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Description

FIELD OF THE INVENTION

[0001] The invention refers to a tandem-cumulative
Shot equipped with two jet engines and a gunpowder
starter motor with a stabilizer, designed to defeat all types
of armored equipment, including one equipped with pas-
sive armor, additionally mounted dynamic-type protec-
tive devices using various sources of energy, for example
explosive, electrical energy, energy obtained from the
reaction of active chemical substances, etc.).

BACKGROUND OF THE INVENTION

[0002] There are tandem combat units known to be
used to defeat armored machinery and other enemy ob-
jects.
A tandem-cumulative ammunition is known, being the
subject of Patent US5415105, whose structure includes
a housing with a primary cumulative charge fitted in it
with a cumulative concavity oriented toward the front of
the housing.
[0003] Patent publication DE3942841 is known, dis-
closing a tandem munition where the primary charge has
a piezoelectric impact blower, which contains a con-
tact/impact shock sensor, designed to generate the igni-
tion voltage of the detonator. The ignition voltage of the
detonator occurs when, in a collision with the target, the
emerging shock wave triggers the contact impact sensor.
In the structure described, the piezo-elements in the im-
pact blower are used as sensors.
[0004] Patent publications, DE1145522 or
US2894457, are known, related to a piezoelectric contact
blower, which describe the way a piezoelectric contact
blower operates.
[0005] There is a tandem-cumulative warhead known,
subject of BG 63851 B1 patent publication, the construc-
tion of which comprises of a composite housing with two
co-axial cumulative charges comprising two autono-
mous, not inter-dependent piezoelectric explosive devic-
es.
[0006] The disadvantage of the invention is the small
distance between the forearm and the primary warhead,
as a result of which the detonation products of the forearm
have a significant, dominant influence on the time and
the manner of forming the cumulative jet flow caused by
the actuation of the primary cumulative charge.

SUMMARY OF THE INVENTION

[0007] Given the state - described and known - of the
equipment in the area under consideration, the invention
task is to provide a sophisticated universal tandem-cu-
mulative shot of a simplified and manufacturing-friendly
design that provides effective combat action against ar-
mored equipment including those equipped with passive
armor, additionally mounted dynamic-type protective de-

vices and other objects and facilities of the enemy.
[0008] The problem is solved by the tandem-cumula-
tive shot as defined by claim 1. It comprises a composite
housing, said composite housing hosting in its front part
a forearm and a primary warhead, wherein the forearm
comprises a cumulative warhead and an auxiliary jet en-
gine between the cumulative warhead and the primary
warhead, whereby the auxiliary jet engine is connected
to the primary warhead by means of a bottom bushing,
whereby the cumulative warhead and the primary war-
head are equipped with identical piezo-electric front and
bottom blasting devices, wherein, at the rear end of the
primary warhead, a drive unit consisting of a primary jet
engine and a gunpowder starting charge with a stabilizer
is mounted.
[0009] According to the invention, inside the primary
warhead, the piezo-electric front blasting device of the
primary warhead is located which is connected by an
electrical connection to the piezo-electric bottom blasting
device of the primary warhead,

wherein the piezoelectric front blasting device of the
forearm is connected to the piezo-electric bottom
blasting device of the forearm by means of an elec-
trical connection and whereby the piezo-electric front
blasting device of the forearm is mounted in the front
part of the forearm;

wherein the front blasting device of the forearm is
shaped under a spherical face surface.

wherein the gunpowder starting charge with a stabi-
lizer having a stem inside of which flat, tangentially
tapering nibs are mounted using hinges,

wherein a turbine with ribs formed in a helical line is
mounted behind the stabilizer.

[0010] According to a preferred execution of the tan-
dem-cumulative shot the forearm and the main warhead
are located co-axially.
[0011] According to one execution manner of the tan-
dem-cumulative shot, the bottom coupling bushing is cy-
lindrical in shape with a variable shape and wall thick-
ness, while the middle and the outer part have a minimum
wall thickness in the weakened section.
[0012] The bottom bushing in its one end has a thick
wall on its end - and the wall is convex to its inner side,
in the form of a cylinder, and is located at a distance 3-5
mm of the piezoelectric blasting device of the primary
warhead.
[0013] According to one variant execution of the tan-
dem-cumulative shot, the connection between the fore-
arm and the auxiliary jet engine is rigid, and the connec-
tion between the bottom bushing and the primary cumu-
lative warhead is deformable. The connection between
the primary cumulative warhead, the primary jet engine
and the starting gunpowder charge is rigid.
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[0014] The bottom of the auxiliary jet engine is shaped
as a cylindrical body, with a concentrator formed between
the outer and the inner profile in the weakened section.
[0015] The forearm with a caliber of less than or equal
to 60 mm consists of a piezo-generator connected to a
current conducting element housed in the fairing with a
conical shape, wherein the fairing is fixedly connected to
a conical-cylindrical housing in whose chamber the cu-
mulative unit is located.
[0016] The screen is made in a conical-spherical shape
with a central opening a conductor of the cumulative lining
passes through, further connected to contact the bottom
blasting device. The forearm consists of a blasting device
connected to a conductor element housed in a cowl of a
conical shape, wherein the cowl is rigidly connected to a
conical-cylindrical housing where a cumulative unit is
housed in its chamber.
[0017] The cumulative lining has a variable wall thick-
ness progressively increasing from the top to the base.
[0018] The screen element is compressed into the ex-
plosive substance and located between the cumulative
lining and the bottom blasting device, wherein the screen
has a conical-spherical shape, with an opening in the
center, and a conductor of the cumulative lining connect-
ed to the top contact of the bottom blasting device passes
through. It is recommendable to have the screen made
of an inert material and compressed into the explosive
substance of the cumulative unit.
[0019] The primary warhead has a caliber of up to 105
mm and consists of a diaphragm with a central aperture,
and the front part of the piezoelectric blasting device is
mounted to it, connected by an electrically conductive
element housed within the inner space of the coupling
cone, a cylindrical-conical shaped housing. There is a
cumulative unit in its inner chamber, consisting of a cy-
lindrical-conical lining with an opening angle of 60° and
a variable wall thickness progressively increasing from
the top to the base.
[0020] The main warhead screen is biased into the ex-
plosive and disposed between the cumulative lining and
the bottom blasting device, made in a conical-spherical
shaped and having a central opening, the cumulative lin-
ing conduit connected to the upper switch of the bottom
blasting device passes through.
[0021] The auxiliary jet engine and the primary jet en-
gine are of different lengths of their housings and have
been equipped with identical bilge blocks and pyro-flam-
mable-ignition devices.
[0022] Flat, tangentially oblique feathers are hinged to
the rear of the starter gunpowder charge, and a turbine
with ribs formed in a helical line is mounted behind the
stabilizer.
[0023] The tandem-cumulative shot has significant ad-
vantages in terms of simplified technological design and
improved effectiveness in terms of target damage. In-
cluding into the construction of an auxiliary jet engine
located between the forearm and the primary cumulative
warhead brings additional reactive power and allows

striking targets at a further distance, as the constructive
solution of the shot, subject of the invention provides pro-
tection for the main warhead from the detonation prod-
ucts of the forearm and the active elements of the armor
and, at the same time, by the suitably chosen construct-
ing design of the bottom coupling bushing of the auxiliary
jet engine, it provides timely launch of the piezo-gener-
ated blasting device the main warhead. The described
addition of the auxiliary jet engine provides protection of
the main warhead from detonation products of the cumu-
lative unit of the forearm and the active elements of the
armor, thus constructively providing sufficient space to
form the cumulative jet flow of the primary charge.
[0024] The above-mentioned technical effects are due
to a considerable extent to the predicted constructive
connection between the preliminary cumulative charge
and the auxiliary jet engine that is suitable to be a rigid
connection, as these properties allow to bear the defor-
mation effects of the contact action in generating an elec-
trical impulse from the piezo-generated blasting device
and its launch, the impact of the detonation products of
the forearm and the active elements of the armor. The
achieved technical effect is also due to the used deform-
able element located in the bottom bushing construction
of the auxiliary jet engine and the main warhead, as a
result of which the aforesaid deformable element absorbs
the produced energy from the contact action, the impact
of the detonation products of the forearm and the active
elements of the armor, as this deformation basically also
provides the launch of the piezo-generator of the main
warhead.
[0025] Another advantage of the tandem-cumulative
charge, according to the invention, is the improved shot-
path parameters - their increased initial and angular ve-
locity as well as the flight path stabilization are mainly
due to the connection between the main warhead to the
primary jet engine and the gunpowder start charge,
whose hardness creates a whole unified unit.
[0026] The starter gunpowder engine launches a tan-
dem-cumulative shot from a grenade launcher, whereby,
thanks to the positioned stabilizer behind the main war-
head, the firing path of the shot stabilizes along its tra-
jectory, while the jet engines accelerate the shot along
the trajectory. After the blasting device has been
launched by the primary warhead, a cumulative jet flow
is formed upon encountering the barrier and it interacts
with the main armor of the armored vehicle.

DESCRIPTION OF THE DRAWINGS

[0027] Further, a possible detailed example is provid-
ed, illustrated by the accompanying figures, wherein:

Fig. 1 - General view of the tandem-cumulative shot,
subject of the invention

Fig. 2 - General view of the tandem-cumulative shot
in flight mode
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Fig. 3 - General view with a partial section of a tan-
dem-cumulative shot with an auxiliary jet en-
gine, located between the forearm and the
main warhead.

Fig. 4 - General view with a partial section of the aux-
iliary jet engine

Fig. 5 - General view with a partial section of the pri-
mary jet engine

Fig. 6 - Displaying the device of launching the main
warhead

Fig. 7 - Displaying the start gunpowder charge with a
stabilizer

Fig. 8 - Displaying the start charge with a stabilizer

PRIMERY ENBODIMENT OF THE INVENTION

[0028] The tandem-cumulative shot, according to the
invention, consists of a composite housing where the
forearm 1 and the main cumulative warhead 2 are locat-
ed, and an auxiliary jet engine 3 is set among them, by
being connected to the primary cumulative warhead 2 by
means of a bottom coupling element 4, preferably a bot-
tom coupling bushing, and a drive unit, consisting of a
primary jet engine 5 and a starter gunpowder charge 6
connected thereto with a stabilizer, which is connected
to the rear part of the primary cumulative warhead.
[0029] The cumulative forearm 1 includes a small-
scale low-frequency cumulative unit to the auxiliary jet
engine 3 is mounted to; at the rear end of it the bottom
coupling bushing 4 is located, and the main warhead 2
is fixed to it. The bottom bushing 4 has an external form
allowing it to absorb the energy of the detonated products
of the cumulative forearm 1 and of the active elements
of the armor, while simultaneously launching the blasting
device 26 of the primary cumulative warhead 2.
[0030] According to an exemplary production work of
the invention, the cumulative forearm 1 is filled with a
caliber up to 60 mm and consists of a blasting device 7
located in its front part, for example a piezo-generator
connected to a current-conducting element 9 hosted in
a fairing 8; we advise the conductor element 9 and the
fairing 8 to be of conical shape. The fairing 8 is rigidly
coupled to a conical-cylindrical housing; there is a cumu-
lative unit with a cumulative funnel lining 10 with a con-
ductor in its chamber. The lining is filled with a variable
wall thickness progressively increasing from the top to
the base in the range of 0.8 to 1.3 mm, and a diameter
of not more than 48 mm and a height of not more than
39 mm.
[0031] In the chamber of the cumulative unit, there are
an explosive 12 and a bottom blasting device 13 with a
detonator located. It is preferable to use explosive 12
with parameters: a mass of 0.160 to 0.168kg; density of

1.76 to 1.8g/cm3; a detonation speed rate equal to or
greater than 8,000 m/s. Between the cumulative lining
10 and the detonator of the bottom blasting device 13,
there is the screen 11 of the forearm 1; it is suitable to
be made in a conical-spherical shape, and have the pro-
vision of a central hole passing through it - so the con-
ductor can pass from the cumulative lining 10 and it is
connected to the switch of the bottom blasting device 13.
[0032] According to a preferred execution manner, the
screen 11 is compressed into the explosive substance
12 of the said cumulative unit. The screen 11 should be
made of an inert material and its purpose is to deform
the front of the detonation wave formed upon the launch
of the explosive substance 12 in such a way that the
formed front shall approach and progress along the pro-
file of the outer forming of the cumulative funnel 10, dy-
namically deforming it, and thus facilitating and assisting
in the formation of a low-grade cumulative jet flow of the
cumulative unit.
[0033] A characteristic feature of the forearm 1 is that
the blasting device 7 of the forearm 1 is shaped under a
spherical face surface, and it allows - after the submission
of the detonation impulse from the bottom blasting device
13 to the explosive substance 12 - to form cumulative jet
flow of a low gradient along its length. The formation of
a low-grade cumulative jet flow provides the deactivation
of the additionally mounted dynamic protective devices
using different sources of energy, for example explosive
substance, electrical power, energy generated by the re-
action of active chemical substances, etc.
[0034] Near the rear end of the cumulative forearm 1,
after the bottom-blasting device 13, there is a bilge block
14 mounted, and there is the auxiliary jet engine 3 mount-
ed fast on it - and the engine 3 consists of a housing 15
of the auxiliary jet engine 3, where jet engine fuel 16 is
stored. The pyro-delay-igniter 17 and the bottom 18 of
the auxiliary jet engine 3 are located in the rear end of
the jet engine 3 - this is, in its essence, a coupling element
between the auxiliary jet engine 3 and the primary cumu-
lative warhead 2.
[0035] The bottom 18 is formed as a shaped element,
for example a bushing, of cylindrical shape and a center
hole threaded in it, and in a blasting device 19 of the
primary warhead 2 is mounted in it. According to a pre-
ferred execution manner of the utility model, the bottom
18 is made in a way so that its middle and outer parts,
especially in weakened section (Fig.4), are filled with a
small wall thickness. This constructive profile formation
of the bottom 18 allows it to perform the function of a
protective diaphragm, i.e. acting as a delay device, and
its deformation in the said section allows the launch of
the primary cumulative warhead 2 against the cumulative
forearm 1 with a delay of 200-250 ms. The protective
diaphragm is located at a distance from a cumulative
funnel lining 23 with a conductor of the primary forehead
2, thus resulting in creating a space where the cumulative
jet flow of the primary forehead 2 is formed, and it is not
affected nor influenced by the products the forearm 1 or
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the active elements of the armor. The bulletproof-ness
of the forearm 1 on homogeneous armored steel is not
less than 300 mm.
[0036] A conically shaped cavity is formed into the pro-
tective diaphragm and the coupling cone 20 of the pri-
mary warhead 2, where a conically shaped conductive
element 21 is accommodated, the latter is used to trans-
mit an electrical impulse generated by the piezoelectric
blasting device 19 towards the cumulative funnel lining
23 with a conductor, or to the bottom blasting device 26
of the primary warhead 2, respectively.
[0037] The primary cumulative warhead 2 consists of
a cumulative unit and a front blasting device 19, prefer-
ably a piezo-generator, connected by means of a cou-
pling cone 20 to a housing 22 of the primary warhead 2.
The housing 22 accommodates: the conductive electrical
element 21, the cumulative funnel lining 23 with a con-
ductor, the explosive substance 24 of the primary war-
head 2, and the screen 25 of the primary warhead 2 is
housed behind the explosive. The coupling cone 20 is
fast connected to the housing 22 preferably made in a
cylindrical conical shape - and its inner chamber hosts
the cumulative unit with a conical funnel lining 23 with an
angle of opening of 60°, with a variable wall thickness
progressively increasing from the top to the base from
0.8 to 2.2 mm, and the height being less than or equal
to 78 mm, and the diameter of the cylindrical part - less
than or equal to 94.5 mm, and the height of the cylindrical
part - of up to 4.5 mm. Preferably, the mass of explosive
substance 20 shall be from 0.650 to 0.680 kg, and of
density of not less than 1,8 g/cm3, with a detonation ve-
locity of more than 8000 m/s. At the rear part of the hous-
ing 22, the bottom blasting device 26 of the primary war-
head 2 is located.
The cumulative unit elements described here have been
designed and constructed in a manner allowing - after
the launch of cumulative unit - to form a high-speed cu-
mulative jet flow, which provides the destruction of the
homogeneous armor of thickness of more than 700 mm
behind the active elements of the armored vehicle.
[0038] The primary warhead 2 should preferably have
a caliber smaller than or equal to 105 mm and should
consist of a protective diaphragm located in the front, and
not shown in the figures.
[0039] According to a preferred embodiment manner
of the tandem-cumulative shot, the primary jet engine 5
is constructed in a cylindrical-conical shape, it consists
of a bilge block 14’ and a conical-cylindrical housing 27
(Fig.5), located behind the block; the housing stores the
fuel of the jet engine and the pyro-delay-igniter 17’, con-
tacting the bottom 28 of the primary jet engine 5. The
bottom 28 - in its front part - has a flat vertically oriented
surface and is arranged in a way as to close the com-
bustion chamber of the primary jet engine 5, and at the
same time it contains the combustion unit of the engine
5 consisting of an L-shaped hole in the bottom 28 having
a strewing of black gunpowder smoke/smog 29 and a
cartridge igniter 31.

[0040] The geometric parameters and the configura-
tion of the screening element 25 are in accordance with
its functional purpose and in combination with the con-
figuration of the cumulative lining 23, the housing 22, the
type of the explosive substance 24, its energy parame-
ters and their mutual location, deform and manage the
front of the detonation wave generated by the detonation
of the explosive substance 24.
[0041] The blasting device 26 of the primary warhead
2 should be preferably constructed as piezoelectric and
it is designed - while deforming the bottom bushing 6 of
the auxiliary jet engine 3 in the weakened section, to gen-
erate an electrical impulse. Preferably, the front part of
the blasting device 19 should be made with a flat front
and have it located at a predetermined distance from the
convex inner cylindrical part of the bottom bushing 28,
for example at a distance of 3-5 mm, having its convex
inner cylindrical part pressing the front of the blasting
device 19, while the electrical impulse generated by it is
transmitted along the electrical circuit of the bottom part
of the blasting device 26.
[0042] The start gunpowder engine 6 consists of a
stem 32 preferably made as a cylindrical body with a lot
of radially oriented openings, while a powder bag, for
example, black smoke gunpowder 29 is located in the
inner surface of the stem 32 along its length, designed
to ignite the primary charge, e.g. a tape-type nitroglycer-
ine gunpowder, arranged around the nibs 35 of the sta-
bilizer 5. At the rear of the starter gunpowder charge with
a stabilizer 6, there is a support member mounted not
shown in the figures - and four nibs 33 are attached to it
by means of hinges. Upon having the tandem shot take-
off from the grenade launcher, the nibs 33 open from
their collapsed position to 900 in the vertical position -
under the centrifugal forces and countercurrent airflow.
At the rear of the starter charge 6, a turbine 34 is mounted,
made in a cylindrical spiral shape, and a tracer 35 is
mounted in the rear and inner part - to control the trajec-
tory of the shot. The combustion of the black smoke gun-
powder and the tapes of nitroglycerine gunpowder in the
gunpowder start charge 6 provides a reactive force that
propels and triggers the shot forward with an initial ve-
locity of at least 70 m/s.
[0043] Typical for the turbine 34 is its constructional
design, particularly with respect to the length and the
area of the ribs, formed by a helical line and designed so
that when the tandem shot takes off of the grenade, the
necessary angular velocity of 7.8 rotations/sec is en-
sured, achieved by the discharge of the gunpowder gas-
es through the cross section of the turbine 34, these gas-
es swirl around the helical line of the ribs, thereby creating
a rotational movement of the shot in the grenade. The
angular velocity of the shot is needed, on the one hand,
to create a centrifugal force that allows the four stabilizer
nibs 33 to be opened after the shot has been fired from
the grenade launcher at a certain distance, which in turn
is necessary to create a lifting force, against the drop of
the shot at the initial stage of the flight path trajectory, in
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particular by the time of the inclusion of the auxiliary 3
and the primary 5 jet engines. At the same time, main-
taining the said angular velocity is necessary in order to
stabilize the shot flight, along its trajectory until it meets
the barrier. It has been constructively designed the aux-
iliary jet engine 3, located between the forearm 1 and the
primary cumulative warhead 2, will have a reduced over-
all size, approximately half that of the primary jet engine
5, and it shall respectively reflect the energy properties
and the action time of the reactive power and thrust each
of the two engines 3 and 5 creates. This practically pre-
determines the performance of the two engines to be
different whereas the combustion time of the auxiliary jet
engine 3 is approximately 0.3 s, while the primary engine
5 has approx. 0.7 s.
[0044] According to a preferred embodiment manner
of the tandem-cumulative shot, there is a provision for
the use of the same primary 5 and auxiliary 3 jet engines
as construction and technical parameters, which may dif-
fer only in the length of the casing and the fuel 30, made
as a cylindrical nitroglycerine cartridge, especially along
the cylindrical cartridge and along the construction of the
bottom bushing 4 of the auxiliary jet engine 3, which has
several functional uses, such as: acting as a closing el-
ement of the chamber of the auxiliary jet engine 3, as
well as to join the auxiliary jet engine 3 and the primary
cumulative warhead 2.
[0045] In order to ensure the beneficial effect as well
as the technological simplification of the structure as a
whole, it is appropriate to use matching bilge blocks 14,
14" as well as matching pyro-delay ignition devices 17,
17" in the auxiliary jet engine 3 and the primary jet engine
5, since it favors and provides the effective distance of
the straight shot of not less than 300 m.
[0046] The angular velocity of the shot along its trajec-
tory is maintained thanks to the profile of the four nibs
33, made with one-sided tangential gradient, resulting -
due to the air countercurrent - in a swirling motion and
maintaining the angular velocity along the trajectory.
[0047] For the purpose of providing a stable shot flight
path, it is suitable to have the stabilizer constructed so
that the maximum width of the nibs 33 in the open position
is 437-450 mm, and the total length of the stabilizer is
from 290 to 292.5 mm, while the nibs 33 are construc-
tively ensured to have a maximum contact area.

OPERATION OF THE INVENTION

[0048] The use of the tandem-cumulative shot de-
scribed herein with two jet engines 3 and 5 and a gun-
powder starting charge 6 with a stabilizer can be present-
ed as follows: after placing the tandem-cumulative shot
in the grenade launcher and producing a shot, as a result
of the gases formed by the gunpowder starting charge
6, a reactive force is formed and it propels the tandem-
cumulative shot forward. Upon discharge of the so
formed gunpowder gases through the helical section of
the turbine 34, the shot is transmitted to a rotary motion

with an angular velocity of 7..8 rotations per second and
an initial take-off speed from the grenade mouth not less
than 70 m/s. Moving forwardly, under the operation of
the reactive force, linear inertial forces arise and they
trigger the inertial mechanisms of the pyro-delay-ignition
mechanisms 17, 17" of the two jet engines 3 and 5. In
parallel, the inertial mechanisms of the bottom blasting
devices 13 and 26, of the forearm 1 and the primary cu-
mulative warhead 2 respectively are triggered, too.
[0049] After firing the shot from the grenade launcher,
the four nibs 33 of the stabilizer 6 are opened under the
operation of the centrifugal forces and countercurrent air-
flow. Approximately up to 12 meters from the start of the
shot trajectory, the operation of the inertial and pyrotech-
nic safety mechanisms of the bottom blasting devices of
the forearm and the primary warhead are completed, re-
sulting in the tandem-cumulative shot being ready to en-
counter the target.
[0050] In the initial section of the shot trajectory, the
pyro-delay-ignition devices 17, 17’ of the two jet engines
3 and 5 are triggered, and then - under the operation of
the reactive forces, the shot accelerates and maintains
a march velocity for the shot to reach the target and have
the latter damaged by the tandem warhead.
[0051] The operation of the two jet engines 3 and 5 is
parallel, with the auxiliary jet engine 3 running approxi-
mately 0.3 ... 0.34 s, while the second one runs 0.7... 074
s in the temperature range of -500C to + 500C; by ob-
serving these parameters this ensures a straight shot
can be made at a distance of not less than 300 m.
[0052] When the tandem-cumulative shot encounters
with a barrier, the piezo-generator 7 of the forearm 1 gen-
erates an electrical impulse transmitted - along the elec-
tric circuit - to the spark electro-detonator (not shown in
the figures) of the bottom blasting device 13 further de-
livering a detonating impulse to the explosive substance
12 of the cumulative charge. The spherical front of the
detonation wave thus formed spreads over the bursting
charge by passing through the cone-spherical form of
the screen 11, thereby altering its shape and parameters.
The formed new detonation wave front fits closely to the
cumulative lining 10 profile, dynamically deforming it and
forming a cumulative jet flow of a low gradient of the ve-
locity along its length. The formed low-grade cumulative
jet flow interacts with the active elements of the armor,
by triggering and deactivating them. Parallel to it, the en-
ergy released by the detonation products of the forearm
1, the active elements of the armor and the mechanical
shock wave impact the cross section of the bilge block
14 of the auxiliary jet engine 3, thus deforming the bottom
sleeve 4 in the n/n section.
[0053] With the deformation of the bottom 4 in the
weakened section, the distance between the convex in-
ner part of the bottom sleeve 4 and the piezo-generator
7 of the primary cumulative warhead 2 is overcome and
thereby an electric pulse is deformed and generated
transmitted by an electric circuit to the spark electric det-
onator (not displayed on the figures) of the bottom blast-
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ing device 26, thus resulting in forwarding a detonation
impulse to the explosive substance 24 on the primary
cumulative warhead 2.
[0054] The formed spherical front of the detonation
wave spreads along the bursting charge, bypassing the
cone-spherical form of the screen 25, thereby altering its
shape and parameters. The newly formed detonation
wave front fits closely to the profile of the cumulative lining
23, dynamically deforming it and forming a high-speed
cumulative jet flow that interacts with the target - the main
armor of the armored vehicle.
[0055] Forming of high-speed cumulative jet flow en-
sures the striking of the homogeneous armor with a thick-
ness of not less than 700 mm, located behind the active
elements of the armored vehicle.
[0056] The delaying action of the primary warhead 2
in relation to the forearm 1 is determined by the sum of
the times for the launching of the blasting device 13 of
the forearm 1, the formation of the cumulative jet flow
and its interaction with the dynamic elements of the ar-
mor, the dynamic deformation of the bottom bushing 4
of the auxiliary jet engine, the launch of the primary war-
head 2, the formation of a high-speed cumulative jet flow,
and its interaction with the main armor of the armored
vehicle, the total sum of the time being in the range of
250-300 ms.

1 - Forearm
2 - Primary cumulative warhead
3 - Auxiliary jet engine
4 - Coupling bottom (bottom bushing)
5 - Primary jet engine
6 - Starting gunpowder charge with a stabilizer
7 - Blasting device (piezo-generator) of the forearm

(1)
8 - Fairing
9 - A conductive element
10 - Cumulative lining with a conductor of the forearm

(1)
11 - Forearm (1) screen
12 - Explosive substance of the forearm (1)
13 - Bottom blasting device of the forearm (1)
14 - Bilge block
15 - Housing of the auxiliary jet engine (3)
16 - Fuel (nitroglycerin cartridge) of the auxiliary jet

engine (3)
17 - Pyro-delay-igniter of the auxiliary jet engine (3)
18 - Auxiliary jet engine (3) bottom
19 - Blasting device (piezo-generator) of the primary

warhead (2)
20 - Coupling cone of the primary warhead (2)
21 - Conical power-conducting element of the primary

warhead (2)
22 - Housing of the primary warhead (2)
23 - A cumulative funnel with a conductor of the pri-

mary warhead (2)
24 - Explosive substance of the primary warhead (2)
25 - Primary warhead (1) screen

26 - Bottom blasting device of the primary warhead (2)
27 - Housing of the primary jet engine (5)
28 - Bottom of the primary jet engine (5)
29 - Strewing of black smoke gunpowder
30 - Fuel (nitroglycerin cartridge) of the primary jet en-

gine (5)
31 - Capsule igniter of the primary jet engine
32 - Stem
33 - Nib of the Stabilizer
34 - Turbine
35 - Tracer.

Claims

1. A tandem cumulative shot comprising a composite
housing, said composite housing hosting in its front
part a forearm (1) and a primary warhead (2),

wherein the forearm (1) comprises a cumulative
warhead and an auxiliary jet engine (3) between
the cumulative warhead and the primary war-
head, whereby the auxiliary jet engine (3) is con-
nected to the primary warhead (2) by means of
a bottom bushing (4),
whereby the cumulative warhead and the prima-
ry warhead (2) are equipped with identical piezo-
electric front (7,19) and bottom (13, 26) blasting
devices,
wherein, at the rear end of the primary warhead
(2), a drive unit consisting of a primary jet engine
(5) and a gunpowder starting charge (6) with a
stabilizer is mounted,
wherein, inside the primary warhead (2), the pi-
ezo-electric front blasting device (19) of the pri-
mary warhead (2) is located which is connected
by an electrical connection to the piezo-electric
bottom blasting device (26) of the primary war-
head (2),
wherein the piezoelectric front blasting device
(7) of the forearm (1) is connected to the piezo-
electric bottom blasting device (13) of the fore-
arm (1) by means of an electrical connection and
whereby the piezo-electric front blasting device
(7) of the forearm is mounted in the front part of
the forearm (1),
wherein the front blasting device (7) of the fore-
arm (1) is shaped under a spherical face surface,
wherein the gunpowder starting charge (6) with
a stabilizer having a stem (32) inside of which
flat, tangentially tapering nibs (33) are mounted
using hinges,
wherein a turbine (34) with ribs formed in a hel-
ical line is mounted behind the stabilizer.

2. Tandem-cumulative shot according to claim 1,
whereby the forearm (1) and the primary warhead
(2) are located co-axially.
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3. Tandem-cumulative shot according to claim 1,
whereby the bottom bushing (4) is cylindrical in
shape with a variable shape and wall thickness, while
the middle and the outer part have a minimum thick-
ness of the wall in the weakened section.

4. Tandem-cumulative shot according to claim 1,
whereby the bottom bushing (4) in its one end has
a thick wall on its end- and the wall is convex to its
inner side, in the form of a cylinder, and is located
at a distance 3-5 mm of the piezoelectric blasting
device (19) of the primary warhead (2).

5. Tandem-cumulative shot according to claim 1,
whereby the connection between the forearm (1) and
the auxiliary jet engine (3) is rigid, and the connection
between the bottom bushing (4) and the primary cu-
mulative warhead (2) is deformable.

6. Tandem-cumulative shot according to claim 1,
whereby the connection between the primary cumu-
lative warhead (2), the primary jet engine (5) and the
starting gunpowder charge (6) is rigid.

7. Tandem-cumulative shot according to claim 1,
whereby the forearm (1) with a caliber of less than
or equal to 60 mm consists of a piezo-generator (7)
connected to a current conducting element (9)
housed in the fairing (8) with a conical shape, where-
in the fairing (8) is fixedly connected to a conical-
cylindrical housing in whose chamber the cumulative
unit is located.

8. Tandem-cumulative shot according to claim 1,
whereby the cumulative lining (10) has a variable
wall thickness progressively increasing from the top
to the base.

9. Tandem-cumulative shot according to claim 1,
whereby the screen (11) is made in a conical-spher-
ical shape with a central opening a conductor of the
cumulative lining (10) passes through, further con-
nected to contact the bottom blasting device (13).

10. Tandem-cumulative shot according to claim 1,
whereby the screen (11) is made of an inert material
and is compressed into the explosive substance (12)
of the cumulative unit.

11. Tandem-cumulative shot according to claim 1,
whereby the primary warhead (2) has a caliber of
less than or equal to 105 mm, and consists of a di-
aphragm with an opening in the center, and the pi-
ezoelectric blasting device (19) is mounted to it, con-
nected by means of a current-conducting element
(21) housed in the inner space of the coupling cone
(20) with a cylindrical conical shape housing (22), in
whose inner chamber there is a cumulative unit lo-

cated, consisting of a cylindrical-conical lining (23)
with an angle of the opening of 600 and a variable
wall thickness progressively rising from the top to
the base.

12. Tandem-cumulative shot according to claim 1,
whereby the screen element (25) is compressed into
the explosive substance (24) and located between
the cumulative lining (23) and the bottom blasting
device (26), made in a conical-spherical shape and
an opening in the center where the conductor of the
cumulative lining conductor (23), connected by con-
tacting the bottom blasting device (26), passes
through.

13. Tandem-cumulative shot according to claim 1,
whereby the auxiliary jet engine (3) and the primary
jet engine (4) have different length of their housings
(15) and (22), and have been equipped with identical
bilge blocks (14, 14’) and pyro-delay igniters (17,
17’).

Patentansprüche

1. Tandem-kumulativer Schuss mit einem zusammen-
gesetzten Körper, der in seinem vorderen Teil einen
vorstehenden Gefechtsteil (1) und einen Hauptge-
fechtsteils (2) aufnimmt, wobei der vorstehende Ge-
fechtsteil (1) einen kumulativen Gefechtskopf und
ein Hilfsstrahltriebwerk (3) zwischen dem kumulati-
ven Gefechtskopf und dem Hauptgefechtsteil auf-
weist, wobei das Hilfsstrahltriebwerk (3) mit dem
Hauptgefechtskopf (2) mittels einer Bodenhülse (4)
verbunden ist, wobei der kumulative Gefechtskopf
und der Hauptgefechtsteil (2) mit identischen piezo-
elektrischen vorderen (7, 19) und unteren (13, 26)
Sprengvorrichtungen ausgestattet sind, wobei am
hinteren Ende des Hauptgefechtsteils (2) eine An-
triebseinheit, bestehend aus einem Hauptstrahl-
triebwerk (5) und einer Schießpulver- Zündladung
(6) mit einem Stabilisator, angebracht ist, wobei, in-
nerhalb des Hauptgefechtsteils (2) die piezoelektri-
sche vordere Sprengvorrichtung (19) des Hauptge-
fechtsteils (2) angeordnet ist, die über eine elektri-
sche Verbindung mit der piezoelektrischen unteren
Sprengvorrichtung (26) des Hauptgefechtsteils (2)
verbunden ist, wobei die piezoelektrische vordere
Sprengvorrichtung (7) des vorstehenden Gefechts-
teils (1) mittels einer elektrischen Verbindung mit der
piezoelektrischen unteren Sprengvorrichtung (13)
des vorstehenden Gefechtsteils (1) verbunden ist
und wobei die piezoelektrische vordere Sprengvor-
richtung (7) des vorstehenden Gefechtsteils (1) mit
der piezoelektrischen unteren Sprengvorrichtung
(13) des vorstehenden Gefechtsteils (1) mittels einer
elektrischen Verbindung verbunden ist und wobei
die piezoelektrische vordere Sprengvorrichtung (7)
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des vorstehenden Gefechtskopfes im vorstehenden
Gefechtsteil (1) angebracht ist, wobei die vordere
Sprengvorrichtung (7) des vorstehenden Gefecht-
teils (1) unter einer kugelförmigen Stirnfläche ge-
formt ist, wobei die Schießpulver-Zündladung (6) mit
einem Stabilisator versehen ist, der einen Schaft (32)
aufweist, in dessen Innerem flache, tangential ab-
geschrägte Spitzen (33) mit Hilfe von Scharnieren
angebracht sind, wobei hinter dem Stabilisator eine
Turbine (34) mit schraubenlinienförmig ausgebilde-
ten Rippen angebracht ist.

2. Tandem-Kumulativschuss nach Anspruch 1, da-
durch gekennzeichnet, dass der vorstehende Ge-
fechtsteil (1) und der Hauptgefechtsteil (2) koaxial
angeordnet sind.

3. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass die Bodenhülse (4)
mit einer zylindrischen Körperform ausgebildet ist,
mit variabler Form und Wandstärke, wobei der mitt-
lere und äußere Teil mit einer minimalen Dicke im
geschwächten Abschnitt bewerkstelligt wird.

4. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass die Bodenhülse (4)
an einem Ende in einer massiven (dicken) Wand en-
det, und die Wand zu ihrer Innenseite hin konvex ist,
in Form eines Zylinders, und sich in einem Abstand
von 3 bis 5 mm von der piezoelektrischen Spreng-
vorrichtung (19) des Hauptgefechtsteils (2) befindet.

5. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass die Verbindung zwi-
schen dem vorstehenden Gefechtsteil (1) und dem
Hilfsstrahltriebwerk (3) starr und die Verbindung zwi-
schen der Bodenhülse (4) und dem kumulativen
Hauptgefechtsteil (2) verformbar ist.

6. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass die Verbindung zwi-
schen dem kumulativen Hauptgefechtsteil (2), dem
Hauptstrahltriebwerk (5) und der Schießpulver-
Zündladung (6) starr ist.

7. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass der vorstehende Ge-
fechtsteil (1) mit einem Kaliber von höchstens 60 mm
einen Piezogenerator (7) aufweist, der mit einem
stromleitenden Element (9) verbunden ist, das in ei-
ner Verkleidung (8) mit konischer Form unterge-
bracht ist, wobei die Verkleidung (8) fest mit einem
konisch-zylindrischen Gehäuse verbunden ist, in
dessen Hohlraum eine kumulative Einheit unterge-
bracht ist.

8. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass die kumulative Aus-

kleidung (10) eine variable Wandstärke aufweist, die
von der Spitze zum Boden hin progressiv zunimmt.

9. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass der Schirm (11) eine
konisch-sphärische Form hat, mit einer zentralen
Öffnung, durch die ein Leiter der kumulativen Aus-
kleidung (10) verläuft, der mit einem Anschluss der
Bodensprengvorrichtung (13) verbunden ist.

10. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass der Schirm (11) aus
einem inerten Material bewerkstelligt wird und in den
Sprengstoff (12) der kumulativen Einheit einge-
presst ist.

11. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass der Hauptgefechts-
teil (2) ein Kaliber von 105 mm oder weniger hat und
aus einem Diaphragma mit einer zentral geformten
Bohrung besteht, an der die piezoelektrische
Sprengvorrichtung (19) angebracht ist, die durch ein
stromleitendes Element (21) verbunden ist, das im
Innenraum eines Kupplungskonus (20) mit einem
Gehäuse (22) von zylindrisch-konischer Form unter-
gebracht ist, in dessen innerem Hohlraum eine ku-
mulative Einheit angebracht ist, die eine zylindrisch-
konische Auskleidung (23) aufweist mit einem Öff-
nungswinkel von 60° und einer variablen Wandstär-
ke, die von der Spitze zur Basis hin progressiv zu-
nimmt.

12. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass das Abschirmele-
ment (25) in den Sprengstoff (24) eingepresst und
zwischen der kumulativen Auskleidung (23) und der
Bodensprengvorrichtung (26) angeordnet ist, be-
werkstelligt mit einer konisch-sphärischen Form und
einer zentral geformten Öffnung, durch die der Leiter
der kumulativen Auskleidung (23) hindurchgeht, ver-
bunden mit einem Anschluss der unteren Spreng-
vorrichtung (26).

13. Tandem-kumulativer Schuss nach Anspruch 1, da-
durch gekennzeichnet, dass das Hilfsstrahltrieb-
werk (3) und das Hauptstrahltriebwerk (4) unter-
schiedliche Körperlängen (15) und (22) aufweisen
und mit identischen Düsenblöcken (14,14’) und Py-
ro(zeit)zündern (17, 17’) versehen sind.

Revendications

1. Projectile avec charge creuse en tandem compre-
nant un corps séparable à l’avant duquel se trouvent
une section préliminaire (1) et une section principale
(2) où la section préliminaire (1) comprend une char-
ge creuse et un propulseur auxiliaire (3) situé entre
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la charge creuse et l’ogive principale (2), ce propul-
seur (3) étant fixé à l’ogive principale (2) au moyen
d’une douille au fond (4), la section à charge creuse
et l’ogive principale (2) étant munies de détonateurs
piézoélectriques identiques à l’avant (7, 19) et au
fond (13, 26), à l’arrière de l’ogive principale (2) étant
monté un bloc moteur composé d’un propulseur prin-
cipal (5) et d’une amorce de poudre (6) avec stabi-
lisateur, à l’intérieur de l’ogive principale (2) étant
situé le détonateur piézoélectrique (19) antérieur de
l’ogive principale (2) qui est relié par connexion élec-
trique au détonateur piézoélectrique inférieur (26)
de l’ogive principale (2), le détonateur piézoélectri-
que antérieur (7) de la section préliminaire (1) étant
relié au détonateur piézoélectrique inférieur (13) de
la section préliminaire (1) par une connexion électri-
que et le détonateur piézoélectrique antérieur (7) de
la section préliminaire étant monté à l’avant de la
section préliminaire (1), le détonateur piézoélectri-
que antérieur (7) de la section préliminaire (1) ayant
une surface sphérique, l’amorce de poudre (6) avec
stabilisateur composé d’une tige (32) à l’intérieur du-
quel des ailettes plates à chanfrein tangentiel (33)
sont montées sur des charnières, derrière le stabili-
sateur étant montée une turbine (34) à ailettes ar-
rangées en spirale.

2. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la section
préliminaire (1) et l’ogive principale (2) sont coaxia-
les.

3. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que le corps
de la douille de fond (4) est cylindrique de forme et
épaisseur de la paroi variable, la partie médiane ex-
terne ayant une épaisseur minimale dans la partie
faible.

4. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la douille
de fond (4) se termine d’un côté par une paroi solide
(épaisse) et cette paroi est convexe vers l’intérieur
sous la forme d’un cylindre, et elle est située à une
distance entre 3 et 5 mm du détonateur piézoélec-
trique (19) de l’ogive principale (2).

5. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la con-
nexion entre la section préliminaire (1) et le propul-
seur auxiliaire (3) est rigide tandis que la connexion
entre la douille de fond (4) et l’ogive principale à char-
ge creuse (2) est déformable.

6. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la con-
nexion entre l’ogive principale à charge creuse (2),
le propulseur principal (5) et l’amorce de poudre (6)

est rigide.

7. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la section
préliminaire (1) de calibre inférieur ou égal à 60mm
est composée d’un générateur piézoélectrique (7)
connecté à un élément conducteur (9) logé dans le
carénage (8) conique, ce carénage (8) étant relié de
manière rigide à un boîtier cylindrique à bout conique
dans la chambre duquel est logée une unité cumu-
lative.

8. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que la paroi
du revêtement cumulatif (10) est d’épaisseur varia-
ble augmentant progressivement de la pointe à la
base.

9. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que l’écran
(11) est réalisé sous forme conique-sphérique avec
ouverture centrale par laquelle passe un fil conduc-
teur du revêtement cumulatif (10) connecté à un con-
tact du détonateur de fond (13).

10. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que l’écran
(11) est fabriqué d’une matière inerte et il est serti
dans l’explosif (12) de l’unité cumulative.

11. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que l’ogive
principale (2) de calibre inférieur ou égal à 105mm
est composée d’un diaphragme avec ouverture cen-
trale à laquelle est fixé le détonateur piézoélectrique
(19) connecté au moyen d’un élément conducteur
(21) logé à l’intérieur du cône de connexion (20) dont
le boîtier (22) a une forme de cylindre biseauté dans
la chambre duquel se trouve une unité cumulative
composé d’un revêtement cylindrique biseauté (23)
s’ouvrant à 60° dont l’épaisseur de la paroi varie pro-
gressivement augmentant de la pointe à la base.

12. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que l’écran
(25) est serti dans l’explosif (24) et situé entre le re-
vêtement cumulatif (23) et le détonateur inférieur
(26) d’une forme conique-sphérique avec ouverture
centrale par laquelle passe le fil conducteur du re-
vêtement cumulatif (25) connecté à un contact du
détonateur inférieur (26).

13. Projectile avec charge creuse en tandem selon la
revendication 1 caractérisé par le fait que le pro-
pulseur auxiliaire (3) et le propulseur principal (4) ont
des boîtiers (15 et 22) de longueurs différentes et
sont munis de blocs de cale identiques (14, 14’) et
d’allumeurs à retardement (17, 17’).
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