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Ref.: Expediente No. 04.020.357
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~ CARTUCHO Y METODO PARA PREPARAR AL MENOS UNA
INCISION RADIAL EN EL CUERPO DE LA BALA"
Sollcitante: VLASTIMIL LIBRA.

RESPUESTA A EXAMEN DE FORMA

MARGARITA CASTELLANOS ABONDANO, mayor de edad,
identificada y domiciliada coma aparece al pié de mi firma, en atencién a su
oficio No. 03458 notificado el 1 de Abril de 2004 estando dentro del
término concedido, atentamente me permito dar repuesta al mismo de la

siguiente manera :

Establecs sl funcionario examinador lo sigulente:

-~Se debe aflegar el poder otorgado al abogado que aparece en la solficitud
como apoderado, con el lleno de los requisitos exigidos en el Ciédigo de
Procedimiento GCivil. Cuando se requiers debe allegarse la sustitucion del
poder, otorgada por quien aparece como apoderado principal™

-“Se suglere aportar nuavas gréficas por cuanto las que obran dentro del
expediente no tienen j/a suflclents nitidex para su entendimiento y postedor
reproduccion”.

Con el objeto de atender a las anteriores observaciones, me permito
presentar los siguientes documentos:
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B Copia auténtica del documento de poder otorgedo por VLATIMIL
LIBRA debidamente notarizado y lagalizado por Apostilla, junto con
su respectiva traduccion avalada por la Embajada de la Repiblica
Checa y certificacién del Ministerio de Relaciones Exteriores.

m Sustitucién de poder a nombre de MARGARITA CASTELLANOS.

M Nuevas figuras 1 a 11y ?

B Copias certificadas de los documentos de prioridad No. PV 2003-
681 del 6 de Marzo de 2003 y No. PCT/CZ2003/000018 dsl 5 de
Marzo de 2002, junto con su traduccién simple de carétula y

raivindicaciones.

Cumplido asf con lo dispuesto, atentamente solicito a Ud. se
continie con el trdmite corraspondiente & esta solicitud de Patente de

Invencion.

Del Seiior Jefe,

W eDIVIEIVVITEY g

C.C. No. 39.779.664 de Usaquén

T.P.A. No.70819 de! C. Sup. de ia Judicatura
Carrera 9 No. 93 - 09 - Santa Fe de Bogota
Teléfonos: 610 74 80 y 610 74 60

Santa Fe de Bogotd, D.C.. 4 () TR 2004

*gt/4917-FNPCT
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Apartado 8349
Bogoth, D.C. - COLONBIA

Sefior

Jefe de la Divisién de Nuevas Creaclones
Superintendencia de Industria y Comercio

Ministerio de Comercio, Desarrollo, Industria y Tu[iamo

E. S. D.
Ref.: PODER conferido por VLASTIMIL LIBRA

Yo, XIMENA CASTELLANOS ABONDANO, mayor de edad, identificada y domiciliada como
aparece al pié de mi fima, atentamente manifiesto a Uds. que sustituyo en la Dra.
MARGARITA CASTELLANOS ABONDANO, el poder que me confiri® VLASTIMIL LIBRA, -

con domicilio en 671 53 Jevisovice 346, REPUBLICA CHECA.

debidamente legalizado por Apostilla bajo el No. 807/2004 el dia 10 de Marzo, 2004, con
las mismas facultades que me fueron conferidas, para tramitar la solicitud de Patente de -
;nvenc:l.ﬁn en Colombia, para: "CARTUCHO Y METODO PARA PREPARAR AL MENOS UNA

INCISION RADIAL EN EL CUERPO DE LA BALA", que se tramita bajo el Expediente

No. 0“.020-357.-

Del Sefior Jefe, Acepto

C.C. No. 39.779.654 de Usaquén

.C. No. 39.773.330 de Usaquén

T.P.A. No. 68.236 del C.S.J. T.P.A. No. 70.819 del C.S.J.
Carrera 9 No. 93-09 — Bogota, D.C. Carrera 8 No. 83-00 — Bogotd, D.C.
Teléfonos: 8107420 — 8107480 Teléfonos: 8107420 — 6107480

Bogota, D.C.
XCAMCA / 4917
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VLASTIMIL LIBRA

Domicillados en

671 53 Jevisovice 346, REPUBLICA
CHECA

Nombran por ol presents a XIMENA CASTELLANOS A. ylo
MARGARITA CASTELLANOS A. abogadas con oficinas en Ia
Carrera 9 No, 93-08, Bogotd-Colombia para

y para obtener la proteccin de mi (nuestra) propledad
Industrial y con esie fin autorizamos e dichos apoderados para
que nos represanten ante cualesquiera autorikdades o persones
dg los Armdenss adminisirativo, contencioso —adminisirative ¥
Judicial en todo lo relecionado con los siguentes actos y

gestionea:

a) Obisncién de patentes de invencién, modalos y dbujos
indusiriaies: regisiro do marcas de febrice, de servico,
coleclivas 0 defensivas y de denominacicnes de origen,
depisiio do nombres y ensefllas comercialos; U
renovacién, promoga, inecripcion de traspaso y cambio de
nombra o domicillo, cancelacidn voluntaria y e regisiro de
licenclas de uso do esos derechos;

b) Para la oblencitn de regisiros saniteris;

c) Acciones de oposicion, observaciin, cancelacidn, nulidad,
medidas cautelares y en general los juicios civies, penaies,
adminlstraiivos o contsncioso - administrativos que
prOMOvVAmOs O $6 NOS pPromuevan.

Pudiendo en fodos los acios y gestiones ariba mencionados

sustitlr 4sta mandato, fransigir, desistir, recibir, cancelar,

renunclar, sceplar nolificaciones y nombrar apoderados

Judictales y exirejudiclales.

Dadoyfymadohoy 1° de Marzo de 2004
en Znojmo

por Mr. Vlestimil Libra

NG (F et
&0

POWER OF ATTORNEY

| {we) the undersigned

. Viastimil Libra
of
671 53 Javidovice 348, Czach Republic

hereby grani(s) Power of Atomey fo XIMENA
CASTELLANOS A. and /or MARGARITA CASTELLANOS &
atiomeys residing at Carrara 8 No. 93-08, Bogots- Calombia,
]

and to obtain the protaction of my (our Indusirial Property, for
which purpose we authorize the seki attomeys to represent us
before any authorties, or persons, specislly thosa,
administretive, conientious and |wdiidal, b al maters
concaming the following:

a) Obtainment of patents, models and designs, registration of

trademarks, service, collective and defensive marks, and of

designatione of origin; the deposit of trade names and

ensigns; its renewsl, exiansion, recondal of assignments,

change of name or domicile, voluntary canceliation, and the

regisiration of lcenses of use of the above rights;

b) For the obtainment of Sanitary registrations;

¢) Actions of opposition, cancellation, nullty, infringement,
granting of licenses; and In general the cvil, aiminal and
administrative sults related to those rights; actions and
sults insttuted by us or against us;

in o the above matiars they may substitute this power of

aflomey, compromise, desist, cancel, receive, ranounce,

accept notifications and appoint sitomeys In fact, in or out of

court.

Given and signed this March lst, 2004
in Znojmo

by Mr.Viastimi Libra

{El notario debe suscribir el documento en la pagina sigulente) (Notary shall execute on the other side)
(Se requiere lagaiizacion consular o mediente aposiilla) {Consuter legaltzation or apostile is required)
ALVARO CASTELLANOS M. & CIA.

ABOGADOS COLOMEIA
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Bans ¥slo ovefovac! knihy &slo 0% /2004

Ovétuji, %e Viastimil Libra

r.&.-490811/189
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TRADUCCION DE LA CERTIFICACION DE LA FIRMA Y DE LA APOSTILLA EN LA
TERCERA HOJA DEL DOCUMENTO ( DEL IDIOMA CHECO A IDIOMA ESPANOL) :

Certificacién de la firma:

Numero de orden del libro de registros 0171/ 2004
Certifico, que Vlastimil Libra

niimero de nacimiento 490811/ 189

direccién: Jevisovice 346

identificado con la cédula de ciudadania vigente,
firmé personalmente frente mi este documento.
En: Znojmo, dia: 1. de marzo 2004

Firma: ilegible

Sello grande redondo ;- JUDr. Jiri Frye Notario en Znojmo

APOSTILLA
( KONFERENCIA HAYA , 5.de octubre 1961)

1. REPUBLICA CHECA

Este Documento piblico fue
firmado por : JUDr. Jiri Fryc

en funcién:: notario

4. sellado con el sello: JUDr. Jiri Frye

L

Notario en la ciudad Znojmo

LEGALIZADO

h

en: PRAGA
6. el dia: 10 de marzo 2004

7. MINISTERIO DE JUSTICIA
DE LA REPUBLICA CHECA

8. Numero del registro: 807 / 2004
9. Estampilla: 100 koronas checas
10. Firma: Vratislava Rojtovd

Sello redondo pequeilo :

Ministerio de Justicia de la Republica Checa *33

2




Embajada de ]Ja Republica Checa

Velvyslanectvi Ceské republiky
Avenida 7, No. 155-33, Of. 603-694, Bogotd, D.C., Colombia
Tel: +571-6400600, Fax: +571-6400599
E-mail: bogow@iembassy.nzv.cz, Interoet: www.izv.cz/bogota

No. 76/04 Velor 25.000,-- COP

Se certifica que esta traduccién compuesta de 1 pégina en idioma espaiiol corresponde al texto de
1 pigina en idioma checo.

En Bogotd 23 de abril 2004

Tomas Pospisek ——

Jefe de la Seccién Consular /{:\ bEs,\-g";-;._‘
Get,

de la Embajada Checa
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MINISTERIO DE RELACIONES EXTERIORES
COORDINACION GRUPO INTERNO DE TRABAJO
DE LEGALIZACIONES Y APOSTILLA

LA SUSCRITA COORDINADORA DELGRUPO INTERNO
DE TRABAJO DE LEGALIZACIONES Y APOSTILLA
DEL MINISTERIO DE RELACIONES EXTERIORES

CERTIFICA

Que revisados los registros que se llevan en la oficina de Legalizaciones y
Apostilla, no aparece registrado ningdn traductor e interprete Oficial para el idioma

CHECO.

La anterior certificacion se expide a solicitud del interesado..

Dada en Bogota D. C., veintitrés (23) dlas del mes de Abril del afio dos mil cuatro
(2004). y ;

PAULINA GOMEZ BORDA
Coordinadora Grupo Intemo de Trabajo

de Legalizaciones y Apostilla

Transversal 17 # 98 53 Teléfono No. 525-1860 / 525-1B62 Bogotd, D.C.
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CZECH REPUBLIC

INDUSTRIAL PROPERTY OFFICE

confirms that

LIBRA Vlastimil, Jevidovice, CZ

filed on 06.03.2003
patent application file no. PV 2003-681

and that the attached enclosures are in accordance

with the documents originally filed in this application.

For the President: Ing. Jan Mrva
t (signed)

In Prague 20.02.2004 Stamp of Industrial Property Office

N - 4]
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TRANSLATION FROM CZECH

A cartridge and a method of preparing at least one radial incision in the body of the bullet of the
cartridge

Field of the invention
The invention concerns the arrangement of a cartridge with piercing bullet with incressed

effectiveness in penetrating bullet-proof vests and other ballistic shields, particularly hard barriers such
as armoured transport means, special glass etc.

Description of the prior art
Expanding bullets are known for pistols, rifles, shotguns and the like, in which the body or jacket of

the bullet mushrooms open to a greater diameter on striking a barrier, thus causing a greater effect
upon that barrier. This effect is to a considerable degree influenced by the velocity of the bullet and
the resistance of the barrier to the impact of the bullet. The front portions of the bullet, for attainment
of controlled expansion, are arranged by appropriate methods so that opening of the body of the bullet
on impact with the barrier occurs more forcibly and at lower velocities. The bodies of the bullets can
be fumished beforehand with outer transverse or longitudinal peripheral incisions (PCT Application
WO 00/79211, US Patent 6,148,731, CZ Patent 289,744) or with inner longitudinal incisions (US
Patent 3,881,421) which facilitate controlled opening of the body of the bullet; for this purpose caps
are also used with peripheral projections which are forced backwards, on impact, into the opening in
the bullet (US Patent 4,685,397, PCT Application WO 00/79211) and the body of the bullet is
ruptured internally by their projections. In the aforementioned PCT application WO 0079211 & bullet
is specifically described showing controlled expansion, where an opening is drilled from the front into
the body, in which there is firmly lodged a core made of a harder and more solid material, for example
steel. The solution is intended for hunting rifles, and therefore for soft targets. The core is released
from the bullet after opening of its body. The purpose is to facilitate controlled opening of the body of
the bullet on striking the target so that the body does not fragment into more pieces, its enlarged front
surface delivers the essential part of its energy to the target which, however, remains intact and
undamaged as a targcet (game). In the given case this is achieved both by outer radial grooves and by
inner longitudinal grooves. In none of these solutions was the purpose to penetrate a hard material in a

barrier, nor was it a question of unfavourable impact angles.

ummary of the invention
The said purpose is achieved by the solution according to the invention submitted, by employing
several of the already known features mentioned above, but in a new combination with sdditional
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features. The solution involves a cartridge consisting of & shell with powder filling and a bullet, where ﬁ
the buliet compriscs a body having a rear base and peripheral walls, in the axis of which is fixed a
piercing core. The basis of the invention lies in the fact that the body is adapted for controlled

detachment, in the area of weakening of its peripheral wall, of at least one of its forward portions afier
the bullet impacts with the barrier.

Upon impact of the bullet with a hard barrier, for example a stee] plate or a glass or ceramic sheet, the
piercing core of the bullet breaks into the barrier and at the same time there is an abrupt opening of the
peripheral wall of the front portion of the body of the bullet, which rips off in the area of its weakening
uncovering the piercing core and, due to the inertial mass of the rear portion of the body, its further
penetration into the hard barrier is significantly increased. Thus only the hard, sharp core of the bullet
breaks into the barrier.

The body of the buliet comprises a guiding forward portion and a rear portion of greater diameter for
stabilising and guiding the bullet in the barrel. The diameter of the rear portion corresponds to the
calibre of the gun. The piercing core is lodged with radial allowance in the body, in the opening on the
front side. Between the forward portion and the rear portion of the bullet, the body has a deforming
wall with reduced thickness, so that the area where it meets the shouldered rear portion forms the
ripper zone of the front portion of the body. The piercing core comes to a point at its front end and the
hollow between this front end of the core and the adjacent part of the inner wall of the opening of the
body is filled with 2 malleable plug whose outer surface forms at least the greater part of the impacting
surface of the bullet.

Upon impact of the bullet with a hard barrier, the soft material of the plug permits the instant fixation
of the bullet to the barrier in the place of contact, without the angle of impact of the bullet changing.
The sharp point digs into the barrier, thus preventing its glancing off, ricocheting or rupturing. As
soon as the point penetrates the barrier, the material of the plug is displaced along the conical surface
of the point of the piercing core, the weakened deforming wall of the body of the bullet bulges
outwards and then the whole forward portion of the body of the bullet breaks off and disintegrates. Its
broken-ofT fragments scatter in all directions along the surface of the hard barrier, but the person firing
is not struck or endangered by this disintegration, even when firing at close range. Only the sharp hard
core of the bullet pencirates the hard material of the barrier, partly by its own inertia and pertly by the
inertia of the rear portion of the bullet which increases the penetration of the core. The piercing core is
made of a materia] with a high degree of strength, hardness and mass, for example steel, tungsten or

sintered metal carbides.
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The deforming wall can be formed by the base of a rectangular groove, arranged radially in the body
of the bullet, while the rear side wall of this groove, which is at the same time the forward surface of
the shouldered rear portion, forms the first impacting surface. The length and depth of the rectangular
groove are dictated by the type and strength of the material used in the body of the bullet to ensure its
manipulating solidity, so that this weakened part of the body is not deformed as the bullet is pushed
into the shell and in normal manipulation of the cartridge. After detachment of the whole front portion
of the body of the bullet upon impact with the hard barrier and its disintegration, the rear side wall of
the rectangular groove forms the first impact surface of the body of the bullet with the barrier.

The front portion of the body of the bullet in the direction of the exit from the opening preferably
narrows down in a rounded shape so that the impact surface of the bullet forms a malleable plug, while
the conical front end of the core of the bullet runs into this impact surface with its point. The rounded
front portion serves to guide the cartridge from the magazine into the cartridge chamber of the gun.
The malleable plug, made of lead or plastic for example, reduces the dynamic deformational strength
of the forward portion of the body of the bullet. After impact with the hard barrier it behaves like a
fluid in a closed space permitting, as already mentioned, the instant fixation of the bullet to the barrier
at the point of contact and subsequently causing the outward bulging of the weakened body of the
bullet and the breaking off of the forward portion of the body of the bullet in the area of the rear side
wall of the base of the rectangular groove, which at the same time forms the front surface of t.he-

shouldered resr portion.

The body of the bullet can be advantageously adapted for gradual detachment of at least one of its
other parts in the direction from the front wall of the bullet, in the area of a radial incision in the
peripheral wall of the rear portion. The body can have at least one radial incision on the outer
periphery of its rear portion.

In an altemative embodiment the body can have at least one spiral-shaped incision on the outer

periphery of its rear portion, or evenly arranged spaced-out axial incisions.

In a further embodiment two radial incisions of trapezoidal section can be arranged at a distance from
each other in the rear portion of the body of the bullet in the direction of the axis of the narrowed
section, the forward wall of each of the incisions being at right angles to the axis of the bullet, while
their rear walls are part of the second and third impact surfaces respectively.

At the moment when the core of the bullet penetrates the hard barrier so deeply that the rear portion of
the body of the bullet touches the barrier, the controlled swift disintegration occurs of the individual
parts of the body, separated from each other by radial incisions, which easily separate from the
remainder of the body of the bullet and in such a way that the remaining portion of the body is always

(+



lined up on its front portion (in the direction of the movement of the bullet) in the course of its
disintegration. This facilitates the further gradual controlled disintegration of the body of the buliet,
thus avoiding unnecessary loss of energy during penetration of the core into the hard material of the
barrier. The outer diameter of the hole of the shot-through material of the barrier, which is basically
cylindrical in shape, always corresponds to the outer diameter of the fired core. On the front side of
the shot-through barrier an impression is formed by the controlled disintegration of the body of the
bullet. In a barrier made of soft material, for example soft steel, the impression is greater, in hard
material (for example steel sheets used for armoured vehicles, walls and the like) it is almost
imperceptible. Upon impact with a hard barrier the piercing bullet immediately behaves like an under-
calibered bullet, since only the core and not the body of the bullet breaks into the barrier, with grester
firing energy.

The base of the body of the bullet closes with its surface the inner space in the shell, which is
preferably filled with a compressed powder filling. This makes it possible for the piercing bullet to
have a high initial velocity, which is achieved by the low mass of the bullet in combination with the
special preparation and filling of the shell with powdered fill. First of all a determined quantity of
powder is put into the shell or into the jig and is compressed with a determined pressure (a pill is
formed having the internal dimensions of the shell). Alternatively, a previously compressed powder
pill, whose dimensions correspond to the shape of the shell, can be inserted into the shell. By this
technique the cartridge is supplied with a large amount of energy which is released, after ignition by a
fuse, during the whole period of passage of the bullet through the gun barrel, without dangerously
exceeding the maximum permitted pressure in the cartridge. Quite a different curve thus arises in the
course of combustion of the powdered fill and a besically longer duration of the pressure needed
during the whole period of acceleration of the bullet in the gun barrel. The pressure at the mouth is
thereby increased compared to normal ammunition, for example in the 9 mm LUGER cartridge (the
most frequently used gun for police and special army units) there is a twofold increase. In short pistol
cartridges this velocity and energy, which is almost three times greater than in normal ammunition,
cannot be created without compression of powder. Moreover this method of preparation and filling of
the cartridge ensures, with a light bullet for example 2.9 grams in weight, normal functioning of guns
(pistols and automatic weapons) that is repeating, automnatic loading etc.

A further basic feature of the invention is the method of preparing at least one radial incision in the
body of the bullet of the cartridge according to any of the embodiments mentioned, during which the
rear portion of the body is formed with a greater outer diameter with at least one radial incision of
trapezoidal section with symmetrical sides, and subsequently the body is extruded, through a stepwise
narrowing opening in a calibrating member, to the required lower calibre, by which the material of the

body in the area of the radial incision becomes non-homogeneous and deforms so that the front side of

o\
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Y
the radial incision in the direction of the extrusion straightens until it is at right angles to the axis of the b
body, with a simultaneous increase in the density of the material in this area, and its rear side opens up
still more, with a simultaneous decrease in the density of the material in this ares. This arrangement
allows for controlled and gradual deformation of the rear portion of the body of the bullet after impact
with the barrier. The effect of this non-homogeneous material of the body of the bullet is the
reduction of the dynamic strength of the body of the bullet, at least on one impact surface, which after
detachment has the shape of a truncated cone, narrowing in the direction of the front portion of the

bullet. Thus the body of the bullet does not penetrate the material of the barrier.

A further advantage of the cartridge with the bullet according to this invention is that the type of
cartridge can be immediately identified and distinguished from ordinary ammunition by the outer
shape of the bullet, and by feel alone under unfavourable visual conditions, for example at night.

Brief description of the drawings

The invention will be more clearly explained in the examples by means of the attached drawings and
the subsequent detailed description. Fig. 1 is a schematic representation in longitudinal section of an
example of the configuration of the body of the bullet with radial outer incisions and inserted hard
core. In Fig. 2 there is a photo of one of the possible embodiments of the piercing bullet, where not
only the outer shape and configuration of the bullet, whose body is made of brass, are visible but also
the shaped lead plug on the front surface of the bullet. Fig. 3 shows a similar embodiment of the buliet
as in Fig. 2, the body of the bullet in this case being made of a light metal alloy, with the possibility of
colour differentiation which assists in the determination and identification of the origin. Fig. 4 shows
the bullet after hitting the target. Fig. 4A involves a soft material, for example a living organism, a soft
mass such as clay etc; B involves a target made of a herder material, for example wood or plywood; C
is a soft metal, for example class 11321 steel and D is a hard metal, ceramic or glass. The gradual
controlled deformation of the body of the bullet can be seen, depending upon the hardness of the
targeted barrier. The body of the bullet goes through the target matter only in the cases of A and B; in
the case of C and D it glances off the barrier and only the piercing core penetrates, the remainder of
the body of the bullet being broken up into fmgments, which are shown in Fig. 5. Fig. 6 shows a side
view of glued multi-layer glass, for example of the kind used for protection of bank operations, in the
given case 30 mm thick. In Fig. 7 the glass shown in Fig. 6 has been shot through by the piercing
bullet according to this invention. Fig. 8 shows a bullet hole in hard material, in this case a sieel sheet
of the HARDOX type, S mm thick, the view being from the side where the bullet enters. The
impression of the bullet is minimal here. Fig. 9 shows the opposite side to Fig. 8, where the buliet

exits.

"
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Fig. 10 shows a bullet hole in soft material, in the given case a class 11375 steel sheet of 10 mm b

strength; the view is from the side where the bullet enters, the impression of the body of the bullet
being evident here. Fig. 11 shows the opposite side to Fig. 10, where the bullet exits.
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Examples of preferred embodiments
The piercing bullet 1 consists of a cylindrical body 2 generally made of brass, a light metal alloy,

plastic and the like, which is lodged with clearance and in a pre-defined position in the shell 13 with
corresponding dimensions for various types of cartridges and uses. The body 2 is inseparably joined
to the shell 13 by a conventional method, usually erimped or painted over. In the production of the
body of the builet 2 its initial outer guiding diameter is greater than after completion. In its rear
portion (with respect to the direction of the movement of the bullet ] after it is shot from the gun),
which is preferably inside the shell 13, the body 2 is furnished on its outer surface with radial incisions
12 or with spiral-shaped incisions (generally one to three incisions). The incisions 12 are separated
from each other by the guiding surfaces of the cylindrical part of the body 2 of the bullet 1, which
serve to guide the bullet | in the bore of the barrel and cause its rotation in the barrel. The incisions 12
can be produced by various methods, for example machining, rolling, pressing, injection moulding in
the case of plastics, and so on. They are generally trapezoidal in shape, narrowing down in the
direction of the axis of the body 2 of the bullet ]. The depth of the incisions 12 is dictated by the
material used for the body 2 of the builet 1 and the requirements for subsequent destruction of the
body 2 after hitting the target. So that the bullet should acquire the final size of the diameter of the
body 2, it is calibrated by extrusion through a stepped calibrating member in the direction of the
movement (irajectory) of the bullet ] after firing from the gun. During this operation a change occurs
in the shape of the incisions 12. The material of the body 2 of the bullet ] is deformed in the area of
the guiding rings formed by the incisions. In the forward parts of the rings, with respect to the
direction of their calibration, the material of the body 2 is squeezed backwards and a non-
homogeneous structure arises. The originally slanting surface of the rear parts of the guiding rings
straighten until they form a right angle with respect to the axis of the body 2 and the density of the
material increases in the area of the base of the incisions 12. Conversely, in the forward parts of the
guiding rings there is a reduction in the density of the material and an increase in the angle of their
sloping surfaces. This modification permits a controlled and gradual deformation of the rear portion of
the body 2 of the bullet 1 after its impact with the barrier.

After insertion of the front portion of the bullet ] into the bore of the gun barrel, the outer diameter of
the body 2 of the bullet ] is reduced st a certain distance before the mouth of the shell 13. In the
direction of the forward portion of the bullet ] the body 2 is further lightened by the deforming groove
10 formed in it. The length and depth of the deforming groove 10 are dictated by the type and strength
of the material used in the body 2 of the bullet ] to ensure the manipulating strength of the bullet 1. In
other words, to ensure that this weakened part of the body 2 is not deformed as the bullet 1 is pushed
(in preparation and filling) into the shell 13 and in normal manipulation of the bullet ] and the

cartridge.
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Connected to the deforming groove 10, in the forward direction, is the rounded front part or head 5 of
the bullet 1, which corresponds to the type of bullet and serves to guide or introduce the cartridge from
the magazine into the cartridge chamber of the gun, by the force of the gun breech. Even during this
operation, deformation (misalignment, eccentricity) of the jacket of the body 2 of the bullet ] cannot
occur in the area of the deforming groove 10. From the forward side the body 2 of the bullet 1 is
furnished along its axis with a central opening 7 of circular section, into which is inserted a core 3
made of a meterial with a high degree of strength, hardness and mass, for example steel, hardened
steel, tungsten or sintered metal carbides. The core 3 in its forward part comes to a point 8, which can

be in the shape of a cone with a sharp-angled apex. The jacket of the cone can be flat, rounded or
basically of any rotary shape suitable for the specific uses of the material and the application of the

cartridge.

The free space of the opening 7 between the point 8 and the inner wall of the head 5 is filled with a
plug 4 of soft material, for example lead or plastic. Its purpose is to reduce the dynamic deformational
strength of the forward part of the bullet 1. After impact with the barrier it behaves like a fluid in a
closed space, acting in all directions. After the bullet ] hits the target obliquely, there is deflection of
the head 5 of the bullet 1 and gradual deformation of the body 2 in the area of the deforming groove
10. The soft material of the plug 4 permits the instant fixation of the bullet 1 to the barrier at the point
of contact, without the angle of impact of the bullet ] changing. In this process, the sharp point § of
the core 3 of the bullet ] digs into the barrier, thus preventing its glancing off, ricocheting or rupturing.
As soon as the point 8 penetrates the barrier, the material of the plug 4 is displaced along the conical
surface of the point 8, the weakened body 2 of the bullet 1 in the area of the deforming groove 10
bulges outwards and then the whole forward portion of the body 2 of the bullet 1 breaks off and
disintegrates. Part of the core 3 is thereby uncovered.

If the barrier is made of a hard material, for example steel, glass, ceramic, in the shape of a plate or
board etc., then its broken-off fragments plance off and scatter in all directions along the surface. It is
evident particularly when firing at close range, for example | to 2 metres. In no event is the person
firing struck or endangered by this disintegration. Only the hard core 3 of the bullet 1 is forced into
(penetrates) the hard material of the barrier, partly by its own inertia and partly by the inertia of the
rear portion of the bullet 1 which, through the base 6 of the body 2 of the bullet 1, increases the
penetration of the core 3 by its inertial mass. At the moment when the core 3 penetrates the hard
barrier so deeply that the rear portion of the body 2 of the bullet 1 touches the barrier, controlled
disintegration occurs of the individual parts of the body 2, for example gradually along the individual
guiding rings which during manufacture (calibration) are made so that they easily separate from the
remainder of the body 2 of the bullet 1 and in such a way that the remaining portion of the body 2 is
.always lined up on its front portion (in the direction of the movement of the bullet 1) in the course of
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its disintegration. This facilitetes the further gradual controlled disintegration of the body 2 of the
bullet 1, thus avoiding unnecessary loss of energy during penetration of the core 3 into the herd
material of the barrier. The outer diameter of the hole of the shot-through material of the barrier,
which is basically cylindrical in shape, always corresponds to the outer diameter of the fired core 3.
On the front side of the shot-through barrier an impression is formed by the controlled disintegration
of the body 2 of the bullet 1. In a barrier made of soft material, for example soft steel, the impression
is greater, in a hard material barrier (for example stee] sheets of the HARDOX type used for armoured
vehicles, walls and the like) it is almost imperceptible. Upon impact with a hard barrier the piercing
bullet ] immediately behaves like an under-calibered bullet, since only the core 3 and not the body 2
of the bullet 1 penetrates the barrier, with greater firing energy. However, as soon as this piercing
bullet 1 hits a target matter like wood for example, it behaves like a normal conventional bullet ] and
frequently does not disintegrate at all. The bullet hole in such a case corresponds to the diameter of the
body 2 of the bullet 1.

Where it hits a target matter like a human body, there is penetration of the whole buliet into this
matter. With a delay which corresponds to an ordinary penetration of several centimetres (2 to 3 cm)
the forward portion of the bullet | disintegrates. All the fragments are caught up by the target matter
and after about 15 cm almost all the energy of the shot is delivered to the target matter. There arises a
so-called oscillatory hollow with a capacity of approximately one litre (1 dm®). The bullet 1 -in this
case behaves like ammunition with shock effect and significant damage to the target matter.

A further basic feature of the piercing bullet ] is its high initial velocity, for example in the 9 mm
calibre LUGER with four-inch barrel vo = 756 nvs, the energy E; = 829 J and the average pressure in
the gun barrel is 297 MPa. This velocity is achicved by the low mass of the bullet 1 in combination
with the special preparation and filling of the powdered fill in the shell 13. It involves an appropriate
ammunition powder which is compressed. First of all a determined quantity of powder is put into the
shell or into the jig and is compressed with a determined pressure (a pill is formed having the internal
dimensions of the shell). Alternatively, a previously compressed powder pill, whose dimensions
correspond to the shape of the shell, can be inserted into the shell. By this technique the cartridge is
supplied with a large amount of energy which is released, after ignition by a fuse, during the whole
period of passage of the bullet through the gun barrel, without dangerously exceeding the maximum
permitted pressure in the cartridge. Quite a different curve thus arises in the course of combustion of
the powdered fitl and a basicaily longer duration of the pressure needed during the whole period of
acceleration of the bullet in the gun barrel. The pressure at the mouth is thereby increased compared
to normal ammunition, for example in the 9 mm LUGER cartridge (the most frequently used gun for
police and special army units) there is a twofold increase.



D)

In short pistol cartridges this velocity and energy, almost three times greater than in normal
ammunition, cannot be created without compression of powder. Moreover this method of preparation
and filling of the cartridge ensures, with a light bullet for example 2.9 grams in weight, normal
functioning of guns (pistols and autornatic weapons) that is repeating, automatic loading etc.

Industrial uses of the inventign

The piercing bullet according to this invention is intended particularly for destroying common ballistic
shields for individuals or vehicles. That includes bullet-proof vests with kevlar fibre, particularly for
invisible wear and for stopping armoured transport means. At the same time there is no possibility of
these bullets rebounding and threatening the vicinity.
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PATENT CLAIMS

1. A cartridge consisting of a shell (13) with powder filling (16) and a bullet (1), where the bullet
(1) comprises a body (2) having a rear base (6) and peripheral walls, in the axis of which is
fixed a piercing core (3), characterised in that the body (2) is adapted for controlled
detachment, in the area of weakening of its peripheral wall, of at least one of its forward
portions after the bullet (1) impacts with the barrier.

2. A cartridge according to claim 1, characterised in that the body (2) comprises a guiding
forward portion (5) and a rear portion (17) of greater diameter, corresponding to the calibre of
the gun, for stabilising and guiding the bullet (1) in the gun barrel, where the piercing core (3)
is lodged with radial allowance in the body (2), in the opening (19) on the front side and
where, between the forward portion (5) and the rear portion (17) of the bullet (1), the body (2)
has a deforming wall (10) with reduced thickness, so that the area where it meets the
shouldered rear portion (17) forms the ripper zone of the front portion of the body (2), while
the piercing core (3) comes to a point at its front end (8) and the hollow between this front end
of the core (3) and the adjacent part of the inner wall of the opening (19) of the body (2) is
filled with a malleable plug (4) whose outer surface forms at least the greater part of the
impacting surface (20) of the bullet (1).

3. A cartridge according to claim 1 or 2, characterised in that a deforming wall (10) is formed by
the base of a rectangular groove, armanged radially in the body (2) of the bullet (1), while the
rear side wall of this groove, which is at the same time the forward surface of the shouldered
rear portion (17), forms the first impacting surface (18).

4. A cartridge according to any of claims 1 to 3, characterised in that the front portion (5) of the
body (2) of the bullet (1) in the direction of the exit from the opening (19) narrows down in a
rounded shape so that the impact surface (20) of the bullet (1) forms a malleable plug (4),
while the conical front end (8) of the core (3) of the bullet (1) runs into this impact surface
(20) with its point.

5. A cartridge according to any of claims 1 to 4, characterised in that the body (2) of the bullet
(1) is adapted for gradual detachment of at least one of its other parts in the direction from the
front wall of the bullet (1), in the area of an incision in the peripheral wall of the rear portion

(17).
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12.

13.

; :
A cartridge according to claim 5, characterised in that the body (2) has at least one radial
incision (12) on the outer periphery of its rear portion (17).

A cartridge according to claim 5, characterised in that the body (2) has at least one spiral-
shaped incision on the outer periphery of its rear portion (17).

A cartridge according to claim 5, characterised in that the body (2) has evenly arranged axial
incisions spaced out on the outer periphery of its rear portion (17).

A cartridge according to claims 6 or 7, characterised in that two radial incisions (12) of
trapezoidal section are arranged at a distance from each other in the rear portion (17) of the
body (2) of the bullet (1) in the direction of the axis of the narrowed section, the forward wall
of each of the incisions (12) being at right angles to the axis of the bullet (1), while their rear
walls are part of the second and third impact surfaces (18) respectively.

A cartridge according to any of claims 1 to 9, chamcterised in that the base (6) of the body (2)
of the bullet (1) closes with its surface the inner space in the shell (13), which is filled with a
compressed powder filling (16) or powder pill.

A cartridge according to any of claims 1 to 10, characterised in that the piercing core (3} is
made of a material with a high degree of strength, hardness and mass, from the group
comprising steel, hardened steel, tungsten and sintered metal carbides.

A cartridge according to any of claims 1 to 11, characierised in that the malleable plug (4) of
the body (2) of the bullet (1) is made of a material from the group comprising lead, plastic and

wax.

A method of preparing at least one radial incision in the body (2) of the bullet (1) of the
cartridge according to any of the preceding claims 1 to 12, during which the rear portion (17)
of the body (2) is formed with a greater outer diameter with at least one radial incision (12) of
trapezoidal section with symmetrical sides, characterised in that the body (2) is extruded,
through a stepwise narrowing opening in a calibrating member, to the required lower calibre,
by which the material of the body (2) in the arca of the radial incision {12) becomes non-
homogeneous and deforms so that the front side of the radial incision (12) in the direction of
the extrusion straightens until it is at right angles to the axis of the body (2), with a
simuitaneous increase in the density of the material in this area, and its rear side opens up still

more, with a simultaneous decrease in the density of the material in this area.
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Abstract

Title of the invention: A cartridge and a method of preparing at least one radial incision in the body of
the bullet of the cartridge

The cartridge consists of a shell (13) with powder filling (16) and a bullet (1), where the bullet (1)
comprises a body (2) having a rear base (6) and peripheral walls, in the axis of which is fixed a
piercing core (3). The body (2) of the bullet (1) is adapted for controlled detachment, in the area of
weakening of its peripheral wall, of at least one of its forward portions after the bullet (1) impacts with
the barrier. The body (2) comprises a guiding forward portion (5) and a rear portion (17) of greater
diameter, corresponding to the calibre of the gun, for stabilising and guiding the bullet (1) in the gun
barrel. The piercing core (3) is lodged with radial allowance in the body (2), in the opening (19) on the
front side. Between the forward portion (5) and the rear portion (17) of the bullet (1), the body (2) has
a deforming wall (10) with reduced thickness, so that the area where it meets the shouldered rear
portion (17) forms the ripper zone of the front portion of the body (2), while the piercing core (3)
comes to a point at its front end (8) and the hollow between this front end of the core (3) and the
adjacent part of the inner wall of the opening (19) of the body (2) is filled with a malleable plug (4)
whose outer surface forms at least the greater part of the impacting surface (20) of the bullet (1).

The subject of the invention also involves a method of preparing at least one radial incision in the
body (2) of the bullet (1) of the cartridge, during which the rear portion (17) of the body (2) is formed
with a greater outer diameter with at least one radial incision (12) of trapezoidal section with
symmetrical sides. The body (2) is then extruded, through a stepwise narrowing opening in a
calibrating member, to the required lower calibre, by which the material of the body (2) in the area of
the radial incision (12) becomes non-homogeneous and deforms so that the front side of the radial
incision (12) in the direction of the extrusion straightens until it is at right angles to the axis of the
body (2), with a simultaneous increase in the density of the material in this area, and its rear side opens
up still more, with a simultaneous decrease in the density of the material in this area.

13
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Ndéboj a zplsob hotovenl nejménd jedné radidinl drd2ky v téle stfely néboje.

Oblast j

Vynilez se tyka uspofadani ndboje s priibojnou stfelou se zvydenou utinnostl pfi priniku
neprastfeinymi vestami a jinymi balistickymi ochranami, zejména tvrdymi pfekazkami jako
pancéfovanymi dopravniml prostfedky, specidinim sklem a podobnad.

Dosavadnl stav techniky

Jsou znémy expandujicl stfely do pistoll, puek, brokovnic a podobné&, u kterych pli zésahu
plekdZky dochdzl k hfibovitému rozevienl t8la nebo pldéts stlely do vétiiho priméru, kterd
tak plsobl na plekézku zvyenym Géinkem. Terto Glinek je do znaéné miry ovilvnén
rychiost! stfely a odparem plekézky pfi dopadu stfely. Celnf &4sti stfely jsou pro dosaZen!
fizené expanze vhodnyml zplisoby upraveny tak, aby k rozevien! tdia stfely po nérazu na
prekazku dochézelo pAi nitsich rychlostech a (&innéjl. Téla stfel mohou byt pfedem opatfena
ynéjilmi pfitnymi nebo podéinymi obvodovym| zéfezy (PCT pfihldéka WO 00/79211, US
patent 8,148,731, CZ patent 289,744), plipadné vnitfnimi podéinyml zafezy (US patent
3,881,421), které usnadfiujl fizené rozevleni tila stfely; k tomu se rovndZ vyuZiva télisek

s obvodovymi vystupky, které jsou zatlaGovény pfi dopadu stfely do jejlho otvoru (US patent
4,685,397, PCT phihla3ka WO 00/78211) a svymi vystupky nafezavajl télo stfely zevnitl. Ve
zminéné PCT pfihidéce WO 00/79211 jo konkrétnd popséna stfela, vykazujicl fizenou
expanzi, kde do téla je z Eelnl strany vyvrtdn otvor, ve kterém je pavné uloZeno Jadro

z materidlu o vétil pevnosti a tvrdostl, napfiklad z oceli. Redeni je urdeno pro lovecké
zbrand, a tedy pro mékké cile. Jadro je ze stfely uvoindno po rozevienl jejiho téla. Udelem
je jak usnadnit fizené rozevienl tdla stfely pfi zdsahu clie tak, aby se tdlo nerozpadio na vice
kusd, svou zvitienou &einl plochou pfedalo podstatnou &4st své energie cili, ale zistalo
vcelku a nepodkodilo tak cil (zvél). V daném pfipadé se toho dosahuje jak vnéjSimi

-radiéinimi draZkami, tak vnittnimi podéinymi dréZkami. U 2adného z téchto fedenl nebylo

udelem, jak prorazit tvrdym materidlem plekaZky, a to | v pfipadech nepiiznivych Ghl
dopadu.

Podstata vynélezy
Uvedeného G&elu se snaZi dosdhnout feSenl podie pledioZeného vyndlezu, které pouZiva

nékterych jiZ zndmych vyie uvedenych znakd, ale v nové kombinacl s dal3iml znaky.
Resenl se tyka niboje, sestivajictho z nabojnice s prachovou napini a stfely, kde tato stfela =
zahmuje télo, které ma zadnl dno a obvodové stény, a v jehoZ ose je upevné&no pribojné



jédro. Podastata vyndlezu spoiivéa v tom, Ze t8io je uzpiisabeno pro fizend odirZenl, v mists
zeslabenl své obvodové stdny, alespofi své jedné, Celni Edsti po ndrazu stiely na plekdZku.

Po nérazu stiely na tvrdou plekd2ku, napfiklad ocelovy plat nebo skiendnou nebo
keramickou desku, vniké do plekéZky pribojnéd jédro stfely a soutasné dochézl k prudkému
rozevienl obvodové stény &einl £ésti tBla stfely, kieré se v misté svého zesiabenl odtrhne,
obnaZ! pribojné jddro a pisobenim setrvainé hmoty zadnl Easti téla vyraznd zvys( jeho dalsl
prunik do tvrdé pfeka2ky. Do pfekéaZky tak vnikd pouze tvrdé, ostré jadro stfely.

Télo stlely zahrmuje navadécl pledni East a zadni &4dst, o v&tSim priméru, pro upevnénl a
vedenl stfely v ndbojnici. Primér zadnl Easti odpovidé ra2i zbrand. V téle Je z Celnl strany

v otvoru uloZeno s radidinim pfesahem pribojné jddro. Mezi pfadnl Eastl a zadn( &dstl sthely
m4 télo deformaénf sténu o zeslabené tioudtce tak, 2e oblast jejtho pfechodu na vidi nl
plesazenou zadnl &ast tvolf trhacf zénu Celn] &dsti tdla. Pribojné jédro plechézl na svém
&einim koncei do hrotu a dutina mezi timto Eelnim koncem jadra a pfivrdcenou &asti vnitin|
stény otvoru téla je vypinéna tvdmou ucpavkou, jeji2 vnajai plocha vytvéli alespoil vatal Cdet
dopadové plochy stfely.

Po dopadu stfely na tvrdou pllekdZku umoZni mékky materidl ucpavky okamditou fixaci stiely
k plekaZce v misté dotyku, ani2 by pfitom stfela zménila uhel dopadu. Dochézl k zaplchnutl
ostrého hrotu do plekdZky a tak znemoZnéni jeho skiouznutl, odrazu nebo ziomenl. Jakmile
hrot vnikéd do plekéZky, dochdzl k pfesunu materlélu ucpévky podél kuZelové plochy hrotu
pribojného jaédra, naslednému vyduti zeslabené deformalnf stény tla stfely vnéjiim
smérem a poté utr2enl celé plednl Cdsti tla stlely a jeho rozpadu. Jeho utrzené fragmenty
se roziet! vBemi sméry po povrchu plochy tvrdé pleka2ky, plitom stifle]icl osoba nenl ani pfi
zasahu z bezprostfednl blizkosti timto rozpadem zasa2ena nebo ohroZena. Do tvrdého
materialu pfekaZky pronika pouze ostré a tvrdé jédro stfely, a to jednak svou setrvatnost! a
jednak setrvatnost! zadnl Zasti stfely, kter& zvySuje prinik jédra. Prirazné jadro je

z materidiu o vysoké pevnosti, tvidosti a hmotnosti, naplfkiad z ocell, kalené ocsll, wolframu,
spékanych karbidd kovil.

Deformatnl sténa ml2e byt tvofena dnem pravo(hié draZky, uspofidané radidiné v téle
stfely, pfitem2 zadnl bo&nl sténa této draZky, kterd je soutasné plednl plochou pfesazené
zadni &asti, tvoll prvnl narazovou plochu. Hioubka a délka pravouhlé driZky je déna druhem
a pevnosti pouitého materialu tdia stfely, tak aby byla zajidténa manipuladnl pevnost stfely,
pfi které nedochazi k deformaci této zeslabené Casti t&la pfi zatlaléenl stfely do nébojnice a
pfi b&2né manipulaci s nébojem. Po odtrienl celé pfednl &ésti téla stfely po ndrazu na



tvrdou pliekaZku a jeho rozpadu vytvafl zadnl bogni stdna pravolhié dra2ky prvni ndrazovou
plochu téla stfely na pfekéZku.

Plednl &ast téla stfely se smérem k vyusténi otvoru 8 vyhodou oble zu2uje tak, e
dopadovou plochu stfely tvoll tvéma ucpévka, piitemz k této dopadové plode dosahuje svym
hrotem kuZelovity &einl kanec jadra stfely. Zacoblens plednf Sast slouZ{ k naveden( naboje
do nabojové komory zbrand ze zdsobnlku. Tvéma ucpévka, napfikiad z olova nebo plastu,
sniZuje dynamickou deformaénl pevnost plednl &4sti téla stfely. Po nirazu na tvrdou
plekiZku ae chové jako kapalina v uzavfeném prostaru, umo2nl, jak jiZ bylo uvedeno,
okamzitou fixaci stlely k pfekédZce v mistd dotyku a nasiednd zplhsobi vnéjii vyduti
zeslabeného téla stfely a utrZenl pledn! &asti tdla stiely v oblastl zadnl bo&nl stény dna
pravouihilé dréZky, ktera je soutasnd plednl plochou plesazené zadnl &ésti,

Télo stfely miZe byt s vyhodou uzplisobeno pro postupné odtrZen! nejménd jedné své dalél
Casti ve sméru od Ceinl strany stfely, a to v mistd radidiniho zafezu v obvodové sténéd zadni
&asti. Télo miZe byt na vnédjiim obvodu své zadni Eésti opatfeno nejméné jednim radidinim
zdfezem. V atemativnim provedeni mitke byt télo na vnéj§im obvodu své zadn| &dsti
opatfeno nejméné jednim zalezem ve tvaru Sroubovice, pfipadnd rovnom&mé rozmisténymi,
vi&i sobd vzdjemnsd posunutymi axidinim! zdfezy. )

V dal$im provedenl mohou byt v zadnl 2dsti téla stfely uspofdddny v odstupu za sebou dva
radidinl zdfezy lichob&2nlkového, ve sméru k ose se zuZujiciho prifezu, kde pfednl sténa
kaZdého z nich je kolmé k ose stfely, plitem2 jejich zadnl stény jsou jednotiivé &detl druhé a
tfeti narazové plochy.

V okamiiku, kdy jadro stfely pronikne do tvrdé plekéZky tak hluboko, 2e se zadnl Céet téla
sthely dotkne plekaZky, dochéazl k Hzenému prudkému rozpadu jednotiivych &astl téla,
vzajemné od sebe odddlenych radidinimi zdfezy, kieré se snadno oddél! od zbytku téla etfely
a vidy tak, 2e zbyvajicl Cést tdla je vidy na své Ceinl asti (ve sméru pohybu stiely)

v prob8hu svého rozpadu sedikmena. To usnadiiuje dal$l postupny fizeny rozpad téia stfely,
kterd proto neplsobl zbyteZnou ztrdtu energie pfi vaiku jédra do tvrdého materidiu plekdky.
Vn@jsl pnimér otvoru prostfeleného materidlu plekaZicy, ktery jo v podstaté valcového tvaru,
v2dy odpovidé vnéj8imu praméru vystfeleného jadra. Na &einl stran® prostleiované
pPekéZky se vytvoli otisk lzené se rozpadajiclho tdla stfely. U mék&iho materiélu pleka2ky,
napliklad m8kké oceli, je otisk v&tsi, u tvrdého materialu plekaZky (napfiklad ocelového
plechu pouZivaného pro pancafovani vozidel, stén a podobna) je témér neznateiny.



Pribojné stfela se po nérazu do tvrdé plekaZky okam2ité chova jako stfela podkalibern,
protoZe do plekd2ky vnikd vedkerou energll stlely pouze jadro a nikoli tdlo stfely.

JestiiZe je t8lo stfely na vnéjiim obvodu své zadni Casti opatfeno zéfezy ve tvaru Sroubovice,
jsou fizeny rozpad a odirhévanl jednotlivych éastl téla, vzajemnd od sebe odddlenych
zélezy, v podstaté postupné, na rozdll od skokové zmany u radidinich zélezl.

Dno téla stfely uzavira svou plochou vnitfn! prostor v nébojnici, ktery je s vyhodou vypinény
pfelisovanou prachovou népinl. To umoZiiuje, Ze pribojna stfela ma vysokou poédtednl
rychlost, kterd je dosazeno jednak nizkou hmotnosti stfely v kombinaci se specidinl laborac!
prachové napiné v nabojnici. Nejdfive se nasype urtité mno2stvl prachu do nabojnice & do
‘phpravku a uréitym tlakem se slisuje (vytvoli se prachova pilule o vnitfnich rozmérech
nébojnice). Altemativhé miZe byt do ndbojnice vioZena piedem slisované prachovi pilule,
jejiz rozméry odpovidajl tvaru ndbaojnice. Touto technologll je nabo] zasobovan velkym
mnoZstvim energie, kterd je uvolfiovéna po zdZehu zdpalkou po celou dobu prichodu stfely
hlavnl zbrand, ani2 by dodlo k nebezpe&nému plekroteni maximainfho povoleného tiaku

v nébojl. Vzniké tek zcela odli#na kfivka pribshu hofenl prachové népind a podstatné dels/
tasové vydrZ potfebného tiaku po celou dobu urychlovan( stfely v hiavni zbrand. Zvyél se
tim ustovy tiak oproti b82nému stfelivu, napfiklad u néboje ® mm LUGER (nejtastaji
vyuZivany ndboj pro policejnl a vojenské seky specidinich jednotek) a2 dvojndsobné. U
kratkych pistolovych néboju nelze tyto rychlosti a energie vytvolit bez plelisovanl prachu,
kterého je pfiblizné thkrét vice neZ u b&2ného stfeliva. Navic tento zpsob laborace ndboje
zajidtuje s lehkou stfelou, napfikiad o hmotnosti 2,9 gramu, naprosto norméinl funkci zbranl
. (pistol! a automatickych zbranl), to znamend opakovani, automatické nabljen! a podobn8.

‘Dalél podstatou pledio2eného vynélezu je zplsob hotovenl nejménd jednoho radidiniho
zélezu v téle stiely ndboje podie nékterého z uvedenych provedent, pil kterdm se vytvolli
zadnl &4st t8la o v&tBim vnéjim priméru s nejménd jednim radldinim zéfezem
lichob&Znlkového prifezu se soumémymi stranami, ndslednd ee télo protlatuje stupfiovits se
zukujicim otvorem kalibraZni matice na poZadovany mens| primér, &imZ se materidl téla

_ v oblasti radidinlho zdfezu stdva nehomogennim a deformuje se tak, Ze se pfednl bok

- radidinlho 24lezu ve sméru protiatovanl napfimuje a2 je kolmy k ose téla, za soutasného

- . zvy$ovanl hustoty materialu v této oblasti, a Jeho zadnf bok se jeditd vice rozevird, za

" soutasného sniZovanl hustoty materidlu v této oblastl. Tato Gprava slouZi k Flzené
postupné deformacl zadnl &asti téla stfely po jejim ndrazu na plekaZku. Viivem této
nehomogenity materidlu téla stfely dochazl ke sniZenl dynamické pevnosti téla stfely, a to
- -alespofi v jedné nédrazové plode, kterd ma po odtrZeni tvar komolého kuZele, zuZujiciho se
- smérem k Zelnl Casti stfely. Télo stfely tak zbyte&nd nevnikd do materialu plekaZky.
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Dal#l vyhodou néboje se stfelou podie tohoto vynilezu je, Z2e podie vnéjiiho tvaru stiely ze
okamzZité identifikovat i za nepMznivych podminek viditeinosti, napfkiad v noci, a pouze
hmatem, druh tohoto ndboje a odlisit jej od b&2né munice.

Plehled ob rese

Vynélez bude bil2e vysvétien na pfikiadech pomoci pfipdjenych vykresi a nasledujictho

podrobného popisu. Na obréziu 1 je schematicky znézomén v podéiném Pezu pfikiad

uspofadanl téla stiely s radidlnimi vndj&imi draZkami a vioZenym tvrdym jadrem. Na
obrazku 2 je fotografie jednoho z moZnych provedeni priibojné stfely, kde je viditeiny
. nejenom vnéjél tvar a uspoféddnl etfely, jejiZ tdlo je z mosazl, ale i tvémé olovéna ucpavka
na- &einl plode stfely. Na obrdzku 3 je obdobné provedenl stely jako na obrdzku 2, télo
stfely je v tomto pfipadé ze slitiny lehkych kowii, 8 mo2nosti barevného odlifenl, které
napoméha zpatnému urlenl a identifikaci plvodu. Na obnizku 4 je zndzoména stfela po
- zdsahu clie, pod aznatenim A se jednd o mékky materid, napfiklad Zivy organismus, mékka
hmota jako jil a podobné. Pod oznatenim B se jedna o cil z tvrd§lho materidiu, napfikiad
dfevo nebo pleklizka; pod oznaenim C je mékky kov, napfikiad ocel tfidy 11321; a pod
-oznatenim D tvrdy kov, keramika nebo sklo. Je vidat, Jakym zplsobem podie tvrdosti cllové
pleka2ky dochazl k postupné fizené deformaci téla stfely. Télo stlely prochézl do cllové
hmoty pouze v pfipadech A a B; u pfipadl C a D se odré2 od plekéZky a proniké pouze
priibojné jadro, zbytek téla stfely je rozioZen do fragmenta, které jsou zobrazeny na obrézku
5. Na obrazku 8 Je zobrazeno v boénim pohledu lepené vicevrstvé skio, napfiklad pro
ochranu bankownl obsluhy, v daném pfipad® ma tloustku 30 mm. Na obrdzku 7 je ndzomé
vidét pristlel skla podie obrdzku 8 priibojnou stfelou podie tohoto vynélezu.

Na obrézku 8 je znézomén priistfel tvrdého materidiu, v tomto pfipadé se jedné o ocelovy
plech typu HARDOX o tiouétce § mm, pohled je ze vstfeiné strany. Otisk t3la stfely jo zde
minimainl. Na obrézku 8 je vystfelové strana podie obrizku 8.

Na obrézku 10 je zndzomén pristfel mékkého materidlu, v daném pfipad& ocelového plechu
tfidy 11375 o slle 10 mm; pohled je ze vstielové strany, Je zde patmy otiek téla stfely. Na
obrézku 11 je vystfelova strana podie obrdzku 10.

P roved

Priibojni stfela 1 sestava z valcovitého téla 2, zhotoveného obvykle z mosaz, slitin lehkych
kovii, plastu a podobnd, které je s plesahem a v pfedem definované poloze uioZeno

v nébojnid 13 s odpovidajicimi rozméry pro rizné typy nédbojl a rirzna pouitl. S nébojnicl

* . 13 je télo 2 nerozebliratelnd spojenc konvenénim zplisobem, zpravidia zapertiovano,

plipadné zalakovano. Pii vyrobé téla 2 stfely 1 je jeho potdteéni vnéjai vodicl primér vétsi
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neZ po dokonéenl. Télo 2 je ve své zadnf &dsti (vzhledem ke améru pohybu stfely 1 po jejim /80
vystlelenl ze zbrané), kterd se s vyhodou nachéz! uvnitf nébojnice 13, opatfeno na svém

vnéjdim povrchu radidinimi draZzkami 12, pfipadné drdZkami ve tvaru 8roubovice (obvykle

jednou aZ tfemi draZkami). DraZky 12 od sebe oddéiujl vodicl plochy 14 véicové &asti tdla 2

stfely 1, které slou2i k vedenl stfely 1 ve vrtdnl hiavnd a vyvolévaljl jeji rotaci v hlavni. DréZky

12 mohou byt zhotoveny riznymi zplsoby, napfikiad obrabénim, véicovanim, lisovanim,

v plipadé plastu vstiikovanim, a podobné. Majl obvykle lichob82nlkovy tvar, ve sméru k ose

téla 2 stfely 1 se zuvujl.

Hioubka drdZek 12 je ddna pouZitym materidlem téla 2 stfely 1 a poZadavky na dodatenou
destrukci t&la 2 po zdsahu clle. Aby stfela 1 ziskala kone&nou velikost priméru téla 2,
provéd( se jejl kalibrovanl protlatovinim ples stupfiovitou kalibratnl matici ve sméru pohybu
(letu) stlely 1 po vystfelenl ze zbrand. Pfi této operaci dochézl ke zméné tvaru driZek 12.
Materidl tdla 2 stfely 1 se v oblasti draZiami vytvofenych vodicich krouZkil 15 deformuje.

V plednich Zdstech krouZki 1_5 Z hlediska eméru jejich kalibrace se materidl téla 2 natlatuje
smérem dozadu a vznikd nehomogennl struktura. Ptivodnd 8ikma plocha zadnl &ésti
vodicich krouZkd 15 se narovnévé aZ do pravého Ghlu viiéi ose téla 2, hustota materidlu

v oblast! dna draZek 12 se zvitiuje. Naopak v plednl &asti vodicich krouZkd 15 dochéazi ke
sniZenl hustoty materidlu a zvStenl Ghlu jejich nab8hové plochy. Tato Gprava slouZl

k fizené a postupné deformaci zadnl Edsti téla 2 stfely 1 po Jejim nérazu na plekaZku.

Pro zasunutl pfedni &asti stfely 1 do vyvriu hlavné zbrané je vnajal primér téla 2 stiely 1

v urdité vzdélenosti pfed Gstim ndbojnice 13 zmensen. Ve améru k pledni &4sti stfely 1 je
déle t&lo 2 odleh&eno v ném vytvolenou deformaénl dréZkou 10. Hloubka a délka deformaén(
draZky 10 jsou dény druhem a pevnosti pouZitého materidlu téla 2 stfely 1, tak aby byla
zajiténa manipulagnl pevnost stfely 1. To je takova pevnost, pfi které nedochéazl

k deformaci této zeslabené Casti tla 2 pfi zatiaden! (laboraci) stfely 1 do ndbojnice 13 a pfi
b&2né manipulaci se stfelou | a ndbojem.

Na deformatnl dré2ku 10 navazuje ve sméru dopfedu zaoblena &einl E4st resp. hlava 5
stfely 1, kterd odpovida typu stfely a slou2i k navedeni resp. zavedenl naboje do nabojové
komory zbrané ze zdsobnlku pomocl slly zédvéru zbrané. | pfi této funkci nesmi dojit

k deformaci (vyosenl, excentricité) plasta tala 2 stfely 1 v oblastl deformaéni dréZky 10.

Z pledni strany je télo 2 stfely 1 opatfenc podél své osy stledovym otvorem 7 kruhového
prifezu, do kterého Je vioZeno jadro 3 z materislu o vysoké pevnosti, tvrdosti a hmotnosti,
napfiklad z oceli, kalené oceli, wolframu, spékanych karbidd kovl a podobnd. Jadro 3 ve
své pfednl &asti plechazi do hrotu 8, ktery miZe mit tvar rota&niho kuZele s ostrym



vrcholovym uhlem. Pld#t kuZele miZe byt rovny, zeobleny, v podstaté miZe mit libovoiny
rotaénl tvar, vhodny pro konknétnl pouZity materid! a apiikaci ndboje.

Voiny prostor otvoru 7 mezi hrotem 8 a vnitfnl sténou hlavy 5 je vypinén ucpdvkou 4

z mékkého materidiu, naplikiad olova nebo plastu. M4 za tkol sni2it dynamickou deformaénl
pevnost pledni Z4sti stfely 1. Po ndrazu na plekaZku se chové jako kapalina v uzavieném
prostoru, pisobl vBemi sméry. Po dopadu stfely 1 Slkmo na cll dojde k vychyleni hlavy 5
stfely 1 a postupné deformaci téla 2 v oblast! deformaénl draZky 10. Mékky materi&l ucpévky
4 umoZnl okam2itou fixaci stfely 1 k pfekaZce v mistd dotyku, ani2 by stfela 1 zménila Ghel
dopadu. P tomto procesu dochézl k zaplchnutl ostrého hrotu 8 Jadra 3 stfely 1 do plekéZky
a tim ke znemo2nénl jeho skiowznutl, odraxu nebo Ziomenl. Jakmile hrot 8 vnlka do
plekéaZky, dochézl k pfesunu materidlu ucpavky 4 podél kuZelové plochy hrotu 8,
naslednému vyduti zeslabeného téia 2 stfely 1 v oblasti deformaénl dréd2ky 10 wéjdim
smérem a poté utrZenl celé plednl &4stl téla 2 stfely 1 a jeho rozpadu. Pfitom se obna2l &4st
jadra 3.

Pokud je pleka¥ka z tvrdého materialu, napiikiad oceli, skia, keramiky, ve tvaru plétu, tabule
a podobnd, pak utrZené fragmenty sklouznou a rozletl se vemi sméry po povrchu téchto
ploch. Je to patmé zejména pli zdsahu z bezprostfedni bllzkosti, napitkiad 1 a2 2 metri.
Stifilejicl osoba piitom v Zddném pfipadd nenl timto rozpadem zasaZena nebo ohroZena. Do
tvrdého materialu pfekéZky je vilatovéno (pronlka) pouze tvrdé jadro 3 stiely 1, a to jednak
svou setrvaZnostl a jednak setrvatnostl zadnl &asti stfely 1, kterd ples dno § téla 2 stfely 1
svou setrvatnou hmotou zvy3uje prinik jédra 3. V okamZiku, kdy J&dro 3 pronlkne do tvrdé
plekdZky tak hiuboko, 2e se zadnf East tla 2 stfely 1 dotkne plekdZky, dochézl k izenému
rozpadu jednotiivych astl tdla 2, napfiklad postupnd po Jednotiivych vodicich krouZcich 15,
které jsou pfi vyrobé& (kalibrovan() zhotoveny tak, Ze se snadno oddsll od zbytku téla 2 stlely
-3 a v2dy tak, 2e zbyvajicl Last téla 2 je v2dy na evé Celnl Edsti (ve sméru pohybu stfely 1)
v prub&hu svého rozpadu seikmena. To usnadiiuje daldf postupny fizeny rozpad tdla 2
stfely 1, které proto neplisobi zbyte&nou ztrétu energie phi vnlku jddra 3 do tvrdého materidlu
plekd2ky. Vnéj&l primér otvoru prostieleného materidlu plekéd2ky, kiery je v podstatd
vélcového tvaru, vZdy odpovida vnéjéimu priméru vystlelendho jadra 3. Na &einl strané
prostfelované plfekaZky se vytvofi ofisk flzené se rozpadajictho téla 2 stfely 1. U mék&lho
materidlu pfekaZky, napfiklad mékké oceli, je otisk vétdl, u tvrdého materidlu plekazky
(napfikiad plechu typu HARDOX pouZlvaného pro pancéfovanl vozidel, stdn a podobné) je
téméF neznatelny. Pribojna stlela 1 se po nédrazu do tvrdé plekéZky okam2ité chova jako
stfela podkaliberni, protoZe do plekalky vnik4 vedkerou energil stfely pouze jddro 3 a nikoli
télo 2 stfely 1. Jakmila v3ak tato priibojna stfela 1 narazi do cliové hmoty, ktera odpovida



svym charakteram napflkiad dfevu, chové se jako konvenin! bdind stfela, mnohdy vibec
nedojde k jejimu rozpadu. Stfelovy otvor v takovém pfipadé odpovida priméru téla 2 stfely
1.

V piipadé zdsahu cllové hmoty, kterd odpovida lidskému télu, dochazl ke vniku celé stfely do
této hmoty. Se zpoZdanin, kieré odpovida fadové vniku nékofika centimetr(i (2 a 3 cm),
dochézl k rozpadu pfedni &asti stfely 1. Ve3keré fragmenty jsou zachyceny cllovou hmotou
a zhruba po 15 cm e cllové hmoté pledana témaF veskerd energie stiely. Vznika tak zvana
kmitové dutina o objemu phAbl2nd jednoho litru {1 dm®). Stlela se v tomto pfipadd chovd jako
stfelivo se Sokovym Uéinkem a znatnym podkozenim cllové hmoty.

Dai8im podstatnym znakem pribojné stfely 1 je jeji vysoké potéteéni rychiost, napiikiad
v rézi 9 mm LUGER se &yipalcovou hlavni je v, = 756 m/s, energle E, = 826 J a stfednl tiak
v hlavni zbrané je 207 MPa. Této rychlosti je dosaZeno nizkou hmotnostl stfely v kombinaci
. @ specidini laboraci prachové népiné v nabojnicl 13. Jedné se o vhodny stfeiny prach, ktery
je plelisovany. Nejdiive se nasype urtité mnoZstvi prachu do nébojnice & do pfipravku a
ur&itym tiakem se slisuje (vytvoli se prachové pilule o vnitinich rozmérech nabojnice). Touto
technologil Je naboj zdsobovén velkym mno2stvim energie, které je uvolfiovdna po zaZehu
Zapalkou po celou dobu priichodu stfely hiavnl zbrand, ani2 by doélo k nebezpetnému
plekrodenl maximiinlho povoleného tiaku v nabojl. Vzniké - #ak zcela odll§n kfivka
prabéhu hofenl prachové népind a podstatné del8! &asové vydrZ potfebného tiaku po celou
dobu urychlovani stfely v hlavni zbrané. Zvyil se tim Gstovy tlak oproti b&d2nému stlelivu,
napfikiad u naboje 8 mm LUGER (nejtastdji vyuZivany naboj pro policejni a vojenské Useky
specidinich jednotek) aZ dvojndsobné.

U krétkych pistolovych nébojll nelze tyto rychlosti a energle vytvolit bez plelisovani prachu,
kterého je pfibliZn& tflkrit vice neZ u b&2ného stfeliva. Navic tento zpisob laborace naboje

zajlétuje s lehkou stfelou, napfikiad o hmotnosti 2,8 gramu, naprosto normain( funkci zbrani

(pistoil a automatickych zbrani), to znamend opakovanl, automatické nabljenl a podobné.

Primysl iteinost ezu

Pribojna stfela podie tohoto vynélezu je urtena 2éjména k nitenl b&2nych balistickych
ochran, to znamend osob a vozidel. Zahmuje to nepristieiné vaesty s keviarovymi vidkny,
zejména pro skryté nodenl, zastavovénl pancéfovanych dopravnich prostfedki. Pfitom je
vyloudeno, aby se tyto stfely odrdZely a oﬁro:lovaly okoll.



PATENTOVE NAROKY

. Néboj, sestavalic! z nabojnice (13) s prachovou népinl (16) a stfely (1), kde tato stfela (1)
zahmuje talo (2), které mé zadnl dno (6) a obvodové stiny, a v jehoZ ose je upevnéno
pribojné jadro (3), vyznaéujicl se tim, 2e télo (2) je uzplsobeno pro fizené odirZeni,

v mistech zeslabenl své obvodové stény, alespofi své jedné, &elnl Edsti po ndrazu stiely
(1) na plekéZku.

. Néboj podle naroku 1, vyznatuijicl se tim, 2e télo (2) zahrnhje navadécl plednl ¢ast (5) a
zadnli &dst (17), o vétiim priméru, ktery odpovidé ri2 zbrand, pro upevnénl a vedenl
stfely (1) v hlavni zbrané, kde v t8le (2) je z Zeini strany v otvoru (18) uloZeno s radlainim

' . pfesahem pribojné Jadro (3), a kde mezi pledn( &dsti (5) a zadn( &datf (17) stfely (1) ma

télo (2) deformaZnl stdnu (10) o zeslabené tioudtce tak, Ze oblast jejlho pfechodu na vidi
nl pfesazenou zadnl &ast (17) tvoli trhacl zénu Eeinl E4sti téla (2), pfitem2 pribojné jadro
(3) pfechéz( na svém Zeinim kondl (8) do hrotu a dutina mezi timto &ainim koncem jadra
(3) a pfivrdcenou &astl vnitfn stény otvoru (19) téla (2) je vypinéna tvémou ucpévkou (4),
jejiz vnéjl plocha vytvall alespoii vatsl East dopadové plochy (20) stfely (1).

. Naboj podie naroku 1 nebo 2, vyznadujicl se tim, 2e deformatni sténa (10) je tvolena
dnem pravouhlé dréZky, uspolidané radiaind v téle (2) stfely (1), pfitemz zadnl bo&nl
sténa této draZky, kterd je soutasnd plednl plochou plesazené zadnl Edstl (17), tvoll

prvnl ndrazovou plochu (18).

. Nébo] podie nékterého z ndrokii1 aZ 3, vyznalujici se tim, 2e pfednl &ast (5) téla (2)
stfely (1) se smérem k vyusténl otvoru (19) oble zuZuje tak, Ze dopadovou plochu (20)
~ stfely (1) tvofl tvama ucpévka (4), pficem2 k tdto dopadové ploSe (20) dosahuje svym
hrotem kuZelovity &eini konec (8) jadra (3) stfely (1).

. Néboj podie nékterého z narokl 1 aZ 4, vyznadujicl se tim, Ze télo (2) stiely (1) je
uzplisobeno pro postupné odtrieni nejméné jedné své dalii Easti ve sméru od &elni
strany stfely (1), a to v mistéd zalezu v obvodové sténd zadni Easti (17).

. Néboj podie néroku 5, vyznalujicl se tim, 2e télo (2) je na vnéj8im obvodu své zadnl
&asti (17) opatleno nejménd jednim radidinim zafezem (12).



7. Ndéboj padie naroku 5, vyznadujici se tim, 2s t8lo (2) je na wéjEIim obvodu aveé zadn!
&dsti opatfeno nejménd jednim zélflezem ve tvaru sroubovice.

8. Néboj podie ndroku 5, vyznaéujicl se tim, 2e télo (2) je na vnéj&im obvodu své zadn!
¢4stl opatieno rovnom&mé rozmlstdnymi, vi& sobd vzdjemnd posunutymi axddinimi

zalezy.

9. Néboj podie naroku 6 nebo 7, vyznatujict se tim, 2e v zadnl &asti (17) téla (2) stfely (1)
jsou uspoféadany v odstupu za sebou dva radisini zafezy (12) lichobd2nlkového, ve
sméru k ose se zutujiciho prifezu, kde pPednl stdna ka2dého z nich je kolma k ose
stiely (1), pfitemZ jejich zadnl stény jsou jednotiivé Edstl druhé a tfeti ndrazové plochy
(18).

10. Nébo] podie nékterého z nérokl 1 aZ B, vyznatujicl se tim, 2e dno (6) tBla (2) stfely (1)
-~ uzavird svou plochou vnitfnl prostor v ndbojnicl (13), vypindny pfelisovanou prachovou
népinl (16), pfipadné do ndbojnice (13) vieZenou pfedem slisovanou prachovou pilull.

11. Néboj podle nékterého z narokl1 a2 10, vyznatujicl se tim, 2e priirazné jadro (3) je
z materialu o vysoké pevnosti, tvrdostl a hmotnosti, ze skupiny zahmujicl ocsl, kalenou
ocel, wolfram, spékané karbidy kov(.

12. Niboj podie nékterého z nérokl 1 a2 11, vyznadujicl se tim, 28 tvAma ucpdvka (4) téla
(2) stfely (1) je z materidlu ze skupiny, zahmujicl dlovo, plasty a vasky.

13. Zpusob hotovenl nejménd jednoho radidiniho zdfezu v téle (2) stfely (1) ndboje podle
nékterého z pledchdzejicich narokl 1 a2 12, pfl kterém se vytvoll zadnl &dst (17) téla (2)
o vétdim wnéj§im priméru s nejménd Jednim radidinim zéfezem (12) lichobé2nlkového
prifezu sa soumémymi stranami, vyznauijici se tim, 2e télo (2) se protiatuje stupfiovité
se zuujicim otvorem kalibraZnl matice na poZadovany mendl primér, Eim2 se material
téla (2) v oblasti radidinlho zéfezu (12) stava nehomogennim a deformuje se tak, 2e se
piedni bok radidiniho zélezu (12) ve sméru protiaéovénl napfimuje aZ je kolmy k ose téla
(2), za soutasného zvySovanl hustoty materidiu v této oblasti, a jeho zadnl bok se joltd
vice rozevird, za soutasného sniZovanl hustoty materidiu v této oblast.

10



Anotace

Nézev vyndlezu: Ndboj a zpisob hotoveni nejméné jedné radidinl driZky v thle stfely
naboje.

N4boj sestava z nabojnice (13) s prachovou ndpini (18) a stfely (1), kde tato stfela (1)
zahmuje télo (2), které ma zadnl dno (8) a obvodové stény, a v jeho2 ose je upevnéno
pribojné jadro (3). Télo (2) stlely (1) je uzplisobeno pro fizenéd odirZenl, v mistech zeslabenl
své obvodové stény, alespoii své jedné, Selnl &dsti po ndrazu stfely (1) na plekdZku.

Télo (2) zahmuje navadécl plednl &ast (5) a zadnl ast (17), o vitéim priméru, kiery

" odpovida ra2i zbrand, pro upevnén( a vaeden! stfely (1) v hiawni zbrand. V t8le (2) je z Zeinl

strany v otvoru (19) ulo2eno s radlainim pfesahem priibojné jédro (3). Mezi plednl &istl (5) a

- zadnl &éstl (17) stfely (1) mé télo (2) deformatni stdnu (10) o zeslabené tloust'ce tak, Ze

oblast jejtho pllechodu na viit ni plesazenou zadnl &ast (17) tvoll trhacl zénu Selnl E4sti téla
(2), plitemz pritbojné jadro (3) pfechézl na svém &einim konci (8) do hrotu a dutina mezi
timto &einim koncem jadra (3) a plivracenou t4stl vnitnl stény otvoru (19) t8la (2) je
vypinéna tviirnou ucpavkou (4), jejiz vnéjsl plocha vytvall alespofi v&tal tdst dopadové
plochy (20) stlely (1).

Pfedmétem vynélezu je déle zplsob hotovenl nejménd jednoho radidiniho zéfezu v téle (2)
stfely (1) ndboje, pfi kterém se vytvoll zadni &ast (17) téla (2) o vétsim vnéjéim priméru s
nejménd jednim radidginim zdfezem (12) lichob&2nikového prifezu se soumdmymi stranami.
Télo (2) se pak protiaduje stupfovitd se zu2ulicim otvorem kallbratni matice na poZadovany
men&( pramér, &im2 se materidl téla (2) v oblast| radidiniho zéfezu (12) etéva
nehomogennim a deformuje se tak, e se pfedn! bok radidiniho ziferu (12) ve sméru
protiatovanl napfimuje a2 je kolmy k ose téla (2), za soutasného zvyBovénl hustoty
materidlu v této oblasti, a jeho zadnl bok se jestd vice rozevird, za soutasného snitovani
hustoty materidlu v této oblastl,

11
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TLUMOENICKA DOLOZKA 92%‘))

Jako tiumo€nik |azyka anglického a némeckého, menovany rozhodnutim Méstského soudu
v Praze ze dne 23.8,1994 &|. Spr 520/94, stvrxzu)l a ové&Ffu]l, 2e plekiad do jazyka
anglického souhtasl s textem pfipojené listiny v jazyce teském v rozsahu -dvanéctl- fyzickych stran.

V plekladu jsem provedia nasledujicl opravy: -24dné-.

Tiumoénicky Gkon je zapsén pod pofadovym &isiem 10653 deniku.

Odména Gétovana smiuvni &astkou podle samostatného vyG&tovéni.

Néhrada hotovych vyloh: -Zadné-

Tiumoénik provedenim lkonu neocdpovida 2za obsah texdu orginéin{ listiny.

V Praze dne 24.03.2004

Ing. Helena Blahoutova
tiumoénlk jazyka anglického a ndmeckého
Véclavské ndm. 64, 110 00 Praha 1

|, the undersigned inmerpreter of the English and Gemman languages appointed by the
Municipal Court in Prague Decrae No. Spr 520/1984 of August 23, 1994, do hereby certify that this
is a true and complete translation into English of the attached Czech original of -twelve- physical

pages.
The transiation Is entered under No. 10653 In the Interpreter's Journal.

In testimony whereof, | have hereunto set my hand and aftixed my offlcial seal in Prague, this
twenty-fourth day of March of the year two thousand and four.

The interpreter does not assume any responsibility for the contents of the original deed.

Helena Blahoutové

interpreter of the English and German
languages

Viéclavské nam. 64, 110 00 Prague 1
Czech Republic
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Y que los anexos adjuntos corresponden con
los documentos originalmente presentados en
esta solicitud.

Por el Presidente: Ing. Jan Mrva
(firma ilegible)

En Praga 20-02-2004

Sallo de la Oficina de la Propiead
Industrial
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REIVINDICACIONES

1.- Un cariucho gue consiste de una vaina (13) con rellar'lo de
pélvora (16) y una bala (1), que comprende a un cuerpo (2) que tiene una base
posterior (6) y paredes periféricas, en cuyo eje se ha fijado un ndcieo
penetrante (3), CARACTERIZADO porque el cuerpo (2) estd adaptado para
despegarse de al menos una de sus porciones delanteras, controladamente en

el drea debilitadas de su pared periférica, después que la bala hace impacto

contra una barrera.

2.- E! cartucho segin la Reivindicacién 1, CARACTERIZADO
porque el cuerpo (2) comprende una porclon delantera de gula (5) y una
poreidn posterior (17) de mayor didmetro, correspondients al calibre dal arma,
para estabilizar y gular a la bala (1) dentro del cafién del arma; en la cual el
nacleo penetrante (3) estd alojado con una tolerancia radial, én el cuerpo (2),
en la abertura (18) del lado delantero y, en el cual, entre la porcién delantera
(6) y la porcién posterior (17) de la bala (1), el cuerpo (2) tiene una pared
deformante (10) con espesor reducido, de manera que el adrea en donde
encuentra a la porcién posterior de hombro (17) forma la zona de ruptura de la
porcién delantera del cuerpo (2), mientras el nlicieo penetrante (3) llega a un
punto en su extremo delantero (8) y el hueco entre su extremo delantero y la

parte adyacente de la pared Interior de la abertura (18) del cuerpo (2) se




S
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rellena con un tapén maleable (4) cuya superficie externa forma, al menos, la C¢ a LR

mayor parte de la superficie de impacto (20) de la bala (1).

3.- El cartucho segln cuaiquiera de las Reivindicaciones 1 o 2,
CARACTERIZADO porque se forma una pared deformante (10) por la base del
surco rectangular, dispuesto radialmente en el cuerpo (2) de la bala (1),
mientras |la pared del lado posterior de este surco, que es al mismo tiempo la

superficie delantera de la porcion posterior de hombro (17), forma la primera

superficie de impacto (18).

. 4.- Ei cartucho segun cualquiera de las Reivindicaciones 1 a 3,

CARACTERIZADO porque la porcion delantera (5) del cuerpo (2) de la bala (1),

en la direccién de salida desde la abertura (19), se angosta en una forma
redondeada, de manera que |a superficie de impacto (20) de la bala (1) forma
5 un tapdn maleable {4), en el cua! ei extremo delantaro conico (8) del niicleo (3)

de la bala (1) corre con su punta dentro de esta superficie de impacto (20).

5.- El cartucho segln cualquiera de las Reivindicaciones 1 a 4,

‘ARACTERIZADO porque el cuerpo {2) de la bala (1) esta adaptado para
0 despegue gradual de al menos una de sus otras partes, en ia direccién daesde

la parad delantera de la bala (1), en el 4rea de una incisién en la pared

periférica de la porcién posterior (17).




6.- El cartucho segl(n la Reivindicacibn 5, CARACTERIZADO
porque el cuerpo (2) tiene al menos una incision radial {(12) en la periferia

exterior de su porcion posterior (17).

7.- El cartucho segtn la Reivindicacion 5, CARACTERIZADO
porque el cuerpo (2) tiene al menos una incisién en forma de espiral en la

periferia exterior de su porcién pasterior (17).

B.- El cartucho segin la Relvindieacién 5, CARACTERIZADO

porque el cuerpo {2) tiene incisiones axiales, parejamente dispuestas en la

periferia exterior de su porcién posterior (17).

9.- El cartucho segin cualquiera de las Reivindicaciones 6 o 7,
CARACTERIZADO porque se han dispuesto dos incisiones .radiales (12), de
seccion trapezoidal, separadas entre si en'-la porcidn posterior (1.:1) del cuerpo
(2) de la bala (1), en la direcclén del eje de la seccion angostade; la pared
delantera de cada una de las incisiones (12) esta en angulo recto cor.1 el sje de '
la bala (1), mientras sus paredes posteriores son parte de [a segunda y de la

tercera superficies de impacto (18), respectivaments.
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10.- El cartucho segtin cualquiera de las Relvindicaciones 1 a 9,
CARACTERIZADO porque ia base (6) del cuerpo (2) de la bala (1) cierra con
su superficie al espacio interior de la valna (13), la que estd rellena con

pélvara comprimida (16) o con una plidora de pSlvora.

11.- El cartucho segin cualquiera de las Reivindicaciones 1 a"10,
CARACTERIZADO porque el nacleo penetrante (3) estd hecho de un material
con un aito grado de resistencla, dureza y masa, del grupo que comprende

acero, acero endurecido, tungstenao y carburos metdlicos sinterizados.

12.- El cartucho seg(n cualquiera de las Reivindicaciones 1 a 11,
CARACTERIZADO porque e} tapétn maleable (4) del cuerpo (2) de ia bala (1)

est& hecho de un material dal grupo que comprende plomo, plédstico y cera.

13.- Un método para preparar al menos una Incisidn radial an el

cuerpo (2) de una bala (1) del cartucho segin cualquiera de las

Reivindicaciones 1 a 12, que consiste en que la porcidn posterior (17) del
cuerpo (2) se forma con un mayor diametro exterior, con al menos una inclslén_
radial (12) de secciébn trapezoldal con lados simétricos, CARACTERIZADO
porque el cuerpo (2) se exiruye a través de la abertura con angostamiento
gradual de.un miembro calibrador, al calibre Inferior requerido, por lo cual el

material del cuerpo (2} en el area de la Incisién radial (12) se hace no-
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homogéneo y se deforma, de manera que el lado delantero de la incisién radial
(12), en la direccion de la extrusién, se enderaza hasta que queda en angulo
recto con el eje del cuerpo (_2). con un aumento simultdneo de la densidad del
material en esta drea y su lado posterior se abre atin maés, con una reduccién

simultdnea de su densidad en esta area.
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A cartridge and a method of preparing at least one radial incision in the body of the bullet of the

cartridge

Field of the invention
The invention concerns the arrangement of a cartridge with piercing bullet with increased

effectiveness in penetrating bullet-proof vests and other ballistic shields, particularly hard barriers such
as armoured transport means, special glass etc.

Description of the prior art
Expanding bullets are known for pistols, rifles, shotguns and the like, in which the body or jacket of
the bullet mushrooms open to a greater diameter on striking a barrier, thus causing a greater effect
upon that barrier. This effect is to a considerable degree influenced by the velocity of the bullet and
the resistance of the barrier to the impact of the bullet. The front portions of the bullet, for attainment
of controlled expansion, are arranged by appropriate methods so that opening of the body of the bullet
on impact with the barrier occurs more forcibly and at lower velocities. The bodies of the bullets can
be furnished beforehand with outer transverse or longitudinal peripheral incisions (PCT Application
WO 00/79211, US Patent 6,148,731, CZ Patent 289,744) or with inner longitudinal incisions (US
Patent 3,881.421) which facilitate controlled opening of the body of the bullet; for this purpose caps
are also used with peripheral projections which are forced backwards, on impact, into the opening in
the bullet (US Patent 4,685,397, PCT Application WO 00/79211) and the body of the bullet is
ruptured internally by their projections. In the aforementioned PCT application WO 0079211 a bullet
is specifically described showing controlied expansion, where an opening is drilled from the front into
the body, in which there is firmly lodged a core made of a harder and more solid material, for example
steel. The solution is intended for hunting rifles, and therefore for soft targets. The core is released
from the bullet after opening of its body. The purpose is to facilitate controlled opening of the body of
the bullet on striking the target so that the body does not fragment into more pieces, its enlarged front
surface delivers the essential part of its energy to the target which, however, remains intact and
undamaged as a target {(game). In the given case this is achicved both by outer radial grooves and by
inner longitudinal grooves. In none of these solutions was the purpose to penetrate a hard material in a

barrier, nor was it a question of unfavourable impact angles.

Summary of the invention

The said purpose is achieved by the solution according to the invention submitted, by employing
severa] of the already known features mentioned above, but in a new combination with additional
features. The solution involves a cartridge consisting of a shell with powder filling and a bullet, where
the bullet comprises a body having a rear base and peripheral walls, in the axis of which is fixed 2
piercing core. The basis of the invention lies in the fact that the body is adapted for controlled
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detachment, in the area of weakening of its peripheral wall, of at least one of its forward portions after 6f i
the bullet impacts with the barrier.

Upon impact of the bullet with a hard barrier, for example a steel plate or & glass or ceramic sheet, the
piercing core of the bullet breaks into the barrier and at the same time there is an abrupt opening of the
peripheral wall of the front portion of the body of the bullet, which rips off in the area of its weakening
uncovering the piercing core and, due to the inertial mass of the rear portion of the body, its further
penetration into the hard barrier is significantly increased. Thus only the hard, sharp core of the bullet
breaks into the barrier. o

The body of the bullet comprises a guiding forward portion and a rear portion of greater diameter for
stabilising and guiding the bullet in the barrel. The diameter of the rear portion corresponds to the
calibre of the gun. The piercing core is lodged with radial allowance in the body, in the opening on the
front side. Between the forward portion and the rear portion of the bullet, the body has a deforming
wall with reduced thickness, so that the arca where it meets the shouldered rear portion forms the
ripper zone of the front portion of the body. The piercing core comes to a point at its front end and the
hollow between this front end of the core and the adjacent part of the inner wall of the opening of the
body is filled with a malleable plug whose outer surface forms at least the greater part of the impacting
surface of the bullet.

Upon impact of the bullet with a hard barrier, the soft material of the plug permits the instant fixation
of the bullet to the barrier in the place of contact, without the angle of impact of the bullet changing.
The sharp point digs into the barrier, thus preventing its glancing off, ricocheting or rupturing. As
soon as the point penetrates the barrier, the material of the plug is displaced along the conical surface
of the point of the piercing core, the weakened deforming wall of the body of the bullet bulges
outwards and then the whole forward portion of the body of the bullet breaks off and disintegrates. Its
broken-off fragments scatter in all directions along the surface of the hard barrier, but the person firing
is not struck or endangered by this disintegration, even when firing at close range. Only the sharp hard
core of the bullet penetrates the hard material of the barrier, partly by its own inertia and partly by the
inertin of the rear portion of the bullet which increases the penetration of the core. The piercing core is
made of a material with a high degree of strength, hardness and mass, for example steel, tungsten or
sintered metal carbides.

The deforming wall can be formed by the base of a rectangular groove, arranged radially in the body
of the bullet, while the rear side wall of this groove, which is at the same time the forward surface of
the shouldered rear portion, forms the first impacting surface. The length and depth of the rectangular
groove are dictated by the type and strength of the material used in the body of the bullet 1o ensure its
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manipulating solidity. so that this weakenced part of the body is not deformed as the bullet is pushed @g
into the shell and in normal manipulation of the cartridge. After detachment of the whole front portion

of the body of the bullet upon impact with the hard barrier and its disintegration, the rcar side wall of
the rectangular groove forms the first impact surface of the body of the bullet with the barrier.

The front portion of the body of the buliet in the direction of the exit from the opening preferably
narrows down in a rounded shape so that the impact surface of the bullet forms a malleable plug, while
the conical front end o_f the core of the bullet runs into this impact surface with its point. The rounded
front portion serves to guide the cartridge from the magazine into the cartridge chamber of the gun.
The malleable plug, made of lead or plastic for example, reduces the dynamic deformational strength
of the forward portion of the body of the bullet. After impact with the hard barrier it behaves like a
fluid in a closed space permitting, as already mentioned, the instant fixation of the bullet to the barrier
at the point of contact and subsequently causing the outward bulging of the weakened body of the
bullet and the breaking off of the forward portion of the body of the bullet in the area of the rear side
wall of the base of the rectangular groove, which at the same time forms the front surface of the

shouldered rear portion.

The body of the bullet can be advantageously adapted for gradual detachment of at least one of its
other parts in the direction from the front wall of the bullet, in the area of a radial incision in the
peripheral wall of the rear portion. The body can have at least one radial incision on the outer

periphery of its rear portion.

In an alternative embodiment the body can have at least one spiral-shaped incision on the outer

periphery of its rear portion, or evenly arranged spaced-out axial incisions.

In a further embodiment two radial incisions of trapezoidal section can be arranged at a distance from
each other in the rear portion of the body of the bullet in the direction of the axis of the narrowed
section, the forward wall of each of the incisions being at right angles to the axis of the bullet, while
their rear walls are part of the second and third impact surfaces respectively.

At the moment when the core of the bullet penetrates the hard barrier so deeply that the rear portion of
the body of the bullet touches the barrier, the controlled swift disintegration occurs of the individual
parts of the body, separated from each other by radial incisions, which easily separate from the
remainder of the body of the bullet and in such a way that the remaining portion of the body is always
lined up on its front portion (in the direction of the movement of the bullet) in the course of its
disintegration. This facilitates the further gradual controlled disintegration of the body of the bullet,
thus avoiding unnecessary loss of energy during penetration of the core into the hard material of the
barrier. The outer diameter of the hole of the shot-through material of the barrier, which is basically
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cylindrical in shape, always corresponds to the outer diameter of the fired core. On the front side of ﬂ‘
the shot-through barrier an impression is formed by the controlled disintegration of the body of the

bullet. In a barrier made of soft material, for example soft steel, the impression is greater, in hard

material (for example steel sheets used for urmoured vehicles, walls and the like) it is almost

imperceptible. Upon impact with a hard barrier the piercing bullet immediately behaves like an under-

calibered bullet, since only the core and not the body of the bullet breaks into the barrier, with greater

firing energy.

The base of the body of the bullet closes with its surface the inner space in the shell, which is
preferably filled with a compressed powder filling. This makes it possible for the piercing bullet to
have a high initial velocity, which is achieved by the low mass of the bullet in combination with the
special preparation and filling of the shell with powdered fill. First of all a determined quantity of
powder is put into the shell or into the jig and is compressed with a determined pressure (a pill is
formed having the internal dimensions of the shell). Alternatively, a previously compressed powder
pill. whose dimensions correspond to the shape of the shell, can be inserted into the shell. By this
technique the cartridge is supplied with a large amount of energy which is released, after ignition by a
fuse, during the whole period of passage of the bullet through the gun barrel, without dangerously
exceeding the maximum permitted pressure in the cartridge. Quite a different curve thus arises in the
course of combustion of the powdered fill and a basically longer duration of the pressure needed
during the whole period of acceleration of the bullet in the gun barrel. The pressure at the mouth is
thereby increased compared to normal ammunition, for example in the 9 mm LUGER cartridge (the
most frequently used gun for police and special army units) there is a twofold increase. In short pistol
cartridges this velocity and energy, which is almost three times greater than in normal ammunition,
cannot be created without compression of powder. Moreover this method of preparation and filling of
the cartridge ensures, with a light bullet for example 2.9 grams in weight, normal functioning of guns
(pistols and automatic weapons) that is repesating, automatic loading etc.

A further basic feature of the invention is the method of preparing at least one radial incision in the
body of the bullet of the cartridge according to any of the embodiments mentioned, during which the
rear portion of the body is formed with a greater outer diameter with at least one radial incision of
trapezoidal section with symmetrical sides, and subsequently the body is extruded, through a stepwise
narrowing opening in s calibrating member, to the required lower calibre, by which the material of the
body in the area of the radial incision becomes non-homogeneous and deforms so that the front side of
the radial incision in the direction of the extrusion straightens until it is at right angles to the axis of the
body, with a simultaneous increase in the density of the material in this area, and its rear side opens up
still more, with a simultaneous decrease in the density of the material in this area. This arrangement

allows for controlled and gradual deformation of the rear portion of the body of the bullet after impact
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with the barrier. The effect of this non-homogencous material of the body of the bullet is the W’g
reduction of the dynamic strength of the body of the bullet, at least on one impact surface, which afte
detachment has the shape of a truncated cone, narrowing in the direction of the front portion of the

bullet. Thus the body of the bullet does not penctrate the material of the barrier.

A further advantage of the cartridge with the bullet according to this invention is that the type of
cartridge can be immediately identified and distinguished from ordinary ammunition by the outer
shape of the bullet, and by feel alone under unfavourable visual conditions, for example at night.

Brief description of the drawings

The invention will be more clearly explained in the examples by means of the attached drawings and
the subsequent detailed description. Fig. 1 is a schematic representation in longitudinal section of an
example of the configuration of the body of the bullet with radial outer incisions and inserted hard
core. In Fig. 2 there is a photo of one of the possible embodiments of the piercing bullet, where not
only the outer shape and configuration of the bullet, whose body is made of brass, are visible but also
the shaped lead plug on the front surface of the bullet. Fig. 3 shows a similar embodiment of the bullet
as in Fig. 2, the body of the bullet in this case being made of a light metal alloy, with the possibility of
colour differentiation which assists in the determination and identification of the origin. Fig. 4 shows
the bullet after hitting the target. Fig. 4A involves a soft material, for example a living organism, a soft
mass such as clay etc; B involves a target made of a harder material, for example wood or plywood: C
is a soft metal, for example class 11321 steel and D is a hard metal, ceramic or glass. The gradual
controlled deformation of the body of the bullet can be seen, depending upon the hardness of the
targeted barricr. The body of the bullet goes through the target matter only in the cases of A and B; in
the case of C and D it glances off the barrier and only the piercing core penetrates, the remainder of
the body of the bullet being broken up into fragments, which are shown in Fig. 5. Fig. 6 shows a side
view of glued multi-layer glass, for example of the kind used for protection of bank operations, in the
given case 30 mm thick. In Fig. 7 the glass shown in Fig. 6 has been shot through by the piercing
bullet according to this invention. Fig. 8 shows a bullet hole in hard material, in this case a steel sheet
of the HARDOX type, 5 mm thick, the view being from the side where the bullet enters. The
impression of the bullet is minimal here. Fig. 9 shows the opposite side to Fig. 8, where the bullet
exits.

Fig. 10 shows a bullet hole in soft material, in the given case a class 11375 steel sheet of 10 mm
strength; the view is from the side where the bullet enters, the impression of the body of the bullet
being evident here. Fig. 11 shows the opposite side to Fig. 10, where the bullet exits.
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- Examples ol preferred embodiments Jm
The picrcing bullet 1 consists of a eylindrical body 2 generally made of brass, a light metal alloy.
plastic and the like. which is lodged with clearance and in a pre-defined position in the shell 13 with
carresponding dimensions for various types of cartridges and uses. The body 2 is inscparably joined
to the shell 13 by a conventional method, usually crimped or painted over. In the production of the
body of the bullet 2 its initial outer guiding diameter is greater than efter completion. In its rear
portion (with respect to the direction of the movement of the bullet 1 after it is shot from the gun),
which is preferably inside the shell 13, the body 2 is furnished on its outer surface with radial incisions
12 or with spiral-shaped incisions (generally one to three incisions). The incisions 12 are separated
from each other by the guiding surfaces of the cylindrical part of the body 2 of the bullet 1, which
serve to guide the bullet 1 in the bore of the barrel and cause its rotation in the barrel. The incisions 12
can be produced by various methods, for example machining, rolling, pressing, injection moulding in
the case of plastics, and so on. They are generally trapezoidal in shape, narrowing down in the
direction of the uxis of the body 2 of the bullet 1. The depth of the incisions 12 is dictated by the
material used for the body 2 of the bullet | and the requirements for subsequent destruction of the
body 2 after hitting the target. So that the bullet should acquire the final size of the diameter of the
body 2, it is calibrated by extrusion through a stepped calibrating member in the direction of the
movement (trajectory) of the bullet 1 after firing from the gun. During this operation a change occurs
in the shape of the incisions 12. The material of the body 2 of the bullet | is deformed in the area of
the guiding rings formed by the incisions. In the forward parts of the rings, with respect to the
direction of their calibration, the material of the body 2 is squeezed backwards and a non-
homogeneous structure arises. The originally slanting surface of the rear parts of the guiding rings
straighten until they form a right angle with respect to the axis of the body 2 and the density of the
material increases in the arca of the base of the incisions 12. Conversely, in the forward parts of the
guiding rings there is & reduction in the density of the material and an increase in the angle of their
sloping surfaces. This modification permits a controlled and gradual deformation of the rear portion of
the body 2 of the bullet 1 after its impact with the barrier.

After insertion of the front portion of the bullet 1 into the bore of the gun barrel, the outer diameter of
the body 2 of the bullet 1 is reduced at a certain distance before the mouth of the shell 13. In the
direction of the forward portion of the bullet 1 the body 2 is further lightened by the deforming groove
10 formed in it. The length and depth of the deforming groove 10 are dictated by the type and strength
of the material used in the body 2 of the bullet ] to ensure the manipulating strength of the bullet 1. In
other words, to ensure that this weakened part of the body 2 is not deformed es the bullet 1 is pushed
{in preparation and filling} into the shell 13 and in normal manipulation of the bullet 1 and the
cartridge.
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Conncected 1o the deforming groove 10, in the forward direction, is the rounded front part or head 5 of \O}
the bullet 1, which corresponds to the Lype of bullet and serves to guide or introduce the cariridge from
the magazinc into the cartridge chamber of the gun, by the force of the gun breech. Even during this
operation, deformation (misalignment, ecccn&icity) of the jacket of the body 2 of the bullet 1 cannot
occur in the area of the deforming groove 10. From the forward side the body 2 of the bullet 1 is
furnished along its axis with a central apening 7 of circular scction, into which is inserted a core 3
made of a material with a high degree of strength, hardness and mass, for example steel, hardened
stecl, tungsten or sintered metal carbides. The core 3 in its forward part comes to a point 8, which can
be in the shape of a cone with a sharp-angled apex. The jacket of the cone can be flat, rounded or
basically of any rotary shape suitable for the specific uses of the material and the application of the
cartridge.

‘The free space of the opening 7 between the point 8 and the inner wall of the head S is filled with a
plug 4 of soft material, for example lead or plastic. Its purpose is to reduce the dynamic deformational
strength of the forward part of the bullet 1. After impact with the barrier it behaves like a fluid in a
clased space, acting in all directions. After the bullet 1 hits the target obliquely, there is deflection of
the head 5 of the bullet 1 and gn'idual deformation of the body 2 in the area of the deforming groove
10. The soft material of the plug 4 permits the instant fixation of the bullet ] to the barrier at the point
of coniact, without the angle of impact of the bullet ] changing. [n this process, the sharp point 8 of
the core 3 of the bullet 1 digs into the barrier, thus preventing its glancing off, ricocheting or rupturing.
As soon as the point 8 penetrates the barrier, the material of the plug 4 is displaced along the conical
surface of the point §, the weakened body 2 of the bullet 1 in the area of the deforming groove 10
bulges outwards and then the whole forward portion of the body 2 of the bullet ] breaks off and
disintegrates. Part of the core J is thereby uncovered.

If the barrier is made of a hard material, for example steel, glass, ceramic, in the shape of a plate or
board etc., then its broken-off fragments glance off and scatter in all directions along the surface. It is
evident particularly when firing at close range, for example 1 to 2 metres. In no event is the person
firing struck or endangered by this disintegration. Only the hard core 3 of the bullet 1 is forced into
(penctrates) the hard material of the barrier, partly by its own inertia and partly by the inertia of the
rear portion of the bullet 1 which, through the base § of the body 2 of the bullet 1, increases the
penetration of the core 3 by its inertial mass. At the moment when the core 3 penetrates the hard
barrier so deeply that the rear portion of the body 2 of the bullet 1 touches the barrier, controlled
disintegration occurs of the individual parts of the body 2, for example gradually along the individual
guiding rings which during manufacture (calibration) are made so that they casily separate from the
remainder of the body 2 of the bullet 1 and in such a way that the remaining portion of the body 2 is

always lined up on its front portion (in the direction of the movement of the bullet 1) in the course of
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its disintegration. This lacilitates the further gradual controlled disintegration of the body 2 of the
bullet 1. thus aveiding unnccessary loss of energy during penctration of the core 3 into the hard
material of the barrier. The outer diameter of the hole of the shot-through material of the barrier,
which is basically cylindrical in shape, always corresponds to the outer diameter of the fired core 3.
On the front side of the shot-through barrier an impression is formed by the controlled disintegration
of the body 2 of the bullet 1. In a barrier made of soft material, for example soft steel, the impression
is greater, in a hard material barrier (for example steel sheets of the HARDOX type used for armoured
vehicles, walls and the like) it is almost imperceptible. Upon impact with a hard barrier the piercing
bullet 1 immediately behaves like an under-calibered bullet, since only the core 3 and not the body 2
of the bullet | penetrates the barrier, with greater firing energy. However, as soon as this piercing
bullet 1 hits a target matter like wood for example, it behaves like a normal conventional bullet ] and
frequently does not disintegrate at atl. The bullet hole in such a case corresponds to the diameter of the
body 2 of the bullet 1.

Where it hits a target matter like a human body, there is penetratio;l of the whole bullet into this
matter. With a delay which corresponds to an ordinary penetration of several centimetres (2 to 3 cm)
the forward portion of the bullet 1 disintegrates. All the fragments are caught up by the target matter
and after about 15 cm almost all the energy of the shot is delivered to the target matter. There arises a
so-called oscillatory hollow with a capacity of approximately one litre (1 dm®). The bullet 1 in this
case behaves like ammunition with shock effect and significant damage to the target matter.

A further basic feature of the piercing bullet 1 is its high initial velocity, for example in the 9 mm
calibre LUGER with four-inch barrel v, = 756 m/s, the energy Eo = 829 J and the average pressure in
the gun barrel is 297 MPa. This velocity is achieved by the low mass of the bullet ] in combination
with the special preparation and filling of the powdered fill in the shell 13. It involves an appropriate
ammunition powder which is compressed. First of all a determined quantity of powder is put into the
shell or into the jig and is compressed with a determined pressure (a pill is formed having the internal
dimensions of the shell). Alternatively, a previously compressed powder pill, whose dimensions
correspond to the shape of the shell, can be inserted into the shell. By this technique the cartridge is
supplied with a large amount of energy which is released, after ignition by a fuse, during the whole
period of passage of the bullet through the gun barrel, without dangerously exceeding the maximum
permitted pressure in the cartridge. Quite a different curve thus arises in the course of combustion of
the powdered fill and e basically longer duration of the pressure needed during the whole period of
acceleration of the bullet in the gun barrel. The pressure a1 the mouth is thereby increased compared
to normal ammunition, for example in the 9 mm LUGER cartridge (the most frequently used gun for
police and special army units) there is a twofold increase.
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In short pistol cartridges this velocity and energy. almost three times greater than in normal ¥‘

ammunition. cannot be created without compression of powder. Morcover this method of preparation
and filling of the cartridge ensures, with a light buliet for example 2.9 grams in weight, normal

functioning of guns (pistols and automatic weapons) that is repeating, automatic loading etc.

Industrial uses of the invention )
The piercing bullet according to this invention is intended particularly for destroying common ballistic

shields for individuals or vehicles. That includes bullet-proof vests with kevlar fibre, particularly for
invisible wear and for stopping armoured transport means. At the same time there is no possibility of
these bullets rebounding and threatening the vicinity.
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PATENT CLAIMS

A cartridge consisting of a shell (13) with powder filling (16) and a bullet (1), where the bullet
(1) comprises a body (2} having a rear base (6) and peripheral walls, in the axis of which is
fixed a piercing core (3), characterised in that the body (2) is adapted for controlled
detachment, in the area of weakening of its peripheral wall, of at least one of its forward
portions after the bullet (1) impacts with the barrier.

A cartridge according to claim 1, characterised in that the body (2) comprises a guiding
forward portion (5) and a rear portion (17) of greater diameter, corresponding to the calibre of
the gun, for stabilising and guiding the bullet (1) in the gun barrel, where the piercing core (3)
is lodged with radial allowance in the body (2), in the opening (19) on the front side and
where, between the forward portion (5) and the rear portion (17) of the bullet (1), the body (2)
has a deforming wall (10) with reduced thickness, so that the area where it meets the
shouldered rear portion (17) forms the ripper zone of the front portion of the body (2), while
the piercing core (3) comes to a point at its front end (8) and the hollow between this front end
of the core (3) and the adjacent part of the inner wall of the opening (19) of the body (2) is
filled with a malleable plug (4) whose outer surface forms at least the greater part of the
impacting surface (20) of the bullet (1).

. A cartridge according to claim | or 2, characterised in that a deforming wall (10) is formed by
the base of a rectangular groove, arranged radially in the body {2) of the bullet (1). while the
rear side wall of this groove, which is at the same time the forward surface of the shouldered

rear portion (17), forms the first impacting surface (18).

. A cartridge according to any of claims 1 to 3, characterised in that the front portion (5) of the
body (2) of the bullet (1) in the direction of the exit from the opening (19) narrows down in a
rounded shape so that the impact surface (20) of the bullet (1) forms a malleable plug (4),
while the conical front end (8) of the core (3) of the bullet (1) runs into this impact surface
(20) with its point.

. A cartridge according to any of claims 1 to 4, characterised in that the body (2) of the buliet
(1) is adapted for gradual detachment of at least one of its other parts in the direction from the
front wall of the bullet (1), in the area of an incision in the peripheral wall of the rear portion

(17).

10
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6. A cartridge according to claim §, characterised in that the hody {(2) has at lcast onc radial

incision (12) on the outer periphery of its rear portion (17).

7. A cartridge according to claim 5, characterised in thal the body (2) has at least one spiral-
shaped incision on the outer periphery of its rear portion (17).

8. A cartridge according to claim 5, characterised in that the body (2) has evenly arranged axial
incisions spaced out on the outer periphery of its rear portion (17).

9. A cartridge according to claims 6 or 7, characterised in that two radial incisions (12) of
trapezoidal section are arranged at a distance from each other in the rear portion (17) of the
body (2) of the bullet (1) in the direction of the axis of the narrowed section, the forward wall
of each of the incisions (12) being at right angles to the axis of the bullet (1), while their rear
walls are part of the second and third impact surfaces (18) respectively.

10. A cartridge according to any of claims 1 to 9, characterised in that the base (6) of the body (2)
of the bullet (1) closes with its surface the inner space in the shell (13), which is filled with a
compressed powder filling (16) or powder pill.

11. A cartridge according to any of claims 1 to 10, characterised in that the piercing core (3) is
made of a material with a high degree of strength, hardness and mass, from the group
comprising steel, hardened steel, tungsten and sintered metal carbides.

12. A cartridge according to any of claims | to 11, characterised in that the malleable plug (4) of
the body (2) of the bullet (1) is made of a material from the group comprising lead, piastic and

WHX.

13. A method of preparing at least one radial incision in the body (2) of the bullet (1) of the
cariridge according to any of the preceding claims 1 to 12, during which the rear portion (17)
of the body (2) is formed with a greater outer diameter with at least one radial incision (12) of
trapezoidal section with symmetrical sides, characterised in that the body (2) is extruded,
through a stepwise narrowing opening in a calibrating member, to the required lower calibre,
by which the material of the body (2) in the area of the radial incision (12) becomes non-
homogeneous and deforms so that the front side of the radial incision (12) in the direction of
the extrusion straightens until it is at right angles to the axis of the body (2), witha
simultaneous increase in the density of the material in this area, and its rear side opens up still

more, with a simultaneous decrease in the density of the material in this area.

11
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Abstract %f

Title of the invention: A cartridge and a method of preparing at least one radial incision in the body of
the bullet of the cartridge

The cartridge consists of a shell (13) with powder filling (16) and a bullet (1), where the bullet (1)
comprises a body (2) having a rear base (6) and peripheral walls, in the axis of which is fixed a
piercing core (3). The body (2) of the bullet (1) is adapted for controlled detachment, in the area of
weakening of its peripheral wall, of at least one of its forward portions after the bullet (1) impacts with
the barrier. The body (2) comprises a guiding forward portion (5) and a rear portion (17) of greater
diameter, corresponding to the calibre of the gun, for stabilising and guiding the bullet (1) in the gun
barrel. The piercing core (3) is lodged with radial allowance in the body (2), in the opening (19) on the
front side. Between the forward portion (5) and the rear portion (17) of the bullet (1), the body (2) has
a deforming wall (10) with reduced thickness, so that the area where it meets the shouldered rear
portion (17) forms the ripper zone of the front portion of the body (2), while the piercing core (3)
comes to a point at its front end (8) and the hollow between this front end of the core (3) and the
adjacent part of the inner wall of the opening (19) of the body (2) is filled with a malleable plug (4)
whose outer surface forms at least the greater part of the impacting surface (20) of the bullet (1).

The subject of the invention also involves a method of preparing at least one radial incision in the
body (2) of the bullet (1) of the cartridge, during which the rear portion (17) of the body (2) is formed
with a greater outer diameter with at least one radial incision (12) of trapezoidal section with
symmetrical sides. The body (2) is then extruded, through & stepwise narrowing opening in a
calibrating member, to the required lower calibre, by which the material of the body (2) in the area of
the radial incision (12) becomes non-homogenecous and deforms so that the front side of the radial
incision (12) in the direction of the extrusion straightens until it is at right angles to the axis of the
body (2), with a simultaneous increase in the density of the material in this area, and its rear side opens

up still more, with a simultancous decrease in the density of the material in this area.

\\Server\DokumentAIMPATENTS\LIBRA\Bullet-tran-21-2-01.doe
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REIVINDICACIONES

1.- Un cartucho que consiste de una vaina (13) con rellar!o de
pélvora (16) y una bala (1), que comprende a un cuerpo (2) que tiene una base
posterior (8) y paredes periféricas, en cuyo eje se ha fijlado un nacleo
penetrante (3), CARACTERIZADO porque el cuerpo (2) estéd adaptado para
despegarse de al menos una de sus porciones delanteras, controladamente en

el drea debllitada de su pared periférica, después que la bala hace impacto

contra una barrera.

2.- El cartucho seglOn la Reivindicacidon 1, CARACTERIZADO
porque el cuerpo (2) comprende una -porcién delantera de gula (5) y una
porcidn posterior {(17) de mayor didmetro, correspondiente al calibre del arma,
para estabilizar y gular a la bala (1) dentro del cafién del arma; en la cual el
nicleo penetrante (3) esta alojado con una tolerancia radial, én el cuerpo (2),
en la abertura (18) del lado delantero y, en el cual, entre la porcién delantera
(6) v la porcién posterior (17) de la bala (1), el cuerpo (2) tlene una pared
deformante (10) con espesor reducido, de manera que el area en donde
encuentra a la porcién posterior de hombro {(17) forma la zona de ruptura de la
porcidn delantera del cuerpo (2), mientras el nicleo penetrante (3) llega a un
punto en su extremo delanterc (8) y el hueco entre su extremo delantero y la

parte adyacente de la pared Interior de la abertura (19) del cuerpo (2) se




)

rellena con un tapon maleable (4) cuya superficie externa forma, al menaos, la

mayor parte de la superficie de impacto (20) de la bala (1).

3.- El cartucho sagin cualqulera de ias Relvindicaciones 1 o 2,
CARACTERIZADOQ porque se forma una pared deformante (10) por la base del
surco rectangular, dispuesto radialmente en el cuerpc (2) de la bala (1),
mientras la pared del lado posterior de este surco, que es al mismo tiempo la

superficie delantera de la porcién posterior de hombro (17), forma la primera

suparficie de impacto (18).

4.- El cartucho segiin cuaiquiera de las Reivindlcaciones 1 & 3,
CARACTERIZADOQ porque la porcién delantera (5) del cuerpo (2) de la bala (1),
en la direccion de salida desde la abertura (19), se angosta en una forma
redondeada, de manera que la superficie de Impacto (20) de ia bala (1) forma
un tapén maleable (4), en el cual el extremo dalantero cénico (8) del niicleo (3)

de la bala (1) corre con su punta dentro de esta supserficie de impacto (20).

5.- El cartucho seglin cualquiera de las Reivindicaciones 1 a 4,

.RRACTERIZADO porque el cuerpo (2) de.la bala (1) estd adaptado para
despegue gradual de al menos una de sus otras partes, en la direccién desde

la pared delantera de la bala (1), en el drea de una incision en la pared

periférica de la porcién posterior (17).

-
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6.- El cartucho seg(n I'a Relvindicacién 5, CARACTERIZADO
porque el cuerpo {2) tiene al menos una incisién radial (12) en la periferia

exterior de su porcién posterior {(17).

7.- El cartucho segin la Reivindicacién 5, CARACTERIZADO
porque el cuerpo (2) tiene al menos una incisién en forma de espiral en la

periferla exterior de su porcién posterior (17).

8.- El cartucho segiin la Reivindicacibn 5, CARACTERIZADO
porque el cuerpo (2) tiene incisiones axiales, parejamente dispuestas en la

periferia exterior de su porcién posterior (17).

9.- El cartucho segun cuaiquiera de |las Reivindicaciones 6 o 7,

CARACTERIZADO porque se han dispuesto dos incisiones radiales (12), de
seccién trapezoidal, separadas entre si en‘la porcidn posterior (17) del cuerpo

(2) de la bala (1), en la direccién del eje de la seccidn angostada; la pared

.Ia bala (1), mientras sus paredes posteriores son parte de la segunda y de la

tercera superficles de impacto (18), respectivamente.

delantera de cada una de las incisiones (12) esta en dngulo recto con el eje de '

¥ =T T e,
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10.- El cartucho segtn cualquiera de las Relvindicaclones 1 a 9,

CARACTERIZADO porque la base (6) del cuerpo (2) de la bala (1) clerra con

- - -

su superficie al espacio interlor de la vaina (13), la que esti reliena con

pélvora comprimida (16) o con una plldora de pélvora.

11.- El cartucho segin cualquiera de las Reivindicaciones 1 a 10,

CARACTERIZADO porque el nicleo penetrante (3) estd hecho de un material

con un alto grado de reslstenclia, dureza y masa, del grupo que comprende i

acero, acero endurecido, tungsteno y carburos metdlicos sinterizados.

L P — SN

12.- El cartucho segln cualquiera de las Reivindicaciones 1 a 11, |
CARACTERIZADO porque el tapon maleable (4) del cuerpo (2) de la bala (1) ]

estd hecho de un material del grupo que comprendse plomo, pldstico y cera.

13.- Un método para preparar al menos una incisién radial en el !’
cuerpo (2) de’ una bala (1) del cartucho segln cuaiquiera de Ias. i
Reivindicaciones 1 a 12, que congiste en que la porciébn posterior (17) del
cuerpo (2) se forma con un mayor didmetro exterior, con al menos una incisidq
radial (12) de seccién trapezoidal con iados simétricos, CARACTERIZADO
porque el cuerpo (2) se extruye a través de la abertura con angostamiento
gradual de.un miembro calibrador, al calibre inferior requerido, por lo cual el

material del cuerpo (2) en el area de la Incisidn radial (12) se hace no- ]




homogéneo y se deforma, de manera que el lado delantero de la Incisi6n radial

(12), en la direccién de la extrusién, se endereza hasta que queda en éngule it'i'
recto con el eje del cuerpo (2), con un aumento simultaneo de la densidad del i ;E
material en esta area y su lado posterior se abre aun més, con una reducclén ’%
simultdnea de su densidad en esta érea. . i ;
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Industria y Comercio

SUPERINTENDENCIA

o

Concepto No. 788 Clasificacibn inlsmacional do Patentes F 42 B 1204

Practicado el examen de acuerdo a lo establecido en el Art. 38 de ia Decision 486 se determiné que esta solicitud
de Patente de Invencidn:

REVISION TECNICA

SI[Y] NO[] 00nli_eneunrasumandalalnvomi6n(Arl.26-e).

SI[Y] NO[] Contiene el fihiio 0 nombre de la invencion (Art.27-d).

SI{v] NO[] Contiene Ia descripcion de la invencion (Art.26-b).

SI[Y] NO[] NOAPLICA[ ]Contiene los dibujos necesarios para comprender fa invencion (Ast. 26-d)
SI[¥] NO[ ] Contiene una o més reivindicaciones. (Art.26-c).

SI] ] NO[] NOAPLCA([”] Han sido desamoliados los producios y/o procedimientos a partir de
rocursos genéticos 0 de sus productos derivados de los que cualquiera de los Palses
Miembros as pals de origen. (Art. 26- h).

SI[] NO[] NOAPLCA [¥]Los productos yio procedimientos han sido obtenidos o desamofiados a
partir de los conocimientos tradicionales de las comunidades indigenas, afroamericanas, ©
locales de los paises miembros, de acuerdo a o establecido en la Decisibn 301 y sus
modificaciones y reglamentaciones vigentes.(Art 26-).

Si[-] NO[-] Lainvencion se refiere a un producto relafivo a un material biologico. (Art.26-J).
SI[¥] NO[ ] NOAPLCA[ ] Laproridad colncide con la materia relvindicada.
SI[v] NO{ ] CUMPLELOSREQUISITOS TECNICOS

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Radicacidn No 04-20357

REVISION JURIDICA

SI[ ] NO[] NOAPLCA [v]Present el documento en que consta la cesion del derecho a la patanie
otorgado por el inventor al solicitants o a su causante (art. 26-k,Dec 486/2000).

SI[¥] NO[] NOAPLICA[ |Presentd el poder olorgado al abogado, con el leno de los requisiios
juridicos exigidos.

SI[ ] NO[] NOAPLICA [V} Acredito la exisiencia y representaciin de la sociedad soicitante.

Si[¥] NO[ ] NOAPLICA[ ] Presento la copia cerfificada de la prioridad invocada en los #iminos
establecidos en los articulos 10 y 11, Dec. 486,

Si[v] NO[ ] CUMPLE LOS REQUISITOS JURIDICOS

[ ] OBSERVACIONES Y OTROS:
Carrera 13 No. 27-00 Pisos 5, 7y 10

Conmutador: 382 0840
Fax: 350 5220
E-mail: Info sic.gov.co
Www.sic.gov.co
Bogotd, D.C., Colombia

EXAMINADOR 202027
Bogota D. C., 26-08-2004
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Bogotéd DC

Doctor(a)
MARGARITA CASTELLANOS
Apoderado(a)

REFERENCIA:  Radicacion No.  04-20357

Tréamite 002
Evento 001
Actuacién 416
Oficio No. 1638
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el

expedients indicado en la referencia, retne los requisitos de forma establecidos

en los articulos 26 y 27 de la Decision 486 de la Comisién de la Comunidad

Andina, y en las demés disposiciones vigentes sobre la materia, se envia el

extracto de la solicitud a la Oficina de Comunicaciones para efecto de su
. publicacién en la Gaceta de Propiedad Industrial.

De acuerdo con lo previsto por el articuio 40 de la Decisitén 486/00, la publicacién
on oste caso se hara a partir del dia 05 de septiembre de 2005.

Ctimpiase - o WL 2
Dado en Bogotd DC, a los =

CESPEDES DE VERGEL
Jefe de la Dj¥ision de Nuevas Creaciones

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador: 382 0840
Fax: 350 5220
E-mail: info sic.gov.co
www.sic.gov.co
Bogotd, D.C., Colombla



Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 04-020357

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 556 DE

FECHA 30 DE SEPTIEMBRE DEL 2005, EL TERMINO HABIL SENALADO POR

LA LEY EXPIRA EL 29 DE DICIEMBRE DEL 2005

NOTA: Dentro del plazo de los seis (6) meses sigulentes a partir de la fecha de publicacién
en la gaceta de Propledad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién

486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X

Bogota D.C, ABRIL DE 2006
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RADICACION: 4-20357 EDICTO No. 7781 + *

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esta Superintendencla profirid Resclucidn No. 11010 de 28-ABR-2008. Que ol contenido de la parte resolutiva es como sigue: El
Superintendenta de Industrie y Comerdio.

RESUELVE

ARTICULO PRIMERO: Declarar abandonada la soficihud da privilegio de patents de
Invencidn conlenida en el axpadients de la referencis.

ARTICULO SBEGUNDO: Notificar parsonaiments al contenido de la presents resolucion ala
doctora Margarita Castaflanoa Abondano, © & quien haga sus veces, én su calkdad de
apoderada da Viastimil Libra., entregindols copia de la misma, advirtidndole que contra alla
pocade o recumso de reposicién interpuesio ente sl Superintendente de Industria y
Comercio, al momento de la notificacién o dentro de los 5 dias hibiles siguleniss s el

NOTIFIQUESE Y CUMPLASE .
Dada en Bogotd, D.C.alos 20 ABR 2008
EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Para notificar a los interesados, se flla el presente EDICTO en lugar vigible al piblico en la SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIO. por of tdrmino de (10) dlez dias hibles contados a pariir de las 8:30 a.m. da hoy.

Secreiaria General Ad-Hoc 18-MAY-2008 Este edicio se desfija hoy 02-JUN-2008 a las cinco (5:00 p.m.)
Secretaria General Ad-Hoc ¢
EDICTO No. 7781



