 rifle, in 1874 [6]. The
note in Barnes is misleading, but the mistake can be attributed to the form in which the information is
presented. When Barnes says that the .50-90 first appears in the 1875 Sharps catalog, he is entirely
correct. Equally true and more relevant to our discussion is the fact that there is no such thing as an 1874
Sharps catalog [6, p. 96]. Clearly, the .50-90 was represented at the battle. Excavations of the Adobe
Walls site from 1975 to 1980 revealed ten expended .50-90 cartridge cases [/, p. 195].

"Curiously, the table of contents of the 1927 edition still carries the range as 1200 yd.
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range as 1400 yd, apparently was estimating the distance to the top of the bluff (as had
Dixon) and was closer to the actual range. The figure of 1538 yd, as adopted by Olive Dixon
in the second edition of the autobiography (but which was not corrected in the table of con-
tents) is a very reasonable distance as read off the 7.5-min topographical map [9] and is a
figure that has had the benefit of an actual survey. This distance of 1538 yd would represent
the distance as the crow flies, although the crow would fly a flatter trajectory than did the
.50-90 Sharps. Contemporary accounts [10-12] are consistent in giving the range as 1538
yd.8

Elevation

The elevation of Adobe Walls is 2685 ft above sea level, as determined from a U.S. Geo-
logical Survey topographical map [9].

Temperature

With all the whooping and scalping going on outside, the white men bottled up inside the
trading post (four of whom were killed in the battle) neglected to record the temperature on
June 28th. However, the mean daytime maximum temperature for June (for nearby Ama-
rillo) as given in The Weather Almanac [13] is 88.2°F, and this figure was used for the
principal computer simulation of the trajectory.

Height of Sight above Bore

The height of the sight above the center of the bore is taken here as 0.630 in. (one half of
the 0.509-in. bullet diameter plus 0.375-in. barrel and iron sight).

Bullet Coefficient
The bullet coefficient was computed as 0.523 by the method given by Hatcher [14].°

Bullet Weight and Muz:zle Velocity

This was determined from Barnes [5]. The bullet weight is taken as 465 grains and the
muzzle velocity as 1320 fps.

8There is still another obscurely reported distance, that of 1028 yd, (‘**Adobe Walls Celebration Plans
Advancing Rapidly as June 27 Approaches,” Amarillo Daily News, 8 June 1924, Western Weekly Sup-
plement, p. 10, cited in Ref I at p. 315), but that distance does not square with the eyewitness accounts.
A distance of 1028 yd would have the Indian in fronz of the bluff to the East of Adobe Walls, whereas all
of the participants seem to be in accord that the indian was on the skyline on top of the bluff.

9The .50-90 Sharps might beisted in some table of Bullet Coefficients, but none that the present
writers know about. (Nor, for that matter, do the present writers expect to have to look this up again).
The DuPont nomographs devised by Edgar Bugless and Wallace H. Coxe permit the bullet coefficient to
be determined for this cartridge, but the projection of lines on the nomographs are just barely within the
scope of the graphs. Additionally, the reading of the ballistics coefficient is in the compressed area of the
logarithmic scale, and can be read as 0.6, to only one significant figure. The coefficient may be com-
puted, however, as C =w/id?, where w is the weight of the projectile in pounds, d is the diameter of the
projectile, and i is the form factor. The form factor of 0.5 is given by the Bugless and Coxe charts, which
also appear in Hatcher's Notebook [14].
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Wind

The Weather Almanac |13] gives the prevailing June wind (for nearby Amarillo) as being
from the South with a mean velocity of 14.3 mph.'? Billy Dixon's shot was toward a bluff to
the east of Adobe Walls. His shot therefore was the most difficult one imaginable from the
standpoint of deflection—directly across the wind.

Using these data, the TRAGIP trajectory analysis for 1538 yd delivers the following:

Muzzle velocity: 1320 ft/s

Range: 1538 yd

Remaining velocity: 781 ft/s

Remaining energy: 630 ft - Ib

Time of flight: 4.838 s

Total drop: 3823.8 in.

Maximum height above sight line: 1137.2 in.
Elevation required: 248.7 MOA

Deflection for 14.3-mph crosswind: 337.8 in.

We are now in a position to assume other values for temperature, wind, and range—the
three variables that are the most difficult to resurrect. If one were to bother plotting the
bullet drop against temperature (and the present authors did bother), one would see a linear
relationship in which the 1538-yd drop at 70° would be 3869.1 in., and 3774.4 in. for 110°.
The regression equation for this relationship is Bullet Drop = 3840.43 — 2.05 (tempera-
ture); the regression equation is included so that the drop at any given temperature may be
calculated.!' For wind deflection at 1538 yd, a deflection of 23.62 in. would accrue for each
mile per hour of crosswind, and so, for example, for a 10-mph crosswind the deflection
would be 236.2 in. (Although the deflection of 337.8 in. for a 14.3-mph crosswind seems a
great distance, it should be recognized that at the range of 1538 yd, this deflection is only 21
min of arc). At 88.2°, the bullet drop at the other distances mentioned would be 2153.1 in. at
1200 yd, 1511.4 in. at 1028 yd, and 3072.6 in. at 1400 yd.

At 1538 yd, the remaining velocity of 781 ft/s and the remaining energy of 630 ft - Ib is
considerably in excess of that required to penetrate human skin, or, for that matter, even
human bone [15]. The analysis described above indicates clearly that the .50-90 Sharps
could indeed carry to that distance and still inflict a lethal wound. The trajectory is believ-
able. Still, with a bullet drop in excess of 318 ft and “‘Kentucky windage’’ in excess of 28 ft, it
is unlikely that Billy Dixon could have done it twice in a row.
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