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ABSTRACT OF THE DISCLOSURE 

An improved barrel for a shotgun having a full choke 
at its muzzle end and ri?ing having a rate of twist deter« 
mined by the formula T=1rBR/P wherein T is equal to 
the rate of twist in inches per revolution, B is equal to 
the bore diameter of the barrel in inches, R is equal to the 
desired range in inches, and P is equal to the radius of the 
desired pattern in inches. 

This invention relates generally to ?rearms. More par‹ 
ticularly, it relates to a ̀ barrel for a shotgun intended for 
?ring shot or pellets. 
A barrel constructed in accordance with this invention 

is particularly adapted for a shotgun for use in skeet 
Shooting. A typical skeet ?eld has two houses which con 
tain traps for throwing the clay pigeons or targets. One 
house is called the “high house” and the other the “low 
house,” since one starts its targets high and the other low. 
The targets from each house always follow the same path. 
The angle of ?ight from each house is not directly op 
posed, but is pointed slightly away from the Shooting 
?posts. The two ?ight lanes tend to cross in the center of 
the ?eld some ten feet beyond the line drawn between 
the houses. There are eight Shooting positions, seven of 
them being spaced about a semicircle with the ?rst posi 
tion at the high house and the Seventh position at the 
low house and Stations two through six evenly spaced 
along the semicircle between them. The eighth station is 
positioned at the center of a line running between the 
high and the low house. It will thus be seen that all the 
Shooting positions, except number eight, are equídístant 
between a point where the two target ?ight lanes cross. 
Most skeet Shooters try to break the target Somewhere 
near this crossing point. In view of this fact, and in View 
of the fact that the shots at the number eight station are 
very close, it has been determined that a range of 20 
yards is the best ?gure for use in determining the par 
ticular pattern of the shot. The ideal shotshell pattern for 
use with skeet has been found to be that wherein all the 
pellets in the load would fall within and be evenly dis‹ 
tributed across a 30 inch circle at 20 yards. 
With conventional ammunition and a typical skeet gun 

it has 'been found that although 75 to 80 percent of the 
shot will fall within the 30 inch circle at 20 yards, the dis 
tribution of the pattern is such that the density of the 
pellets is very high near the center of the circle and rela 
tively low at the outer portions of the circle. 

Although the degree of choke of a shotgun can in?uence 
the dispersion of the shot, it does not appear able to 
overcome the problem of uneven distribution. For eX 
ample, the barrel of a typical skeet gun is usually pro 
vided with a “cylínder bore” or “modi?ed choke.” A trap 
gun is usually provided with a “full choke.” In the case 
of the skeet gun, 75 to 80 percent of the pellets can be 
placed in a 30 inch circle at 20 yards. The dispersion of 
the pellets to provide this pattern is caused principally by 
de?ections to the pellets which occur'in the muzzle. As 
the column of shot emerges from the muzzle, it is caught 
between two forces. Once force is the acceleratíng force 
of the wad acting in the direction away from the muzzle 
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of the gun and the other force is the decelerating force due 
to air resistance actíng on the shot in the direction toward 
the muzzle of the gun. These two forces acts to compress 
the shot column and result in lateral movement of the 
pellets as they emerge from the muzzle. In the case of the 
full choke barrel, the wad is decelerated due -to the con~ 
struction in the barrel and the pellets are in a sense 
“squirted” out of the muzzle. Accordingly, the shot col‹ 
umn is not subjected to the "anvil” elfect prevalent in a 
cylinder bored shotgun with the result that the pellets 
start their journey with all of them traveling toward the 
center of the eventual pattern. They will, however, be 
individually de?ected due to the fact that their surfaces 
are slightly uneven and thus the aerodynamic pressure on 
each pellet will be unbalanced enough to cause a mildly 
erratic ?ight. Accordingly, in the case of a full choked 
?rearm the pellets will not have strayed very far by the 
time the load reaches 20 yards and 75 to 80 percent of 
the pellets Will pass through a 10 inch circle at this range. 
Accordingly, to obtain a pattern that is wide enough at 20 
yards, a bore is required that will permit the pellets to 
have a relatively large degree of lateral movement as they 
emerge from the muzzle. 

Accordingly, in view of the discussion above on the 
causes of dispersion, most skeet guns have little, if any, 
choke. However, as has been stated before, even though 
the dispersion is deemed satisfactory, the density obtaíned 
with the typical skeet gun is not satisfactory since a high 
proportion of the pellets are concentrated near the center 
of the pattern and relatively few near the edges of the 
pattern. 

Accordingly, it is an object of this invention to provide 
a barrel for a shotgun which will provide the proper dis 
persion with even distribution across a given pattern. 
More particularly, it is an object of the present inven 

tion to provide a barrel for a shotgun which is capable of 
placing over 90 percent of the pellets from a gíven load 
in a 30 inch circle at 20 yards with relatively even dis 
tribution across the circle if desired. 

Still another object of the present invention is to pro 
vide a barrel for a shotgun to be used in connection with 
the game of skeet which will enhance the chances of 
breaking a target in the event of an error in ai?n. 

These and other objects of the invention may be accom 
plished through the provision of a shotgun barrel having 
a full choke and being ri?ed from its muzzle to the shell 
receiving cham'ber with a twist deemed by the formula 
T=7rBR/P wherein T is equal to the rate of twist in 
inches per revolution, B is equal to the bore diameter of 
the barrel in inches, R is equal to the desired range in 
inches, and P is equal to the radius of the desired pattern 
in inches. 
The advantages of the present invention will become 

more apparent upon the reading of the following descrip 
tion and by reference to the accompanying drawings in 
which: 
FIGURE 1 ís a transverse cross sectional View of a 

portion of a gun barrel embodying the invention; 
FIGURE 2 ís a transverse cross sectional view taken on 

the lines 2~2 of FIGURE 1; 
FIGURE 3 is a diagrammatic View showing the rela 

tionship of the range and desired pattern used in ascer 
taining the rate of twist of the ri?ing of the barrel; and 
FIGURE 4 is a graph comparing the pellet density 

obtainable with a standard skeet barrel with that of a 
barrel constructed in accordance with the present inven 
tion. 

Referring to the drawings and particularly to FIG 
URE 1, the forward portion of a shotgun barrel 2 is 
shown. The muzzle end of the bore of the barrel 2 is 
constricted to form what is known in the art `as a full 
choke as indicated at 4. Although the amount of con 
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striction will vary in accordance with the particular gauge 
of shotgun Table I provides an indication of the internal 
diameter A of the internal bore through the choke por 
tíon 4 and the internal diameter B of the bore of the 
barrel for the various common gauge shotgun barrels. 

TABLE I 

Full Choke 
Bere Dlametcr Inter??al Diameter 

(inches) (inches) 

G na?e: 
.210 _________________________ __ .410 .390 to .303. 
28 __________________________ __ . 550 . 528 to . 532. 

20 __________________________ ._ . 615 . 590 to . 595. 

16 __________________________ _ _ . 670 . 640 to . 645. 

12 __________________________ __ . 730 . 694 to .699. 

The entire effective length of the barrel 2 is ri?ed 
including the choke portion 4 thereof. By effective length 
is meant the length from the muzzle end to the for 
ward end of the tapered shotshell receiving chamber. If 
desired, the chamber could also be ri?ed, but obviously, 
it would not have any effect on the shot charge because 
of the shell. The twist rate of the ri?ing is constant 
throughout its length. In the preferred embodiment of 
the invention as shown in FIGURE 2, .there are eight 
ri?ing grooves 6 evenly spaced about the internal surface 
of the .bore of the barrel 2. The depth of the grooves 6 
may vary somewhat keeping in mind the fact that if 
the grooves are too deep, the barrel may be weakened 
because of its relatively thin wall thickness. It has been 
found that a depth of .05 inch is satisfactory. 
The rate of twist is determined by taking into consid 

eration the bore B of the barrel, the desired range, and 
the desired width of pattern. As shown in FIGURE 3, 
points X and Y indicate diametrically opposed points 
on the circumference of the pattern. The radius of the 
pattern is indicated by P. Theoretically, it is desired that 
.the outermost pellets would take the path indicated by 
lines 8 and 10 and hit the pattern at points X and Y. 
However, the theoretical is not attainable due to aero 
dynamic pressure so that between 80 and 90 percent of 
the pellets are within the pattern area. R indicates the 
range which is the distance from the end of the bore of 
the barrel to the center of the pattern. 

In accordance with this invention it has been deter~ 
mined that the rate of twist for a full choked shotgun 
barrel can be determined by the formula T=7rBR/P, 
where T is equal to the twist rate in inches per revolu 
tion, B is equal to the bore diameter in inches, R is equal 
to the range in inches, and P is equal to the radius of the 
desired ?pattern circle in inches, and '?r is equal to the 
standard dimension of approximately 3.1416. 
As has been discussed above, for skeet Shooting, it is 

desired that a high proportion of the pellets should be 
contained within a pattern having a 30 inch diameter 
at a range of 20 yards. Accordingly, when ri?ing a 
barrel in accordance with the preferred embodiment of 
this invention the twist rate will be determined by the 
above formula with B being the bore diameter of the 
particular gauge gun, the range being 20 yards or 720 
inches, and P, the radius of the pattern circle, being be 
tween 12 and 15 inches. In the case of the exceptional 
shooter it may be desirable to reduce P to a value below 
12 inches down to about 10 inches. 
Table II, set forth below, gives the range of desirable 

twist rates for various gauges as calculated by using the 
above formula with the bore diameter as set forth in 
Table I, a range of 720 inches, and a pattern radius of 
from 12 to 15 inches 

TABLE II 
Twist Rate 

Gauge: (inches/rey.) 
12 ____________________________ __ 110 to 138 

16 ___________________________ __10i1 to 121 
20 ___________________________ __ 92.7 to 116 

28 ___________________________ __ 83 to 104 

.410 __________________________ _.. 61.8 to 77.2 
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It is to be understood that in the case of the excep~ 

tional shooter, the value of P can be as low as 10 inches. 
In this case, the upper value of the Twist Rate shown in 
Table II would be increased. 
As shown by Table III, it will be seen that the twist 

rate of the ri?ing of the present invention is substantially 
higher than that used in ri?es of the type ?ring a bullet. 

TABLE III 
Twist Rate 

Caliber: (inches/rey.) 
.22 short _______________________________ __ 24 

.22 long ri?e ___________________________ __ 16 

.220 swift ______________________________ __ 14 

.270 __________________________________ __ 10 

.30/30 _________________________________ __ 12 

.30/06 _________________________________ __ 10 

.32 special _____________________________ __ 16 

.375 magnum ___________________________ __ 12 

Accordingly, it must be appreciated that the ri?ing 
used in the present invention is not of the same twist rate 
as normally used, and thus cannot be considered the nor 
mal degree of ri?ing as commonly contemplated in the 
art. 
FIGURE 4 graphically depicts the pattern results of 

a standard sheet barrel and the improved ri?ed full 
choked shotgun constructed in accordance with the pres 
ent invention. For the purpose of comparison the shot 
gun constructed in accordance with this invention had a 
12 gauge full choked barrel and a twist rate of 129 inches 
per revolution. 
As can be seen from FIGURE 4, with the standard 

skeet barrel the pellet density is highest in a range from 
about 0 to 2 inches from the center of the pattern and 
steadily decreases as you move farther away from the 
center. The improved shotgun having a barrel con 
structed in accordance *with the present invention has a 
lower pellet density in the range from 0` to 2 inches, but 
the density remains fairly even as you move away from 
the center of the pattern up to about 10 inches where it 
begins tapering off. However, in the range of from 8 to 14 
inches from the center of the pattern, the pellet density 
is greater than that of the standard skeet barrel. The 
standard skeet barrel will place about 75 percent of the 
total shot in a 30` inch circle at 20 yards. With the full 
choked barrel of 129 in./rev., about 86.4 percent of the 
pellets are placed in a 30 inch circle at the same range. 
Accordingly, with the present invention not only is the 
distribution of the pattern better than that of a standard 
skeet barrel with a higher proportion of the pellets 
landing in the desired pattern radius, but also, the distri 
bution of the pellets within the pattern is better due to 
the fact that the density throughout the entire pattern 
is more constant and more pellets are positioned near 
the periphery of the pattern. 
As a further example of the eñectiveness of this 

invention, a plurality of 12 gauge full choked shotguns 
were ?red with their barrels ri?ed at a twist rate of 143 
inches per revolution. With these ?rearms, about 89.5 
percent of the total shot was placed in a 30` inch pattern 
at 20 yards. As shown in FIGURE 4, the distribution 
of the pellets is similar to that of the barrel having a 
twist rate of 129 inches per revolution, except that the 
density was higher. Thus ri?ing in a 12 gauge shotgun 
of about 145 inches per revolution would be advan 
tageous under certain circumstances. 
The combination of the ri?ing and the full choke 

results in the improved pattern characteristics. Due to 
the ri?ing, the shot charge is rotated about its axis 
giving each pellet a peripheral velocity. This velocity is 
directly proportional to the distance of the pellet to the 
axis of the bore of the barrel. Thus, the outstide pellet 
will be traveling twice as fast as the pellets intermediate 
the outside layer and the center. As the column of shot 
leaves the muzzle, each/pellet will keep its peripheral 
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velosity which is now a velocity directed in a straight 
line going away from the pattern center. '1'hus, by giv 
ing the barrel the proper riñing, so that the outside pellet 
travels 15 inches outwardly by the time the whole load 
has traveled 20 yards, the pellets should all be evenly 
distributed across a 30 inch circle. However, in order to 
make this work it is necessary to eliminate all sources of 
dispersion of the pellets. Accordingly, the barrels must 
be full choked so as to elíminate the “anvil” e?Ëect 
described above. However, due to the uneveness of the 
pellet surfaces, the aerodynamic pressure on each pellet 
will be unbalanced causing a slightly erratic ?ight with 
the result that the theoretically possible perfect pattern 
of 100 percent and even distribution cannot be obtained. 
However, as indicated above, it is possible to obtain 89.5 
percent of the pellets in a 30 inch circle at 20 yards with 
a distribution that is more even than that obtainable with 
the standard skeet barrel. 
What is claimed is: 
1. In a shotgun, a barrel having a shotshell receiving 

chamber adjacent one end and a full choke at its muzzle 
end, the bore diameter of said barrel being about .730 
inch, said choke having an internal diameter of between 
about .694 to .699 inch, said barrel being ri?ed at least 
from the muzzle end of the choke to the forward end of 
the shotshell receiving chamber, said ri?ing having a 
rate of twist of from 110 to 145 inches per revolu~ 
tion. 

2. In a 16 gauge shotgun, a barrel having a shotshell 
receiving chamber at one end and a full choke at its 
other end, said choke having an internal diameter of 
between about .640 to .645 inch, said barrel being ri?ed 
at least from the muzzle end of said choke to the forward 
end of said shotshell receivíng chamber, said ri?ing hav 
ing a rate of twist of from about 101 to about 121 inches 
per revolution, 

lO 

20 

30 

35 

6 
3. In a 20 gauge shotgun, a barrel having a shotshell 

receiving chamber at one end and a full choke at its 
other end, said choke having and internal diameter of 
between about .590 to .595 ínch, said barrel being ri?ed 
at least from the muzzle end of said choke to the for 
ward end of said shotshell receiving chamber, said ri?ing 
having a rate of twist of from about 92.7 to about 116 
inches per revolution. 

4. In a 28 gauge shotgun, a barrel having a shotshell 
receiving chamber at one end and a full choke at its 
other end, said choke having an internal diameter of 
between about .528 to .532 inch, said barrel being ri?ed 
at least from the muzzle end of said choke to the forward 
end of said shot shell receiving chamber, said ri?ing 
having a rate of twist of from about 83 to about 104 
inches per revolution. 

5. In a .410 gauge shotgun, a barrel having a shotshell 
receiving chamber at one end and a full choke at its other 
end, said choke having an internal diameter of between 
about .390 to .393 inch, said barrel being ri?ed at least 
from the muzzle end of said choke to the forward end 
of said shotshell receiving chamber, said ri?ing having a 
rate of twist of from about 61.8 to about 77.2 inches per 
revolution. 
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