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(54) Title: EXPANSION PROMECTILE
(54) Bezeichnung: EXPANSIONSGESCHOSS
{§7) Abstract

An expansion projectile (1) with a body (2) forms at its front side a cenral
mandre! (3) surrounded by a coaxial collar (4) with a tapering outer shape (6)
towards its free edge (5). A cavity (7) open to the front is provided between collar
(4) and mandrel {3). In order to obtain in a rational manner a highly effective,
lead-free, monobloc projectile with a diversity of uses, the mandret (3) consists in
g manner known per se of a shaft (31) and point (32), the collar (4) touches the
mandrel (3) at least in the tansition zone (33) between the shaft (31) and the point
(32) and the mandrel (3) extends at least up 1o the axial height of the collar edge
(5).

(57) Zusammenfassung

Ein ExpansionsgeschoB {1) mit einem GeschoBktrper (2} bildet stimseitig
einen zentralen Dom (3) und einen den Do (3) koaxial umgebenden Kragen
(4), wobei der Kragen (4) eine zum freien Kragenrand (3) hin sich verjingende
Aufienform (6) aufweist und zwischen Kragen (4) und Dom (3) ein nach vome
offener Hohlraum (7) vorgesehen ist. Um auf rationelle Weise ein bleifreies
MonoblockgeschoB hoher Wirkung und vielfiiltiger Einsatzfihigkeit zu erreichen,

besteht der Dorn (3) in-an sich bekammter Weise aus Schaft (31) und Spitze (32), beriihrt der Kragen (4) den Dorn (3) zumindest im
Ubergangsbereich (33) zwischen Schaft (31) und Spitze (32) und ragt der Dorn (3) wenigstens bis in den axialen Hohenbereich des

Kragenrandes (5) hoch.
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Abstract:

An expansion projectile (1) with a projectile body (2} forms
a central arbor (3) at its end face and a collar (4) coaxi-
ally surrounding the arbor (3), where the collar (4) has an
outer shape (6) tapering towards the free collar edge (53),
and between collar (4) and arbor (3) there is provided a cav-
ity (7) open towards the front. In order to achieve a mon-
obloc projectile free from lead with a high efficiency and a
wide range of applicaticns in an economic way, the arbor (3)
consists of shaft (31) and tip (32) in a manner known per se,
the collar (4) touches the arbor (3) at least in the transi-
tion area (33) between shaft (31) and tip (32), and the arbor
(3) protrudes at least up to the axial height of the collar
edge (5).

Fig. 1




.
sanves
» 1

-
wase mee
- as

CE R T

-
asee

ve
..

anee
sy
-

-
.
-
.

s o

.
LYY}

LIS}
.

.
. .
.
-
-
sene She e

10

15

20

25

30

35

40

it

Expansion Projectile

This invention relates to an expansion projectile with an
integral projectile body which at its end face forms a central
arbor and a collar coaxially surrounding the arbor, where the
collar has an outer shape tapering towards the free edge of the
collar, and between collar and arbor a cavity is provided
which is open towards the front.

Expansion projectiles, which upon impact on a soft
target medium mushroom open through cavities open towards
the front in the vicinity of the nose of the projectile and due to
the related expansion lead to a great shock effect, are available
in all kinds of variants, and in accordance with U.S. 3,881,421
it is also already known to form inside this cavity a forwardly
directed, bluntly rounded arbor, so that during the penetration
into the target medium after the first expansion of the collar
surrounding the arbor, the medium is opened by the
protruding arbor and expansion is facilitated. These
projectiles mostly consist of a core of soft, but heavy metal, in
particular lead, in order to achieve a sufficient projectile
weight despite the cavity, and of a projectile jacket of hard
metal, preferably copper, copper alloys or soft iron, in order to
improve the firing conditions through the barrel of a weapon.

. Expansion projectiles in a monabloc design made of copper,

JJi%sopper alloys or soft iron or the like have not gained
N
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acceptance so far, as they must mostly be machined and have
a reduced weight as compared to a lead-core projectile.
However, the expansion projectiles made of lead or with a
lead core produce splinters when mushrooming open in the
soft target material, or at least during the penetration into the
target medium a considerable abrasion of lead occurs at the
surface of the deformed projectile, which involves a very
undesired dangerous contamination, so that it is desired to
largely avoid lead and lead alloys in the production of
projectiles. Moreover, due to their expansion effect the known
expansion projectiles exhibit only a small penefration effect
when striking on a hard target material, and in practice can
therefore only be utilized for a special ammunition. Last but
not least, the cavities at the nose of the projectile frequently
lead to difficulties when feeding a bullet from the magazine
into the barrel of a self-loading weapon, which in part already
requires the closure of the cavity by means of a special cap,
which cap, however, substantially complicates the production
of projectiles, as is shown in U.S. 4,136,616, and does still not
involve any protection against jams.

According to the invention, there is provided an
expansion projectile with an integral projectile body, which at
its end face forms a central arbor and a collar coaxially
surronnding the arbor, where the collar has an outer shape
tapering towards the free edge of the collar, and between
collar and arbor there is provided a cavity open towards the
front, characterized in that the arbor consists of shaft and tip,
that the collar touches the arbor at least in the transition area
between shaft and tip, and that the arbor protrudes at least up
to the axial height of the edge of the collar. There is obtained
an integral projectile body, which can be produced



with comparatively little effort in a multi-stage pressing
operation from a cylindrical starting material, so that this
monobloc projectile can also be produced as desired from cop-
per, a copper alloy such as tombac, or soft iron. Since col-
lar and arbor only leave a relatively small cavity, a rather
high weight is achieved as compared tao other expansion pro-
jectiles, so that lead cores and the like can be omitted
without a loss in firing efficiency. For this purpose, collar
and arbor are mostly pressed against each other along the en-
tire height of the arbor shaft, but in exceptional cases
there may also be left a narrow ring-shaped cavity between
collar and arbor in the vicinity of the shaft, which involves
the advantage that the press-in resistance of the projectile
into the grooves of a fire arm barrel is smaller than in the
firmly pressed embodiments, and thus the maximum gas pressure
is also slightly smaller. The arbor protruding with its tip
towards the edge of the collar or beyond forms such a small
cavity together with the surrounding edge of the collar that
it is sufficient to unroll and mushroom open the collar upon
impact on a soft target medium, which expansion is corre-
spondingly improved by the leading arbor, but that it no
longer causes such mushrooming open when the projectile
strikes on a hard target medium, and upon impact the edge of
the collar is urged against the tip qf the arbor and the pro-
jectile reacts like a full-jacket projectile. On the one
hand, splinter-free expangions with a high shock effect are
therefore achieved in a soft target medium, and on the other
hand great penetration effects are achieved in a hard target
medium. Care should, however, be taken that the free height
of the collar from the trapnsition area between shaft and tip
of the arbor on the inside up to the edge of the collar cor-
responds to not more than the length of a surface line of the
arbor tip extending in an axial plane from this transition
area to the axis, so that when pressing the edge of the col-
lar against the tip of the arbor at the end face, the edge of
the collar cannot be compressed beyond the tip of the arbor,




which would involve the risk of unrolling. The arbor corre-
spondingly protruding upwards also leads to a high dimen-
sional stability of the projectile, which involves favorable
ballistic properties and above all avoids difficulties when
feeding the projectile to the barrel of self-loading weapons.

When the shaft substantially has an axially symmetrical shape
with straight axially parallel generatrixes or with genera-
trixes inclined forward towards the axis, and when ﬁhe ad-
joining tip has an obtuse-angled axial section, there are ob-
tained favorable conditions for the production of the projec-
tile body by means of a pressing method, and it is possible
to perfectly place the collar against .shaft and tip of the
arbor,'which is important above all in the tip area of the
arbor upon impact on a hard target medium. The shaft of the
arbor will mostly have the shape of a cylinder or a truncated
cone, but -it is also possible to design the shaft in -the
shape of a prism or a truncated pyramid, which when placing
the collar against tip and shaft produces notch-related pre-
.set breaking points along the edges, which facilitate a mush-

rooming open of the collar due to its division into strips.

When the collar is pressed in radially in the edge portionm,
_the projectile diameter will decrease more towards the tip
than by the mere outer shape of the collar, which improves

the suitability of the projectile for self-loading weapons.

The collar may alsco be pressed against the arbor tip in the
edge portion, so that the size of the cavity open towards the
front is minimized and the suitability of the projectile as a
full-jacket projectile can be increased.

In order to improve the mushrooming open of the projectile
body upon impact on a soft target medium independent of the

?:Kr' design of the arbor, the collar may have preset breaking
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sion of the collar facilitate unrolling the collar against
the firing direction. It is possible to provide the preset
breaking points by means of notches or the like at the inside
~or outside of the jacket or only at the collar edge.

To achieve a special penetration effect even in the case of
very hard objects such as steel, bullet-proof glass or the
like, a sheath of hard material may be put over the arbor,

which can also influence the projectile weight.

In accordance with a further aspect of the invention, the
projectile body has a recess on its bottom, which possibly
extends into the arbor. This recess may remain hollow in or-
der to reduce the projectile weight, but to increase the
weight it may also be filled with specifically heavy material
such as tungsten, bismuth etc., and it also offers the possi-
pility to £ill in a chemical mass producing a lumincus trace

upen firing.

When the arbor has a cavity open towards the tip, the expan-—
sion effect may be increased for special cases, as upon im-
pact on soft target medium both the collar and the arbor will

unroll.

In the drawing, the subject-matter of the invention is illus-

trated schematically, wherein:

Figs. 1 and 2 represent an inventive expansion projectile in
a partly sectional side view and in a cross-section

along line II-II of Fig. 1,

Figs. 3 and 4 represent this expansion projectile upon strik-
ing on a soft or hard target medium in an axial sec-

tiomn,




Fig. 5 represents a modified embodiment of an inventive ex-

pansion projectile in an axial section,

Fig. 6 represents a further embodiment of an expansion pro-

jectile in a cross-section,

Figs. 7 to 12 represent various embodiments of an inventive

expansion projectile, each in an axial section, and

Figs. 13 to 15 illustrate the production of an inventive ex-
pansion projectile with reference to three production

steps, each in a functional diagram.

in accordance with Figs. 1 and 2 an expansion projectile 1
consists of a projectile body 2, which at its end face verges
into a central arbor 3 and a collar 4 coaxially surrounding
the arbor, where the collar 4 has an puter shape 6 tapering
towards the collar edge 5, and between collar 4 and arbor 3
there is provided a cavity 7 open towards the front. The pro-
jectile body 2 is made as monobloc, preferably of copper or a
copper alloy or of soft iron, and to increase the weight re-
lated to the total volume, arbor 3 and collar 4 are largely
closely pressed égainst each other. The arbor 3 forms a shaft
31 and a tip 32, it protrudes up to the axial height of the
collar edge 5, and the collar 4 touches the shaft 3 at least
in the transition area 33 between shaft 31 and tip 32.

There is obtained a monobloc projectile free from lead, which
due to the only small cavity 7 in the tip portion neverthe-
less has a comparatively high projectile weight. Due to the
particular design of arbor and jacket this expansion projec-
tile reacts like a usual expansion projectile when penetrat-
ing into a soft target medium with the collar 4 wmushrooming
open (Fig. 3), which leads to a high shock effect, but upon
impact on a hard target medium it behaves like a full-jacket

_¥ojecti1e with a high penetration effect, as due to the im-




_pact on hard surfaces the edge portion of the collar ¢ is
pressed against the arbor tip 32 (Fig. 4). By means of spe-
cific design differences between arbor and collar, the expan-
sion effects or full-jacket effects can be influenced as de-
sired, where preset breaking points 8 in the edge portion of
the collar 4 lead to the collar 4 unrolling in segments
against the firing direction and may thus additionally im-

prove the expansion.

Due to the upwardly protruding arbor 3 and the contact be-
tween arbor 3 and collar 4 in the transition area 33 from the
shaft 31 to the tip 32, the collar 4 of the projectile 1 is
supported cn the inside with dimensional stability, which
provides favorable ballistic properties, and the projectile

is in addition suitable for self-loading weapons.

The expansion projectile in accordance with the invention can
be adapted in various ways to special objects and effects,

without having to be changed in its basic structure:

In an expansion projectile 101 in accordance with Fig. 5, the
basic body 102 is equipped with an arbor 103 and a collar
104, which collar 104 touches the arbor 103 merely in the
transition area 133 between shaft 131 and tip 132, so that
between the collar 104 and the arbor shaft 131 an annular gap
171 is left, which reduces the press-in resistance of the
projectile 101 into the grooves of the barrel of a weapon.
This annular gap 171 does not contribute to the expansion ef-
fect as a result of the cavity 107 between arbor tip 132 and
collar edge 105, which is open towards the front. As is indi-
cated in broken lines, the arbor 103 may also have a cavity
115 open towards the tip 132, so that collar 104 and arbor
mushroom open upon impact on a soft target medium, and
expansion effect is increased. In addition, this cavity
contributes to an increase of the radial elasticity of
basic body 102.




In accordance with Fig. 6, the arbor 203 of an expansion pro-
jectile 201 may have a polygonal, for instance hexagonal
cross-section, so that the edges 234 pressed into the inner
wall 241 of the collar 204 produce preset breaking points,
which act like the notches B in the vicinity of the collar
edge 5 shown in Figs. 1 and 2 and facilitate the unrolling of
the collar 204 upon impact on a soft target medium.

In accordance with Fig. 7, the expansion projectile 301 with
its basic body 302 forms an arbor 303, which has an axially
symmetrical shape with a straight generatrix E inclined for-
ward towards the agis A, where a circular cross-section pro-
vides a truncated cone, or a polygonal cross-section provides
a truncated pyramid. The associated collar 304 conforms to
the arbor shaft 331. The tip 332 adjoining the shaft 331 has
a blunt conical axial section, i.e. in an axial section the

opening angle o is at least 90°.

In accordance with Fig. 8, there is provided an expansion
projectile 401, where the collar 404 is pressed against the
arbor 403 along the entire inner wall, so that the area of
the collar edge 405 also rests on the surface of the arbor
tip 432. There is only left a very small cavity 407 open to-
wards the front, so that the full-jacket effect of the pro-

jectile is increased.

In accordance with Fig. 9, the expansion projectile 501 is
designed to alsc penetrate through particularly hard cbjects,
for which purpose a sheath 9 of hard material, for instance a
steel cap, has been put onto the arbor 503. Here as well,
largely pressing the collar 504 against the sheath 9 of hard
material, which has a shape conformal to the arbor %03, pro-
vides for rather small cavity 507 open towards the front.

in accordance with Fig. 10 an expansion projectile 601 is il-
lustrated, whose projectile body 602 verges at its end face




into an arbor 603 and a collar 604 coaxially abutting against
the arbor. The projectile body 602 is, however, provided with
a recess 10 open at the bottom, which may for instance accom-
modate a chemical mass producing a luminous trace upon fir-
ing, but may also remain hollow to influence the projectile

weight, or may be filled with a specifically heavy material.

In accordance with Fig. 11 there is shown an expansion pro-
jectile 701 to be used for hunting, where the arbor 703 pro-
trudes over the edge 705 of the collar 704 with a narrow tip
732.

In accordance with Fig. 12 there is illustrated a similar ex-
pansion projectile 801 to be used . for hunting, whose arbor
803 with its blunt arbor tip 832 again protrudes into the ax-
ial-height of the collar edge 805 of the collar 804. The pro-
jectile body 802 is provided wi@h,a recess 810 at its bottom
and is fitted with an additional weight 11 of a specifically

heavy material such as tungsten or bismuth, but also lead.

As is illustrated in Figs. 13, 14 and 15, an expansion pro-
jectile 1 in accordance with the invention can be produced in
few steps by means of a pressing method largely without ma-
chining, where a cylindrical blank la is employed. In accor-
dance with Fig. 13, this blank la is placed in a pressing
tool 12 comprising a female mold 13 and a male mold 14, and
in a first pressing step is pressed to a frustoconical blank
1b with arbor and collar. In the following pressing step
shown in Fig. 14, this blank 1b is put into a pressing tool
112 comprising a female mold 113 adapted to the blank and a
‘suitable male mold 114, so that with this tool a raw projec—
tile 1¢ of a cylindrical basic shape with collar and arbor is
made, whereupon in the next pressing step shown in Fig. 15 a
suitable tocl 212, which has a corresponding female mold 213
and a suitable male mold 214, is used for pressing the fin-

<ﬂ€anjﬁshed expansion projectile 1 from the raw projectile lc,
7
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where the notches at the edge provided for the preset break-
ing points in the cellar can be impressed already at this
method step. Depending on the special shape of the projectile
or the associated arbor or collar, this pressing method can
of course be completed and expanded to the required extent by
additional method steps. '
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THE CLAIMS DEFINING THE INVENTION ARE AS
FOLLOWS:

1.  An expansion projectile with an integral projectile body,
which at its end face forms a central arbor and a collar
coaxially surrounding the arbor, where the collar has an outer
shape tapering towards the free collar edge , and between
collar and arbor there is provided a cavity open towards the
front, characterized in the arbor consists of shaft and tip, that
the collar touches the arbor at least in the transition area
between shaft and tip, and that the athor protrudes at least up
to the axial height of the collar edge.

2.  The expansion projectile as claimed in claim 1,
characterized in that the shaft substantially has an axially
symmetrical shape with straight axially parallel generatrixes
or with generatrixes inclined forward towards to the axis, and
the adjoining tip has an obtuse-angled axial section.

3. The expansion projectile as claimed in claim 1 or 2,
characterized in that the collar has been pressed in radially in
the edge portion.

4. The expansion projectile as claimed in claim 1 or 2,
characterized in that the collar has been pressed against the
arbor tip in the edge portion.

5. The expansion projectile as claimed in any of claims 1 to
4, characterized in that the collar has preset breaking points in
the edge portion.

6.  The expansion projectile as claimed in any of claims 1 to
5, characterized in that a sheath of hard material has been put
onto the arbor.

7. The expansion projectile as claimed in any of claims 1 to
6, characterized in that the projectile body has a recess at its
bottom, which possibly extends into the arbor.

8. The expansion projectile as claimed in any of claims 1 to
7, characterized in that the arbor has a cavity open towards
the tip.




9, An expansion projectile substantially as described
herein with reference to the accompanying drawings.

Dated this twentieth day of January 2000

HUBSCHER HUBSCHER & HUBSCHER
Patent Attorneys for the Applicant:

FBRICE & CO
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