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(54) ANTI-DRONE DEVICE BASED ON KINETIC AND LINEAR MOMENTUM PROJECTION

(57) A device that allows a safe countermeasure
against a wide range of micro and small drone models.

It could act also against the menace of swarms of
these micro and small drone vehicles. It makes no inter-
ference with the environment. It is safe for the operator
and all the people, animals, and properties in the oper-

ational area.
It can operate from ranges of a few ten of meters till

more than a kilometre.
It can be operated manually by the user or autono-

mously with an Artificial Intelligence tracking and deploy-
ment control.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an Anti-drone
device, and more particularly to a method and an appa-
ratus based on Kinetic and Linear Momentum Projection
that disrupts the dynamic condition of the targeted vehi-
cle, neutralizing it, and making it fall to the ground.

Description of Prior Art

[0002] Drones, as the expression used to define the
broad category of unmanned aerial vehicles, are getting
cheaper and easier to use and acquire. Micro and small
drones run the gamut from being nuisances in the wrong
air space at the wrong time to being potential threats for
a lot of menaces from intel collection to becoming a weap-
on itself. As the current technology development in arti-
ficial intelligence and drone capabilities is making swarm-
ing drones easier to coordinate, its integration to develop
harmful operations against multiple objectives becomes
an extreme threat.
[0003] Anti-drone, guns, weapons, or other devices
are any of a range of countermeasures designed to either
destroy or immobilize a target drone.
[0004] They are primarily designed to protect against
the harmful activities from drones that has been previ-
ously described.
[0005] Of all the Anti-drone systems currently, availa-
ble we can put them into several categories:

1. To capture the drones physically inflight using
things like nets.
2. To destroy the drone physically using conventional
arms like guns projecting a projectile or a missile.
3. To use high-energy beams of electromagnetic
waves (laser or maser) to either disrupt or destroy
the drones.
4. To disrupt the drone’s systems (like navigation
GPS, radio control, etc) by means of electromagnetic
fields projection.

[0006] One of the main caveats that must cover the
operation of Anti-drone systems is that they must be op-
erable in urban environments. That means that the sys-
tem must not harm itself to the people and properties
under these urban circumstances.
[0007] From the previous categories of systems, the
one that could be less problematic is the first one. The
problem is that current systems either are weighing-in at
approximately 12 kilograms, as the "SkyWall 100 ®", that
is a net launching bazooka, with an additional noticeably
short range of capture, less than 100 meters, or as US
patent number 10, 197, 365 B1 has net deployment con-
cerns.

[0008] We have not prior knowledge of any system that
combines characteristics of systems appertaining to the
first and second classes of the previous classification as
the device object of the present invention.
[0009] A state of the art of Anti-drone technologies as
well as the requirements for future systems has been
published January 6th, 2021 by the Department of De-
fense of the United States of America with the title: "Coun-
ter-Small Unmanned Aircraft Systems Strategy". This
publication is available from the Website of the DoD.

SUMMARY OF THE INVENTION

[0010] Accordingly, it is a primary object of the present
invention to provide the means to capture or destroy
physically a drone that is flying within the invention’s de-
vice range distance.
[0011] The object will be reach by the projection of a
kinetic and linear momentum device that will interfere
with the drone and jam it. As result of the jam, the drone
will lose the fly capabilities and will come down to earth.
[0012] The Kinetic and Linear Momentum Projection
(KLiMom) device operates projecting its linear momen-
tum characterized by its mass times flying speed and its
kinetic momentum characterized by its inertia momen-
tum times angular speed. The initial angular speed is
3600 rpm, and the inertia momentum is concentrated on
the 40 x (46-53) mm cylinder of the initial configuration.
The inertia momentum evolutions to a (2500-6000) x
(46-53) cylinder for the final configuration of the device.
Taking in account the kinetic momentum invariance in
the absence of external forces, the angular speed will
decrease accordingly.
[0013] In the device final configuration interference
with the target will cause the disruption of the flight of
both elements, the device, and the drone, trashing them
to earth. Depending on the altitude of the capture, the
drone could be severely damage or only recovered in
good conditions. In any case potential forensics over the
drone could be made without any problem.
[0014] As we will present later the achievable range of
the device will depend on the auxiliary elements utilized
to support the initial projection of the device.
[0015] The range will span from a few ten of meters to
more than a kilometre.
[0016] The Figure 1 presents a summary of the ele-
ments that configure the Anti-drone system.
[0017] Basically, they are four elements in the system.

1. Launcher element that also contains aiming or
tracking mechanisms.
2. Initial propulsion element.
3. Kinetic and Linear Momentum Projection (KLi-
Mom) device element.
4. Drone to be targeted.

[0018] The different variants presented in the figure
relates to the automated versus manual launching capa-
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bilities and number of rounds per minute as well as
achievable range for the device.
[0019] Restrictions of use applies to the military for the
top of the game systems, being unrestricted for private
or residential use for the bottom of the game systems
with its soft air propelled launch mechanism.
[0020] Another object of the present invention is to pro-
vide the electronic and/or mechanical means to allow the
device deployment in its final configuration as near the
target as possible.
[0021] Another object of the present invention is to pro-
vide the necessary arrangements to the device to fit with
the different launchers and propellers in the 40 mm cat-
egory that would be used in the different operational and
final user scenarios.
[0022] It is a further object of the present invention to
provide means not only to disrupt flying conditions of a
flying vehicle nor catch other moving objects by land or
sea. Also, in the short-range variant of the device and for
use of police force, the present invention provides the
means to disrupt without a lot of harm violent people or
mobs.
[0023] These and other objects, advantages and fea-
tures of the invention will become more apparent in view
of the within detail description of the invention, the claims
and considering the following drawings wherein refer-
ence numerals may be reused where appropriate to in-
dicate a correspondence between the referenced items.
The sizes and shapes of the different components in the
figures may not be in exact proportion and are shown
here just for visual clarity and for purposes of explanation.
It is also to be understood that the specific embodiments
of the present invention that have been described herein
are merely illustrative of certain applications of the prin-
ciples of the present invention. It should further be un-
derstood that the geometry, compositions, values, and
dimensions of the components described herein can be
modified within the scope of the invention and are not
generally intended to be exclusive. Numerous other mod-
ifications can be made when implementing the invention
for a particular environment without departing from the
spirit and scope of the invention.

BRIEF DESCRIPTION OF DRAWING

[0024] The features of the invention believed to be nov-
el are set forth with particularity in the appended claims.
The invention itself, however, may be best understood
by reference to the following detailed description of the
invention, which describes an exemplary embodiment of
the invention, taken in conjunction with the accompany-
ing drawings, in which:

Fig. 1 illustrates the summary of the elements of the
system. It contemplates the different elements that
could be used attending to the scenarios and range
of the operation.
Fig. 2 illustrates the two configurations of the device.

First one is the configuration just after launch of the
device and the second one is a partial sketch of the
final configuration moments before the encounter
with the target.
Fig. 3 illustrates the details of the mechanical/artifi-
cial intelligence operated trigger mechanism of the
device.
Fig. 4 illustrates the details of one segment of the
device.
Fig 5 contains the table with the characteristics and
performance of the system for the different configu-
rations.

DETAILED DESCRIPTION OF THE INVENTION

[0025] In cooperation with attached drawings, the tech-
nical contents and detailed description of the present in-
vention are described thereinafter according to a prefer-
able embodiment, being not used to limit its executing
scope. Any equivalent variation and modification made
according to appended claims is all covered by the claims
claimed by the present invention.
[0026] Reference will now be made to the drawing fig-
ures to describe the present invention in detail.
[0027] Reference is made to Fig. 1 and the different
elements of the system.
[0028] The launchers elements of the system are rep-
resented at 101,102,103, and 104. These elements go
from the most powerful 101 limited to high end military
market to the one focused on private/individual markets
104. In the 101 numeral is depicted an automatic grenade
launcher capable to shot 200 till 450 rounds per minute
and an effective range of 1500 metres. This machine is
restricted for military use and has additional support of
advance automated tracking and shutting capabilities. It
can handle swarms of hundreds of drones without prob-
lem.
[0029] Numeral 102 presents a handheld grenade
launcher also capable to shoot a few rounds automati-
cally. Also focused on the military and defence operations
it is capable to achieve targets at distances till 500 me-
tres.
[0030] Numeral 103 is an equipment that is standard
use in the police and security forces worldwide. The
shooting is made one by one round and the range could
reach 150 metres.
[0031] Numeral 104 is a working/plastic replica of the
103 element that could be used in domestic markets.
Maximum range of these launchers is in the order of 30
metres. The propulsion elements are depicted at 105,
106, 107, and 108.
[0032] Numeral 105 represents a high velocity and 106
a low velocity, point initiating, base detonating fuse pro-
pulsion grenade to be used with elements 101 and 102,
respectively. The initial speeds for these elements run
from 200-240 m/s for the highspeed to 100-120 m/s for
the low-speed ones.
[0033] Numeral 106 depicts a low velocity propulsion
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for use with the 103 elements with initial speed of 78-84
m/s.
[0034] Numeral 107 is the propulsion system for use
with 104 element that achieves initial speeds of 25-35
m/s by means of soft air impulsion.
[0035] All the above-mentioned elements are manu-
factured, and patent protected by several manufacturers
and patents worldwide and are incorporated at the
present invention only as a matter of reference.
[0036] The device object of the present invention is
depicted in numeral 109 in the moment that is initiating
the flight towards the target. The target is represented at
numeral 110. The device element is shown in more de-
tailed at Fig 2.
[0037] The initial configuration 201 of the device com-
prises several segments 202. The minimum number of
segments are two for the 104/107 element, and the stand-
ard configurations for low and high velocity propulsion
elements are four and six segments, respectively. Each
segment is made of four pieces 203 each at 90 degrees
that conforms the cylinder surface and are maintained
together initially by the external container of the device
204. They exercise a pressure to the container by means
of pressurized gas/spring mechanisms. Each piece is an
aerodynamic surface that at launch time are arranged in
the cylinder form.
[0038] The inner part of each segment is occupied by
a coiled wire 205 that joins each of the aerodynamic sur-
faces with the axe of the device. The reels of the wire
can turn freely around the axe of the device 206. The axe
is attached to the ogive of the device 207. Within the
ogive are contained the electronic boards with the ap-
propriate sensors and circuits 208.
[0039] The ogive seats initially at the external surface
of the device 209.
[0040] The trigger mechanism that liberates the ogive,
axe and internal surface from the external part joining
with the base of the device 210 are depicted in 211, 212,
and 213. Spinning of the device is achieved at launch
time exiting from the launcher tube by means of 214.
[0041] Numeral 215 represents the join of the device
with the launch projection element.
[0042] The device is launched at a spin condition of
3600 rpm and near the target a trigger signal detach the
external part of the device by means of 211, 212 and 213
and the elastic forces that maintained jointly the surfaces
are liberated and the wires start to unroll.
[0043] Final configuration, as depicted in numeral 216
for one segment 217, shows the four surfaces 218 spin-
ning attached to the full length of the wires 219 and con-
serving the kinetic momentum of the initial configuration.
(The figure is not at scale).
[0044] The interaction of any of the wires with the drone
will trigger the transfer of the combined kinetic momen-
tum and linear momentum of the device to the target dis-
rupting its flying conditions and pushing it to earth.
[0045] The transformation of the configuration of the
device is trigged by an automated mechanical time delay

mechanism or an artificial intelligence operated mecha-
nism contained in the ogive of the device. First one is
used with the elements 102, 103 and 104 and the second
one is used with the elements 101 and 102.
[0046] The objective is that the device must be fully
deployed in a range of 10-30 metres to the target.
[0047] Deployment time will take less than one second.
[0048] Reference is made to figure 3 that shows the
arrangements for the mechanical/artificial intelligence
operated trigger mechanism.
[0049] Numeral 301 refers to the external part of the
device that has no more intervention in the capture proc-
ess after separation.
[0050] Numeral 302 is the join reference to numerals
211, 212, and 213 of figure 2.
[0051] Electrical power of the system in the configura-
tions that is needed is contained within the axe of the
device pictured in 303. The axe also contains the com-
munication mechanism 304 that transfer the signals from
the ogive place electronics to the trigger mechanism. The
trigger mechanism for the bottom of the game devices
will be simply a mechanical arrangement that at the time
of launch will also trigger the expulsion of the internal
part of the device with or without a prescheduled time
delay.
[0052] For the devices 103/107 of figure 1 and up, elec-
tronic boards with different sensors will be mounted of
the device to achieve a final deployment between 10 -
30 metres to the target.
[0053] The numeral 305 refers a stack containing a
microphone as sensor that allow determinate the dis-
tance by kind of sonar artificial intelligence model and
numeral 306 pictured a passive infrared radar sensor that
will be mounted at the tip of the ogive (infrared radome
type). Any other sensor will be also considered for ad-
vanced strategies of deployment.
[0054] Reference is made to figure 4 which presents
the details of one segment 401 showing one of the sur-
faces detached. They are depicted sections of the axe
402, the four coils containing the wires rolled with the
detailed wires of one of them 403, and the aerodynamic
surface 404. The coils will turn freely around the axe of
the ogive and base composite of the device.
[0055] Numeral 405 shows the surfaces before the de-
ployment and 406 after the deployment. The deployment
of the aerodynamic surfaces is achieved not only by the
action of the centripetal forces nor by the compressed
air/springs which fill the surfaces, once they liberated due
to the expulsion of the external cover at the signal trigger
time.
[0056] The wires 407 are attached to the ring 408 that
turns freely around the axe and to the middle of the sur-
face 409. The elements off the picture are not at scale.
[0057] The length of the wires as well as the material
composition of them will varied accordingly with the target
and the rest of the elements of the system.
[0058] Normalized lengths of the wires will be 2,5 me-
ters for the bottom of the game systems to 6 metres for
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the top of the game. The materials of the wire will be from
nylon wires for the bottom of the game to strong metals
for the top of the game. Diameters of the wired will also
varied from 0.25 to 1 millimetre.
[0059] The table at figure 5 presents the overall char-
acteristics of the system for all the different configura-
tions.
[0060] The fourth column reflects the initial and final
angular speeds, and in the fifth column degrees refers
to the separation between adjacent wires.
[0061] While the invention may have been described
with reference to certain embodiments, numerous
changes, alterations, and modifications to the described
embodiments are possible without departing from the
spirit and scope of the invention as defined in the ap-
pended claims, and equivalents thereof.

Claims

1. A device launched by means of a propulsion element
that targets a micro or small unmanned aerial vehicle
and by means of projecting its kinetic and linear mo-
mentum to the target disrupts its flying configuration
and push it to the earth,

said device including an ogive and axe section
which contains the battery and electronic equip-
ment,
said device including aerodynamic parts that are
deployed by means of elastic and centripetal
forces at a time stablished with a prescheduled
delay or triggered by smart sensors electronic
signalling,
said device including wires that join the aerody-
namic surfaces to the axe of the body device,
said wires turning freely around the axe in con-
junction with the aerodynamic surfaces and
transferring the kinetic and linear momentum of
the device to the target.

2. The device of claim 1 wherein the prescheduled de-
lay is established in the device during manufacturing
and identified by the operator with a colour table.

3. The device of claim 1 wherein the smart sensors
feed an artificial intelligent algorithm based on rein-
forcement learning to achieve the best performance
triggering the deployment signal.

4. The device of claim 3 that has communications with
an earth operator or system to allow feedback to the
device.

5. The device of claim 4 that support a networking en-
vironment to counteract a swarm of targets.

6. A method to disrupt a flying target using the device

of claim 1, the method comprising the steps of:

a) loading the device in an appropriate launching
element, and
b) launching the device aiming to the target, and
c) deploying the device accordingly to the trig-
gering signal.

7. A short-range device of claim 1 wherein the target
is a mobile object not necessarily flying.

8. The device of claim 7 wherein the target is a person
or a hostile mob.

9. A method to disrupt a hostile person or mob using
the device of claim 8, the method comprising the
steps of:

a) loading the device in an appropriate not harm-
ing launching element, and
b) launching the device aiming to the target, and
c) deploying the device at a prescheduled time
after launch time.

10. The device of claim 1 wherein the propulsion ele-
ments are 40 mm.
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