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(54) Multiple-component projectile

(57) The present invention comprises a multiple-
component projectile which remains intact after leaving
the barrel of a gun. The projectile (10) comprises a core
(12) which includes a leading tip (16) and a cylindrical
shaft section (20) which extends aft of the tip. A sabot
sleeve (14) surrounds the cylindrical shaft section (20)
and has a sufficient diameter to engage the rifling on the
interior of a gun barrel (6). A rear cap (18) connects to
the aft end of the shaft section (20) and secures the sab-
ot sleeve (14) to the shaft and tip. Preferred embodi-
ments of the present invention comprise an annular lip
(24) and slot (26) on the leading tip (16) configured to
receive the leading edge of the sabot sleeve (14) and

prevent it from separating from the core (12) while
traveling through the gun barrel (6) and thereafter. The
rear cap (18) may also comprise an annular lip (34) and
slot (36) configured to receive the trailing edge of the
sabot sleeve (14) and further lock the sleeve to the core
(12) thereby preventing longitudinal movement of the
sleeve relative to the core. Longitudinal protruding fins
(72) on the interior of the sabot sleeve (14) and comple-
mentary flutes (74) on the exterior surface of the cylin-
drical shaft section (20) also prevent independent rota-
tion of the sleeve and core such that both will rotate in
unison while traveling through a gun barrel (6) and
thereafter through the trajectory of the projectile (10).
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Description

BACKGROUND OF THE INVENTION

1. The Field of the Invention

[0001] The present invention relates to projectiles and, more specifically, multiple component projectiles utilizing a
non-discarding sabot for discharge from a rifled or smoothbore barrel.

2. Present State of the Art

[0002] Firearms, such as handguns and rifles, are designed to interact with a cartridge for discharging a projectile,
commonly referred to as a bullet. A cartridge includes a metal case which houses a charge such as gun powder.
Mounted at one end of the case is a primer. The projectile is crimped or otherwise secured to the opposing end of the
case.
[0003] During operation, the cartridge is positioned within the chamber of a firearm. By depressing a trigger, a me-
chanical or electronic device initiates an action which ignites the gun powder which burns at an extremely fast and
almost instantaneous rate. As the gunpowder bums, it produces a gas. The rapid expansion of the gas detaches the
projectile from the case and pushes the projectile down and out the end of the barreL
[0004] It has long been known that imparting an axial rotation to the projectile significantly improves the accuracy in
which the projectile can be fired. Several approaches have been used to impart rotation to the projectile. The most
common approach is to form a series of spiral grooves that longitudinally extend along the interior surface of the barrel.
The projectile is configured to engage the grooves and thus rotate as the projectile travels the length of the barrel.
Momentum allows the projectile to continue to spin after the projectile leaves the barrel.
[0005] Depending on the type of projectile used, different approaches have been used to engage the projectile and
the grooves. For example, some projectiles are made from relatively soft lead alloys. During discharge, the force of
the expanding gas causes the projectile to radially expand, thereby engaging the grooves. Where the projectile is made
of a harder material, the projectile is configured having a diameter slightly larger than the inner diameter of the barrel.
As a result, the projectile is forced into the grooves as the projectile travels within the barrel.
[0006] Although the operation of firearms has become a refined science, there are still several shortcomings asso-
ciated with conventional projectiles. For example, extended firing, such as is commonly encountered in the military,
results in wearing or deteriorating of the interior surface of the gun barrel. Significant wear on the barrel occurs much
earlier when hard projectiles are used. The resulting wear on the barrel can produce irregular flight paths in the projectile
and can reduce the speed and distance which the projectile travels. In such cases, it is necessary to replace the gun
or at least the barrel thereof.
[0007] One additional problem with using lead alloy bullets is that they produce lead build-up on the interior surface
of the barrel. Lead build-up increases the resistance on the projectile and can radically increase pressures as well as
offset the flight path of the projectile. One approach to solving this problem has been to use various cleaning materials
to remove the lead build-up from the interior surface of the barrel. This cleaning process, however, requires the use of
toxic solvents that produce a harmful lead waste.
[0008] Discarding sabots have been used as another approach to overcoming some of the problems mentioned
above. A discarding sabot is simply a plastic jacket that is placed over the projectile. During firing, the expanding gas
results in expansion of the projectile and sabot such that the sabot, rather than the projectile, engages the grooves of
the barrel. By engaging the grooves, the sabot rotates which in turn imparts a rotational movement to the projectile.
As the projectile exits the barrel, the sabot is caught by the surrounding air and peeled off of the projectile, allowing
the projectile to freely travel. The discarding sabot thus eliminates and prevents the need for the metal projectile to
engage the interior surface of the barrel. As a result, wear on the barrel is minimized. Furthermore, there is no metal
fouling or buildup in the barrel.
[0009] Although sabots produce some advantages, conventional discarding sabots also produce significant prob-
lems. For example, as a discarding sabot leaves the barrel, it rapidly expands to release the projectile. In some in-
stances, the sabot breaks apart resulting in a fouled bore. Specifically, the discarding sabot can clog or otherwise
obstruct such systems as sound suppressors, flash suppressors, gas recoil systems, recoil reduction systems, and
bore evacuators. Furthermore, if the sabot does not evenly release the projectile, the projectile can become imbalanced
and subsequently tumble.

OBJECTS AND BRIEF SUMMARY OF THE INVENTION

[0010] Accordingly, it is an object of the present invention to provide improved projectiles for firing from the barrel of
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a gun.
[0011] Another object of the present invention is to provide improved projectiles as above which minimize wear of
the bore.
[0012] Yet another object of the present invention is to provide improved projectiles which maximize the effective
rotation of the projectile as it is discharged from the barrel of the gun.
[0013] Another object of the present invention is to provide projectiles which do not result in bore fouling.
[0014] Still another object of the present invention is to provide increased velocity while reducing pressure within the
barreL
[0015] Finally, it is an object of the present invention to provide improved projectiles which maximize accuracy.
[0016] To achieve the foregoing objects, and in accordance with the invention as embodied and broadly described
herein, a projectile is provided for firing from the barrel of a gun. The projectile comprises a core having an exterior
surface extending from a leading conical tip to a substantially cylindrical shaft section. The projectile also includes a
sabot sleeve which slips over the shaft section of the core. At the trailing edge of the projectile is a rear cap with a
stem which fits into a bore at the rear of the cylindrical shaft section. The rear cap locks the sabot sleeve into position
and prevents the sleeve from separating from the other projectile elements. The stem of the rear cap and the bore of
the shaft section are constructed with a tight interference fit such that once pressed together they become virtually
inseparable.
[0017] In one embodiment of the present invention, longitudinal interlock means are provided for mechanically locking
the sabot sleeve onto the shaft section of the core such that the sabot remains attached to the shaft section and rear
cap when the entire projectile is discharged from the barrel of the gun. By way of example, the leading conical tip of
the core tapers outwardly to an annular leading lip. The conical tip then tapers inward to meet the cylindrical shaft
section. An annular leading slot is thereby created between the lip and the exterior surface of the shaft section. This
annular slot is shaped to receive the leading edge of the sabot sleeve and prevent the sleeve from expanding and
separating from the core.
[0018] The rear cap comprises a similar tapered surface which tapers outwardly from the rear face of the cap to form
an annular trailing lip. The rear cap surface then tapers inwardly to form an annular trailing slot which is shaped to
receive the trailing edge of the sabot sleeve.
[0019] During assembly, the cylindrical shaft section of the core is inserted into the sabot sleeve such that the leading
edge of the sabot sleeve is received within the annular leading slot on the tip of the core. The stem of the rear cap is
then inserted into the bore in the cylindrical shaft section and pressed fully into the bore with a hydraulic press. As the
cap reaches its final position, the trailing slot on the rear cap engages the trailing edge of the sabot sleeve and prevents
it from expanding and separating from the projectile. This interlocking of the complementary features between the core,
cap and sabot sleeve prevents radial expansion at the front end of the sabot sleeve and longitudinal sliding of the sabot
sleeve relative to the core. As a result of this engagement, the sabot remains attached to the core when the core, cap
and sabot are discharged from the barrel of the gun.
[0020] The sabot is configured to engage the barrel of the gun so that the sabot rotates about a longitudinal axis as
the sabot is discharged from the barrel of the gun. In one embodiment of the present invention, rotational interlock
means are provided for mechanically locking the cylindrical shaft section of the core within the sabot sleeve such that
the core rotates concurrently with the sabot as the sabot and core are discharged from the barrel of the gun. By way
of example, a plurality of spaced-apart fins project inwardly from the inner side surface of the sabot sleeve. The fins
are oriented parallel to the longitudinal axis of the projectile. A plurality of spaced apart flutes are longitudinally recessed
within the cylindrical shaft section of the core. The flutes are complementary to the fins and are positioned such that
the fins are received within the corresponding flutes when the cylindrical section of the core is received within the sabot
sleeve. The interlocking of the flutes and fins requires the core to rotate concurrently with the sabot as the sabot and
core are discharged from the barrel of the gun.
[0021] The inventive projectile with nondiscarding sabot has significant advantages over prior art projectiles. Like
conventional discarding sabots, the nondiscarding sabot also functions to engage the grooves on the interior surface
of the barrel. Since only the sabot engages the barrel, soft lead or extremely hard armor piercing metals can be used
as the core without wearing or producing buildup on the interior surface of the barrel. Unlike conventional discarding
sabots, however, the nondiscarding sabot remains attached to the core. As a result, there is no chance for the sabot
to foul or otherwise obstruct the various systems which can be attached to the barrel of a gun. Likewise, there is no
concern with the sabot being unevenly removed from the core which can imbalance the stability of the projectile.
[0022] Another significant advantage of the inventive projectile is that it can be more easily custom-designed for a
desired purpose. For example, historically when it was desired to produce a projectile for penetrating armor, it was
necessary to use a hardened projectile that could easily penetrate the armor, but would quickly wear the barrel. Alter-
natively, a softer projectile could be used that would not so rapidly wear the barrel. However, for the softer projectile
to penetrate the armor, an increased charge needed to be used to increase the speed at which the projectile traveled.
Increasing the charge, however, increases the danger in using the gun and also significantly increases the kick or recoil
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produced by the gun. By using the present invention, a core can be selected of a desired material to achieve a desired
end. This can be accomplished without increasing wear on the barrel, the amount of charge used, or the resulting recoil.
[0023] An additional advantage of the present invention is an increased reliability and accuracy which derives from
the use of an odd number of grooves and lands in the rotational interlock means. The barrels of most firearms utilize
an even number of grooves for the spiral rifling on their interior surface. When an even number of grooves and lands
are used for the rotational interlock means between the sabot and the shaft section, the lands on the projectile can
align with each of the lands on the barrel rifling and prevent proper and consistent engagement of the projectile with
the barrel rifling. When barrel lands and projectile lands line up, friction losses in the barrel and the sealing pressure
of the sabot against the barrel will be different than when projectile lands line up with barrel grooves. This difference
in friction and sealing effect will change the velocity and trajectory of the projectile. This alignment of barrel rifling land
and projectile land will occur randomly as the cartridges enter the chamber of the firearm with a random rotational
orientation. The result of this random alignment is an unpredictable or random spin and trajectory on successive pro-
jectiles which prevents accurate and reliable sighting and firing of the firearm. This land alignment problem is avoided
when an odd number of lands and grooves are used for the rotational interlock means between the sabot sleeve and
the projectile core.
[0024] These and other objects, features, and advantages of the present invention will become more fully apparent
from the following description and appended claims, or may be learned by the practice of the invention as set forth
hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order that the manner in which the above-recited and other advantages and objects of the invention are
obtained, a more particular description of the invention briefly described above will be rendered by reference to specific
embodiments thereof which are illustrated in the appended drawings. Understanding that these drawings depict only
typical embodiments of the invention and are not therefore to be considered to be limiting of its scope, the invention
will be described and explained with additional specificity and detail through the use of the accompanying drawings in
which:

Figure 1 is a perspective view of an inventive projectile having a core, rear cap and a non-discarding plastic sabot
being discharged from the barrel of a gun;
Figure 2 is a longitudinal cross-sectional view of the core and rear cap of a preferred embodiment of the present
invention;
Figure 3 is a longitudinal cross-sectional view of the sabot sleeve of a preferred embodiment of the present inven-
tion;
Figure 4A and 4B are transverse cross-sectional views of the cylindrical shaft sections of the cores of preferred
embodiments of the present invention; and
Figure 5 is a longitudinal cross-sectional view of an assembled projectile of a preferred embodiment of the present
invention showing the core, sabot sleeve and rear cap.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] The figures listed above are expressly incorporated as part of this detailed description. It will be readily un-
derstood that the components of the present invention, as generally described and illustrated in the figures herein,
could be arranged and designed in a wide variety of different configurations. Thus, the following more detailed descrip-
tion of the embodiments of the system and apparatus of the present invention, as represented in the Figures, is not
intended to limit the scope of the invention, as claimed, but it is merely representative of the presently preferred em-
bodiments of the invention.
[0027] Depicted in Figure 1 is one embodiment of a projectile 10 incorporating features of the present invention.
Projectile 10 comprises a core 12 with a leading tip section 16,and a cylindrical shaft section 20 (not shown) over which
a non-discarding sabot sleeve 14 is placed and a rear cap 18. Although not depicted, projectile 10 is configured for
attachment to the case of a conventional cartridge and can be selectively discharged from a barrel 6 of a gun, such
as a rifle or hand gun. Barrel 6 has in interior surface 7 bounding a bore 5. A plurality of spiral grooves 8 are recessed
on interior surface 7 and extend the length of barrel 6. Extending between each of grooves 8 are lands 9.
[0028] In reference to Figure 2, core 12 has a leading tip 16 which may have a conical shape which tapers outwardly
from a point 22 to an annular leading lip 24 after which leading tip 16 tapers inwardly to intersect with cylindrical shaft
section 20 thereby forming an annular leading slot 26. Leading tip 16 may take a traditional conical shape such as a
cone with a triangular cross-section or may take the shape of a cone with arcuate sides in cross-section such as is
common in the projectile industry. Leading tip 16 may also take other shapes including, but not limited to, the "hollow-
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point" or "wadcutter" shaped projectiles known in the art.
[0029] Cylindrical shaft section 20 of core 12 extends aft of leading tip 16 and is configured to receive sabot sleeve
14 around its circumference. Cylindrical shaft section 20 typically has a substantially circular cross-section with grooves
formed therein to provide rotational interlock means between the cylindrical shaft section 20 and the sabot sleeve 14.
[0030] At the rear end of cylindrical shaft section 20, a cavity 28 is formed therein. In a preferred embodiment, cavity
28 is circular in cross-section and co-axial with cylindrical shaft 20. Cavity 28 is generally configured to receive and be
complementary to stem 30 of rear cap 18 such that stem 30 will fit into cavity 28 with an interference fit, however, other
means may be used to connect rear cap 18 to shaft 20 other than an interference fit.
[0031] Rear cap 18 comprises stem 30 as well as a rear face 32. From rear face 32 rear cap 18 tapers outwardly to
a trailing tip 34 then tapers inwardly toward the rear of the projectile to intersect with annular rear cap surface 40 thereby
forming trailing annular slot 36 which is configured to receive the trailing edge of sabot sleeve 14. Forward stem face
44 is located at the forward end of stem 30.
[0032] In a preferred embodiment, rear cap 18 is connected to cylindrical shaft section 20 by pressing stem 30 into
cavity 28 thereby locking sabot sleeve 14 into position and completing assembly of projectile 10. As stem 30 is pressed
into cavity 28, an interference fit causes cap mating surface 46 and shaft mating surface 48 to frictionally engage
thereby preventing removal or separation of rear cap 18 from core 12. As stem 30 reaches its final position, cap annular
surface 40 and shaft annular surface 38 may contact so as to prevent distortion or damage to sabot sleeve 14. As it
may take several thousand pounds of force to effectuate the interference fit between stem 30 and cavity 28, and sabot
sleeve 14 is a flexible material, this positive stop mechanism is necessary in some embodiments.
[0033] A positive stop mechanism may also be achieved through contact between forward stem face 44 and forward
cavity face 42.
[0034] In reference to Figure 2, sabot sleeve 14 comprises an exterior surface 50 with a substantially constant di-
ameter which is configured to engage the interior surface of a barrel of a firearm of a specific caliber. Exterior surface
50 extends from a leading tapered surface 52 to a trailing tapered surface 54. The shape and configuration of leading
tapered surface 52 may vary between applications and projectile types, however, in a preferred embodiment, leading
tapered surface 52 matches the angle of leading tip 16 of core 12 such that the shape of leading tip 16 is extended
onto leading tapered surface 52. This configuration provides a smooth aerodynamic shape to the tip-to-sabot transition.
[0035] Sabot leading edge 58 and sabot leading annular engagement surface 56 are shaped to engage and com-
plement leading annular slot 26 such that, when sabot sleeve 14 is assembled to core 12, annular tip 24 and leading
annular slot 26 contact surface 56 and edge 58 and prevent sabot sleeve 14 from expanding away from core 12 and
from sliding longitudinally relative to core 12.
[0036] Likewise sabot trailing edge 62 and sabot trailing annular engagement surface 60 engage and are comple-
mentary to trailing annular slot 36 and trailing tip 34. As with the leading end of the projectile, a preferred embodiment
of the sabot of the present invention utilizes a trailing tapered surface 54 which conforms with the rear tapered surface
64 of rear cap 18. Other shapes may also be used for trailing tapered surface 54 so long as they do not affect the
positive lock of engagement surface 60 and trailing edge 62 with slot 36 and so long at the trajectory of the projectile
is not adversely affected.
[0037] Cylindrical shaft section 20 of core 12 is configured to be received within sabot sleeve 14. Once rear cap 18
is in place, sabot sleeve 14 is prevented from moving in a longitudinal direction, either forward or backward by engage-
ment between leading edge 58 and leading slot 26 and between trailing edge 62 and trailing slot 36, thus, in the
illustrated embodiment, longitudinal interlock means are provided for mechanically locking core 12 and shaft 20 with
sabot sleeve 14 such that sabot sleeve 14 remains attached to core 12 when core 12 and sabot sleeve 14 are discharged
from barrel 6 of a gun.
[0038] As the combined sabot sleeve 14, core 12, and rear cap 18 are discharged from barrel 6 of a gun, air friction,
core acceleration and other forces attempt to strip sabot sleeve 14 off of core 12. Leading edge 58 of sabot sleeve 14,
however, is prevented from radial expansion as a result of being captured within slot 26 of core 12. Simultaneously,
sabot sleeve 14 is prevented from sliding back on core 12 as a result of trailing edge 62 being engaged within slot 36.
[0039] Sabot sleeve 14 can be made out of a variety of different plastics or composites thereof. In one embodiment,
sabot sleeve 14 is made of polycarbonate combined with a softer plastic such as polyester or polypropylene. Examples
of acceptable materials include combinations of polycarbonate and Xenoy® or Delrin® each available from DuPont.
Although a variety of different materials can be used, the material must be sufficiently rigid so that sabot sleeve 14 is
not deformed and pulled off of core 12 during discharge. To minimize friction resistance between sabot sleeve 14 and
barrel 6, it is also desirable that sabot sleeve 14 be made of a material having a low friction factor.
[0040] Sabot sleeve 14 can be made using a variety of different process methods. For example, sabot sleeve 14
can be injection molded using a mold core that is subsequently removed from sabot sleeve 14. Alternatively, sabot
sleeve 14 can be directly injection molded onto core 12. In one injection molding process, the mold base is comprised
of a split base-plate mold. In yet other embodiments, sabot sleeve 14 can be made using a dipping process or a flow
around process.
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[0041] One of the functions of sabot sleeve 14 is to engage grooves 8 formed on interior surface 7 of barrel 6. As a
result of sabot sleeve 14 engaging grooves 8, sabot sleeve 14, and thus core 12, rotates or spins around the longitudinal
axis of projectile 10. To engage sabot sleeve 14 with barrel 6, sabot sleeve 14 is nominally oversized such that sabot
sleeve 14 is larger in diameter than bore 5. In the firing process, sabot sleeve 14 is swedged to fit the diameter of bore
5. High lubricity of sabot sleeve 14 materials allows minimal friction within bore 5. Sabot sleeve 14 expands into grooves
8, thereby facilitating the desired engagement for rotation. Expansion of sabot sleeve 14 also helps to capture the gas
behind projectile 10 within barrel 6. As a result, the force of the gas on projectile 10 is maximized.
[0042] In alternative embodiments, core 12 can be made of harder materials such as stainless steel, uranium, or
titanium. In these embodiments, sabot sleeve 14 needs to again have an outer diameter that is slightly larger than the
inner diameter of lands 9 of grooves 8. Accordingly, as projectile 10 travels within bore 5, sabot sleeve 14 engages
within grooves 8, thereby imparting the desired rotation. Since only sabot sleeve 14 and not core 12 engages barrel
6, core 12 can be made out of any material that can withstand the force of the discharge. For example, core 12 can
be made out of metals, plastics, or composites.
[0043] Since core 12 is typically made of a denser material than sabot sleeve 14, core 12 resists rotating currently
with sabot sleeve 14. Accordingly, the present invention also includes rotational interlock means for mechanically lock-
ing core 12 within sabot sleeve 14 such that core 12 rotates concurrently with sabot sleeve 14 as the combined sabot
sleeve 14 and core 12 travel through barrel 6 and are discharged therefrom.
[0044] By way of example and not by limitation, depicted in Figure 4A and 4B are a plurality of spaced apart fins 72
inwardly projecting from inner sleeve surface 70 of sabot sleeve 14. Fins 72 are oriented parallel with the longitudinal
axis of sabot sleeve 14 and may extend from leading edge 58 to trailing edge 62.
[0045] The rotational interlock means further includes a plurality of spaced apart flutes 74 longitudinally recessed
within cylindrical shaft section 20 of core 12. Flutes 74 have a configuration complementary to fins 72 and are positioned
such that fins 72 are received within corresponding flutes 74 when shaft 20 is received within sabot sleeve 14.
[0046] During assembly, core 12 is inserted into the interior of sabot sleeve 14, as previously discussed, so that fins
72 are snugly received within corresponding flutes 74. The engagement between fins 72 and flutes 74 prevents core
12 from rotationally slipping within sabot sleeve 14. As a result, core 12 rotates concurrently with sabot sleeve 14. To
ensure that core 12 does not slip within sabot sleeve 14, flutes 74 need to be sufficiently deep that the corresponding
fin 72 is securely held therein. Flutes 74, however, should not be so deep that core 12 is structurally weakened.
[0047] In alternative embodiments for the rotational interlock means, the present invention also envisions that flutes
74 on core 12 and fins 72 on sabot sleeve 14 can be reversed.
[0048] To improve the accuracy in which projectile 10 travels, it is desirable that the discharge force be uniformly
applied to projectile 10 and that the frictional forces exerted on projectile 10 by barrel surfaces be uniformly applied
also. If the these force are unevenly applied to projectile 10 within barrel 6, projectile 10 will be unstable after it leaves
barrel 6. As a result, projectile 10 can become unbalanced and subsequently begin to tumble or otherwise stray from
a desired course. Since pressure within barrel 6 is lower within grooves 8 than on lands 7, it is preferred that when an
even number of grooves 8 are present, projectile 10 has an odd number of flutes 74 and corresponding fins 72. Likewise,
if an even number of grooves 8 are present, it is preferred, although not necessary, that an even number of flutes 74
and corresponding fins 72 be used.
[0049] For example, in 0.223 caliber guns which typically have four grooves 8, it is preferred to a have five flutes 74
as shown in Figure 4A. Likewise, in 0.30 and 0.50 caliber guns which typically have six grooves 8, it is preferred to a
have an odd number of flutes 74. In 0.30 caliber guns, five flutes 74 are preferred, however in the larger 0.50 caliber
guns, seven flutes 74 are preferred as shown in Figure 4B.
[0050] By way of example and not by limitation, in one embodiment of projectile 10 used with a 0.223 caliber gun,
as depicted in Figure 4A, cylindrical shaft section 20 and sabot sleeve 14 are divided into five equal radial sections 80
each having a flute 74 and a fin 72. Each of sections 80 has a section angle α3 of 72°. Within each section 80, flute
74 may cover a flute angle α1 in a range between about 10° to about 62° with a preferred angle of about 36°. Each fin
72 may also cover a fin angle α2 in a range between about 10° to about 62° with a preferred angle of about 36°. In an
embodiment suitable for a 0223 caliber gun, the diameter D1 of the interior surface of fins 72 is about 0.1545 inches.
The diameter D2 of the interior surface of grooves 74 is about 0.1745 inches and the diameter D3 of the exterior surface
of sabot sleeve 14 is about 0.2245 inches. These same dimension are depicted for a 0.50 caliber embodiment of the
present invention with 7 fins 72 and flutes 74 in Figure 4B.
[0051] Other relevant preferred dimensions for fin and groove spacing of example embodiments of projectile 10 for
use with 0.223, 0.30 and 0.50 caliber firearms are set forth below in Table 1. The reference letters in Table 1 correspond
to the dimensions depicted in Figures 4A and 4B.
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[0052] Other relevant dimensions for manufacturing example embodiments of projectile 10 for use with 0.223, 0.30
and 0.50 caliber firearms are set forth below in Table 2. The reference letters in Table 2 correspond to the dimensions
depicted in Figures 5A and 5B.

[0053] In reference to Figure 5, where a cross-section of an assembled projectile of a preferred embodiment of the
present invention is shown, the overall length L1 of projectile 10 is shown. Leading taper length L2 extends from leading
point 22 past annular leading tip 24 and onto sabot sleeve 14 where it continues until it intersects with the exterior
surface of sabot sleeve 14 thereby creating leading tapered surface 52. Likewise, rear taper length L4 extends from
rear face 32 past trailing annular tip 34 and onto the exterior surface of sabot sleeve 14 thereby creating trailing tapered
surface 54. Projectile 10 and sabot sleeve 14 have a substantially uniform outside diameter between leading tapered
length L2 and rear taper length L4, this uniform diameter length L3 is located wholly on the sabot sleeve 14.
[0054] The present invention may be embodied in other specific forms without departing from its spirit or essential
characteristics. The described embodiments are to be considered in all respects only as illustrative and not restrictive.
The scope of the invention is, therefore, indicated by the appended claims rather than by the foregoing description. All
changes which come within the meaning and range of equivalency of the claims are to be embraced within their scope.

Claims

1. A projectile for firing from the barrel of a gun, comprising:

a multiple-component projectile; and
a sabot sleeve.

2. The projectile of claim 1 wherein said multiple-component projectile comprises a core and a rear cap.

TABLE 1

Dimension .223 Caliber .30 Caliber .50 Caliber

Number of fins 5 5 7

α1 about 36° about 36° about 26° 33'

α2 about 36° about 36° about 24° 53'

α3 about 72° about 72° about 51° 26'

D1 0.1545" 0.1745" 0.2245"

D2 0.2060" 0.2400" 0.3090"

D3 0.3593" 0.4000" 0.5130"

TABLE 2

Dimension .223 Caliber .30 Caliber .50 Caliber (7 fins)

α4 about 12° 5' about 14° 0' about 15° 9'

α5 about 17° about 17° about 17°

α4 about 12° 5' about 14° 0' about 15° 9'

α6 about 60° about 60° about 60°

α7 about 60° about 60° about 60°

L1 1.10" 1.569" 2.75"

L2 0.5244" 0.6197" 0.9474"

L3 0.4284" 0.7040" 1.4026"

L4 0.1472" 0.2453" 0.4000"
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3. The projectile of claim 1 wherein said multiple-component projectile comprises a leading tip and a cylindrical shaft
section.

4. The projectile of claim 1 wherein said multiple-component projectile comprises a core comprising a leading tip and
a cylindrical shaft section and said multiple-component projectile further comprises a rear cap with a stem, and
wherein said shaft section contains a cavity therein for receiving said stem.

5. The projectile of claim 4 wherein said sabot sleeve surrounds said cylindrical shaft section and is engaged between
said leading tip and said rear cap.

6. The projectile of claim 1 wherein said sabot sleeve is constructed from polycarbonate combined with a softer plastic
such as polyester or polypropylene.

7. The projectile of claim 1 wherein said sabot sleeve is constructed from polycarbonate combined with a material
selected from a group consisting of Xenoy® and Delrin® .

8. The projectile of claim 1 wherein said multiple-component projectile is composed of metal.

9. The projectile of claim 1 wherein said multiple-component projectile is composed of a material selected from the
group consisting of lead, stainless steel, uranium, and titanium.

10. The projectile of claim 1 wherein said multiple-component projectile and said sabot sleeve are interlocked by
longitudinal interlock means.

11. The projectile of claim 1 wherein said multiple-component projectile and said sabot sleeve are interlocked by
rotational interlock means.

12. A projectile for firing from the barrel of a gun, comprising:

a core having a leading tip and a cylindrical shaft section;
a sabot sleeve configured to receive and surround said cylindrical shaft section; and
a rear cap.

13. The projectile of claim 12 wherein said rear cap engages said cylindrical shaft section and provides a longitudinal
interlock means such that said sabot sleeve remains attached to said core after leaving the barrel of a firearm.

14. The projectile of claim 12 wherein said core comprises a leading annular slot and said sabot sleeve comprises a
leading edge such that said leading edge engages said leading annular slot when said rear cap engages said shaft
section thereby locking said sabot sleeve onto said core such that said sabot sleeve remains attached to said core
after leaving the barrel of a firearm.

15. The projectile of claim 12 wherein said core comprises a leading annular slot, said rear cap comprises a trailing
annular slot and said sabot sleeve comprises a leading edge and a trailing edge such that said leading edge
engages said leading annular slot and said trailing edge engages said trailing annular slot when said rear cap
engages said shaft section thereby locking said sabot sleeve onto said core such that said sabot sleeve remains
attached to said core after leaving the barrel of a firearm.

16. The projectile of claim 12 wherein said leading tip has a conical shape and said conical shape extends onto a
surface of said sabot sleeve.

17. The projectile of claim 12 wherein said rear cap has a truncated conical shape and said conical shape extends
onto a surface of said sabot sleeve.

18. A projectile for firing from the barrel of a gun, comprising:

a core having a leading tip and a cylindrical shaft section said cylindrical shaft section having a cavity therein;
a sabot sleeve configured to receive and surround said cylindrical shaft section and engage the interior sur-
faces of a gun barrel; and
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a rear cap having a stem.

19. The projectile of claim 18 further comprising longitudinal interlock means.

20. The projectile of claim 18 further comprising rotational interlock means.

21. The projectile of claim 18 wherein said cylindrical shaft section has longitudinal flutes formed therein and said
sabot sleeve has longitudinal fins formed therein, said fins and flutes being configured so as to be complementary
to each other and so as to prevent said sabot sleeve and said shaft section from rotating independently.

22. The projectile of claim 21 wherein the number of complementary fins and flutes is odd when the number of grooves
in a gun barrel is even and the number of complementary fins and flutes is even when the number of grooves in
a gun barrel is odd.
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