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This invention relates to a fire arm and has 
particular reference to a projectile for a bullet 
&nd barrel system in which the bullet or pro 
jectile is deformed during its passage through 
the barrel from a larger initial calibre or maxi 
nus diameter down to a smaller muzzle calibre, 
in Order to increase the propelling force im 
parted to the bullet. 

It is an object of the present invention to pro 
wide a projectile for a bullet and barrel combina 
tion in which the bullet irrespective of the large 
deforming forces acting upon it is only deformed 
in a predetermined ballistically favourable man 
ner, without assuming any undesirable shape or 
destruction. 
Another object of the invention is to pro 

vide a deformable projectile which prevents the 
groduction of excessive gas pressures in the bar 
rei and ensures an efficient guiding and center 
ing &ction of the barrel on the cylindrical part 
of the buiet and high firing precision. 

Still another object of the invention is to 
constrict the deformable projectile in such a 
Zia-aaller that the enlargy required for its defor 
Islation is kept within noderate limits. 

Still another object of the invention is to pre 
West iliation, SWelling or janning of the bullet 
sinci especially of its core due to the upsetting 
3fessia axerted upon it by the powder gases. 
With these and other objects in view, as may 

egoisie apparent from the within disclosures, the 
investion consists not only in the structures 
herein pointed out and illustrated by the draw 
is ags, but includes further structures corning 
Fihir the scope ci what hereinafter may be 
cisired. 

h&racter of the invention, however, may 
he test : iderstood by reference to certain of its 
Sixtietirai forms, as illustic8ted by the accom 

ing drawings in which 
sigS. to show axial sections of projectiles 

& Liets having the invention spplied thereto. 
shows a jacket tyre grojectile having 
ottoria and an outer jacket witi sulbsi 

original fort. 2- - - - 2 Créc2S, is is 

baire. 
ress-sectional view of the sane 
&t line A-E, Fig. 2, showing 
tie rified portior of S. aire. 
modified bike, having a ciosed 

a stee jacket, 
hollow ifia 
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Fig. 5 shows a bullet in which the outer jacket 
is drawn directly over the steel core. 

Fig. 6 shows a bullet in which a layer of a 
plastic material is interposed between the outer 
jacket and the steel core. 

Fig. 7 shows a bullet in which the outer cover 
is provided with one builbed portion only for ob 
taining a stream line final shape of the bullet. 

Figs. 8 to 12 are exaggerated fragmentary axial 
Sections of embodiments of a barrel and bullet 
System employing the projectile of my invention. 

Fig. 8 shows a barrel in which the tapered 
portions of the lands extend into the conica, 
part of the barrel. 

Fig. 9 shows a barrel in which the lands extend 
further into the conical part of the barrel. 

Fig. 10 shows 8 barre in which the conical 
portion has two different tapers, the maximum 
taper, being immediately in front of the cartridge 
magazine or breech chamber. 

Fig. 11 shows a barrel in which the taper foll 
lows a curve, having its maximum taper near the 
breech chamber. 

Fig. 12 shows a barrel similar to Fig. 11, but 
With the maximum taper at the end of the coni 
cal part. 

Referring now to the drawings in greater de 
tail, and first to Figs. to 3, it will be seen that 
a core of lead or the like is surrounded by a 
normal cover or jacket 2 in known grainer. In 
addition, an outer jacket 3 is drawn over the 
jacket 2 from the top end snd surrounds the 
cylindrical part of the same in the form of two 
annular bulged or bulbed portions é. In the 
bulbed state of the outer cover there is an axiai 
Spacig left between the rea, edge of the same 
and the end edge of the billiet while in a radial 
direction the end edge of the outer cover engages 
tightly the body of the oilet. Suring the pas 
Sage of my novel bullet, through the conical por 
tion of a barrel of the type shown in Figs. 8 to 

2, the buibed portions & of the outer jacket are 
congressed or depressed to assignie the cylii 
drical form shown in Fig.2 and due to the draw 
ing and stretching action involved therein the 
iscret 3 becomes longer, he dinnesigns are , 
preferebly so chosen that the end edges of the 
outer jacket 2nd of the core of the builet coincide 
Wiii) each other in the final cylindrica or sigooth 
state of the jacket, as shev; ) is Fi she ho 
OW SSces between the sited portic; is 3 and 
tie inner jacket 2 have now disappearsd, he 
outer jacket surrounds the inner jacket snoothy 
and the shape of the projectile is incy exactly. 
Siraiar to that of an ordinary jacket, type bullet, 

  



2 
The provision of the bulbed portions in an outer 
jacket of the bullet and the additional provision 
of a normal, tightly fitting inner jacket 2 are 
important features of my invention. 
By way of alternative, the normal jacket 2 of 

the bullet may be closed at the rear end of the 
same, so as to protect the softer core of the 
bullet against the direct action of the powder 
gas, as shown in Fig. 3. 

in the preferred form of my novel bullet only 
the outer jacket 3 and its bulbed portions are 
subjected to the deformation required to effect 
the requisite guiding of the bullet in the lands 
and grooves of the rifled portion of the barrel. 
To this end, the maximum cross section or calibre 
of the portion of the bullet inside the Outer jacket 
is made Smaller than the smallest calibre or cross 
section within the lands in the cylindrical portion 
of the barrel. This offers the advantage that 
the outer jacket if desired may be applied di 
rectly on the steel or like core of ordnance pro 
jectiles or the like, in the manner shown in 
Fig. 5. 
On the other hand, it is also possible in bullets 

having a steel core and an outer jacket 3, to 
provide a thin layer of easily deformable or plas 
tic material, 8, Fig. 6, such as soft lead or hard 
lead and the like between the outer jacket 3 and 
the core 6, or even to completely fill up the hollow 
Spaces within the bulbed portions by such a ma 
terial. The intermediate layer 8 is then drawn 
Qut in the passage of the bullet through the bar 
rel and assumes the full length of the bullet, 
thus acting as a lubricant or antifriction means 
for the bullet. A further advantage is attained 
by the easily deformable intermediate layer in 
that in case of large tolerances of the bullet 
diameter and an excessive diameter of some bul 
lets, the steel core is not jammed in the barrel 
but the difference is compensated by deformation 
or displacement of the soft intermediate layer 8. 
A bullet of a ballistically favourable tear or 

torpedo shape' may be obtained by a construc 
tion as shown in Fig. 7. In this case, the bullet 
0 with its jacket 9 which may be slightly tor 
pedo- or tear-shaped, is provided with an outer 
cover that is drawn over the jacket 9 from 
the top end thereof and bulged or arched from 
the point f2 where the forwardly tapered front 
end of the projectile passes over into the middle 
and rear part thereof, towards the end of the 
projectile, in the form of a single bulb (3 the 

0 

5 

20 

25 

30 

barrel. 

2,288,804 
followed by a cylindrical guidance for the bullet. 
Instead of making the normal tapered part of 
the barrel longer it is also possible to provide a 
separate-conical portion between the normal ta 
pered portion and the cylindrical portion of the 

I prefer to make said conical part with 
a smooth unrifled bore in order to avoid any 
undue resistance offered against acceleration of 
the projectile in addition to the resistance due 
to the deformation work. 
A barrel of this kind is shown in Fig. 8. The 

conical part 4 in this case begins right in front 
of the breech chamber 5 and bullet space 9 
and has a maximum calibre corresponding to the 
maximum diameter of the outer jacket of the 
bullet , from which it is tapered uniformly down 
to the diameter of the cylindrical end portion 
6 of the barrel that corresponds to the diameter 

of the bullet after the outer jacket of same has 
been drawn out and depressed. The cylindrical 
portion f6 is rifled at 7 and the lands taper of 
in the conical part 4, over a distance 18, in a 
similar manner as with the conventional barrels. 
Where the manufacturing tolerances to be ad 

mitted for the barrel and bullet calibre are large, 
it may be required that the rifling extends furn 
ther into the conical part 4' by a distance 8', 
Fig. 9, and in some instances to a point near the 
cartridge magazine 5, in order to ensure the re 
quired degree of firing precision. In this case, 
the lands are so formed, if possible, that the 
grooving or channelling work exerted with respect 
to the outer jacket is kept at a low rate. To 
this end, the lands may be formed to rise quite 
gradually from the inner walls of the barrel, as 
to their height and width, with a very small 

40 

rear end of which tightly engages the body of the . 
bullet as in the above described types. In its 
passage through the barrel the bulbed portion is. 
compressed only to such an extent that the end 
edge of the outer jacket f coincides with the 
end edge of the normal jacket 9, while a certain 

55 

clearance is left at the bulbed portion so that 
the bullet leaves the barrel in a tear-shaped form 
underlying favourable aerodynamic conditions. 

In order to obtain the required increase of the 
ballistic effect with projectiles such as described 

60 

the barrels from which the projectiles are fired 
are constructed in the following manner. 
The tapered part of the barrel between the 

breech chamber and the cylindrical part is made 
longer than with normal barrels (the length of 
the tapered part of which is about 3 to 5 calibre 
lengths), by an amount corresponding to the re 
quired deformation work so as to keep the gas 
pressure within the known limits, while the pitch 
or taper may be kept at the known figure, i. e., 
One depth of the rifling or grooves at 3 to 5 calibre 
lengths or 1:80 to 1:100. The tapered part is 

twist or without any initial twist so as to assume 
only quite gradually their normal width and 
height and their final twist. v 

In order to ensure high resulting precision it 
is required that the front bulb of the outer jacket 
is guided and centered in the conical part of the 
barrel already after a very short travelling dis 
tance and while the rear bulb is still being guided 
in the breech chamber. In order to produce such 
early guiding action with larger working toler 
ances I may provide the conical portion of the 
bore in the barrel with a high initial taper in 
front of the breech chamber 5, for example, in 
the manner shown in Fig. 10 in which a short 
conical connecting portion 20 of an increased 
taper or pitch is provided between the long coni 
cal part 4' of the barrel and the chamber 9. 

Furthermore, it is contemplated that the cond 
cal portion of the barrel bore may have a taper 
following a non-linear, curved characteristic hav 
ing its maximum taper or pitch near the breech 
chamber or near the muzzle end, as shown by way 
of example at 2 in Figs. 11 and 12, respectively, 
whereby the special features, more particularly 
the explosion Speed, of the respective gun-powder 
may be net or a rapid initial acceleration of the 
bullet may be effected. 

It will thus be understood from the foregoing 
that in such a barrel and bullet system the de 
formation of the projectile is effected by draw 
ing out and depressing an additional outer jacket 
on the projectile body and the lands are so shaped 
and dimensioned with respect to the wall thick 
ness of the Outer jacket as to form grooves in 
said outer jacket only, without entering too deeply 
into the same or even cutting through the same. 
Accordingly, the real bullet bodies or any por- . 

75 
tions or projections or rings of the same are not 
subjected to deformation in the barreland bullet 
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system embodying my invention, as distinct from 
known systems of this kind. 
This will be seen best from Fig. 2d, showing 

a cross sectional view through my novel pro 
jectile on the line A-B in Fig. 2, as it leaves the 
barrel which is shown in an end view. As shown 
in this figure, the core and the inner or normal. 
jacket 2 are not deformed at all, while the outer 
jacket 3 has been deformed and depressed into 
tight engagement with the inner jacket. Also, the 
lands 8 between the grooves of the rifling 
have formed corresponding channels or grooves 
in the Outer jacket while intermediate the lands 
the engagement between the jackets 2 and 3 is 
less tight. The portion of the barrel in Which 
the first acceleration and deformation is in 
parted to the projectile is made without any twist 
of the rifling, if any, in Order to ensure that 
the Outer jacket will be drawn out smoothly and 
exactly in the direction of the axis of the pro 
jectile, whereby the resulting precision is en 
hanced. 
The smooth shape of the bullet core prevents 

the outer jacket from getting stuck at any inter 
mediate point of the core and ensures a smooth 
sliding of the outer jacket along the core. More 
OVer, due to the provision of a separate normal 
jacket around the bullet core in the case of a 
Soft and deformable nature of the core, the same 
is prevented from getting upset in the barrel and 
causing cold Welding or jamming therein. 
The Outer jacket may be made of any suitable 

deformable or resilient material, as for instance, 
Soft sheet iron, plated sheet iron, gun metal or 
the like and its thickness may be of the order of 
the thickness of normal projectile jackets. 

I claim: 
1. For cooperation with a barrel having a 

tapered bore portion, a projectile comprising a 

O 

5 
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core of a material liable to be deformed under 
the explosive action of the associated charge, an 
inner jacket surrounding said core for prevent 
ing deformation of the same and an outer jacket 
which tightly engages said inner jacket at its 
front end and slidably at its rear end and is 
bulged out intermediate said ends in the form of 
at least one annular bulb, said bulbed portion 
being adapted to be depressed into intimate en 
gagement with said inner, jacket, with sliding 
movement of the rear end of said outer jacket on 
said inner jacket, by passage through said barrel. 

2. For cooperation with a barrel having a 
tapered bore portion, a projectile comprising a 
core of a material liable to be deformed under 
the explosive action of the associated charge, an 
inner jacket surrounding said core on all sides for 
preventing deformation of the same and an Outer 
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jacket which tightly engages said inner jacket at 
its front and rear ends and is bulged out in the 
form of at least one annular bulb, said bulbed 
portion being adapted to be depressed into inti 
mate engagement with said inner jacket, with 
sliding movement of the rear end of said outer 
jacket on said inner jacket, by passage through 
said barrel. 

3. For cooperation with a barrel having a 
tapered bore portion, a projectile comprising a 
hard surfaced core, a deformable jacket, and a 
thin layer of a plastic material intermediate said 
core and said jacket, said jacket being free With 
respect to said core adjacent the rear end there 

35 

of and bulged out intermediate the ends of said 
projectile and adapted to be drawn out rear 
wardly in coaction with said plastic layer to a 
smooth and substantially cylindrical form, by 
passage through said barrel. 

WADEMAR BORN. 


