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(57) ABSTRACT

An interceptor device adapted to protect a platform associ
ated therewith against an incoming threat having a trajectory 
by intercepting the threat in an intercept zone is provided. 
Such an interceptor device comprises a housing defining an 
axis and a countermeasure device operably engaged with the 
housing. At least one detonating charge is housed by the 
housing and is operably engaged with the countermeasure 
device. A controller device is in communication with the at 
least one detonating charge, wherein the controller device is 
housed by the housing and is configured to direct the at least 
one detonating charge to deploy the countermeasure device 
at least partially radially outward with respect to the axis of 
the housing and in correspondence with the trajectory of the 
threat to thereby cause the countermeasure to impact the 
threat in the intercept zone. Associated apparatuses, systems, 
and methods are also provided.

58 Claims, 9 Drawing Sheets
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US 7,066,427 B2

ACTIVE PROTECTION DEVICE AND 
ASSOCIATED APPARATUS, SYSTEM, AND 

METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a defensive device and, 

more particularly, to an active protection device and asso
ciated apparatuses, systems, and methods.

2. Description of Related Art
High value strategic military platforms such as, for 

example, armored vehicles, amphibious assault vehicles, 
helicopters, gunboats, and the like, are subject to threats that 
can be generally categorized as follows:

i. Gun-fired Kinetic Energy (KE) long rod penetrators that 
are very high in speed, on the order of about 5,000 ft/sec or 
more, and are capable of piercing armor.

ii. Chemical Energy (CE) threats such as, for example, 
missiles and unguided rockets, including but not limited to 
Anti-Tank Guided Missiles (ATOM), HEAT (High Explo
sive Anti-Tank) rounds, and shoulder fired missiles, such as 
Anti-Aircraft type missiles, having a speed on the order of 
about 1,000 ft/sec to about 3,000 ft/sec.

iii. Shoulder-fired low cost CE threats such as, for example, 
Rocket Propelled Grenades (RPG) having a speed on the 
order of about 400 ft/sec.

In this regard, specific defensive countermeasure (“CM”) 
techniques generally, and in theory, must be applied to defeat 
each respective type of threat. For example, a KE threat can 
be defeated by a fragmenting or blasting type of CM that can 
hit one or more critical locations of the KE rod penetrator so 
as to cause the penetrator to be diverted or otherwise 
disrupted so that the sharp tip thereof cannot penetrate the 
armor of the platform. In other instances, the CM can be 
configured to cause the KE rod penetrator to break up such 
that, in turn, the kinetic energy of each portion or fragment 
is reduced and becomes incapable of penetrating the armor 
of the platform. In still other instances, the flight trajectory 
of the KE threat can be diverted such that the threat is caused 
to miss the target platform. However, for CE threats, the 
warhead of the threat should be hit such that the warhead is 
asymmetrically detonated and thus becomes unable to form 
a penetrator or a penetrating jet typically characterizing such 
a threat, since simply destroying the body of the CE threat 
could still allow the penetrator formation and result in the 
piercing of the armor of and subsequent damage to the 
platform.

Certain protective weapon systems, either currently avail
able or under development, may include a cuing sensor 
capable of searching for and detecting the threat over a 
particular angular sector with respect to the cuing sensor. In 
response to the detection of the threat, a projectile carrying 
a countermeasure is launched to intercept the CE threat. 
However, these protective weapon systems may not be 
particularly effective against an incoming CE threat since 
such systems may not be sufficiently accurate to ensure that 
the warhead section of the CE threat is actually hit and 
disabled or diverted. In addition, such protective weapon 
systems may also be incapable of intercepting and disabling 
a KE threat. Furthermore, the effectiveness of these weapon 
systems against multiple threats, as well as the capability 
thereof of discriminating against false targets, may be uncer
tain. Thus, there exists a need for a protective weapon 
system capable of being effective against both KE and CE

1
threats, while having the capability of discriminating 
between actual threats and false targets, and having the 
capability, if necessary, of addressing multiple incoming 
threats. In some instances, a less complex configuration 
and/or construction of the interceptor device may be advan
tageous in terms of cost effectiveness, ease of construction/ 
maintenance, and dependability.

BRIEF SUMMARY OF THE INVENTION

The above and other needs are met by the present inven
tion which, in one embodiment, provides an interceptor 
device adapted to protect a platform associated therewith 
against an incoming threat, the threat having a trajectory, by 
intercepting the threat in an intercept zone. Such an inter
ceptor device comprises a housing defining an axis, a 
countermeasure device operably engaged with the housing, 
and at least one detonating charge housed by the housing and 
operably engaged with the countermeasure device. A con
troller device is in communication with the at least one 
detonating charge and is housed by the housing. The con
troller device is further configured to direct the at least one 
detonating chaige to deploy the countermeasure device at 
least partially radially outward with respect to the axis of the 
housing and in correspondence with the trajectory of the 
threat to thereby cause the countermeasure to impact the 
threat in the intercept zone.

Another advantageous aspect of the present invention 
comprises an interceptor device adapted to protect a plat
form associated therewith against an incoming threat, the 
threat having a trajectory, by intercepting the threat in an 
intercept zone. Such an interceptor device includes a hous
ing defining an axis, a countermeasure device operably 
engaged with the housing, and at least one detonating charge 
housed by the housing and operably engaged with the 
countermeasure device. At least one first sensor device is 
operably engaged with the housing and is configured to be 
capable of sensing a range of the threat at least partially 
radial outward of the housing. A controller device is in 
communication with the at least one first sensor device and 
the at least one detonating charge. The controller device is 
further responsive to the at least one first sensor device so as 
to direct the at least one detonating charge to deploy the 
countermeasure device at least partially radially outward 
with respect to the axis of the housing and in correspondence 
with the trajectory of the threat to thereby cause the coun
termeasure to impact the threat in the intercept zone.

Still another advantageous aspect of the present invention 
comprises a defensive weapon system adapted to protect a 
platform associated therewith against an incoming threat, 
the incoming threat having a trajectory, by intercepting the 
threat in an intercept zone. Such a weapon system includes 
a cuing sensor adapted to be capable of sensing the threat 
and an interceptor device in communication with the cuing 
sensor and adapted to be deployed in response to the threat 
sensed thereby. The interceptor device comprises a housing 
defining an axis, a countermeasure device operably engaged 
with the housing, and at least one detonating charge housed 
by the housing and operably engaged with the countermea
sure device. A controller device is in communication with 
the at least one detonating charge and is housed by the 
housing. The controller device is further configured to direct 
the at least one detonating charge to deploy the countermea
sure device at least partially radially outward with respect to 
the axis of the housing and in correspondence with the 
trajectory of the threat to thereby cause the countermeasure 
to impact the threat in the intercept zone.
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Yet another advantageous aspect of the present invention 
comprises a method of intercepting an incoming threat 
having a trajectory. First, an interceptor device is launched 
from a launching device so as to intercept the threat in an 
intercept zone, wherein the interceptor device includes a 
housing defining an axis, a countermeasure device operably 
engaged with the housing, at least one detonating charge 
housed by the housing and operably engaged with the 
countermeasure device, and a controller device housed by 
the housing and configured to be in communication with the 
at least one detonating charge. The at least one detonating 
charge is then actuated with the controller device so as to 
deploy the countermeasure device at least partially radially 
outward with respect to the axis of the housing and in 
correspondence with the trajectory of the threat to thereby 
cause the countermeasure to impact the threat in the inter
cept zone.

To reiterate, embodiments of the present invention pro
vide an interceptor device having certain advantageous 
features. For example, some embodiments implement a 
cuing sensor that is capable of, for instance, detecting the 
threat(s); discriminating the threat(s) from non-threats, such 
as small to medium caliber bullets and flying debris; deter
mining the type of threat; calculating the threat flight path, 
including distance, speed, and angular position, to determine 
if the platform or vehicle to be protected will actually be 
threatened; timely directing the launch of an appropriate 
interceptor device to defeat the threat; and then destroying 
the threat upon impact, causing an asymmetric detonation of 
the threat, or otherwise disabling the threat. Accordingly, an 
interceptor device can be timely launched with an appropri
ate launch time and exit speed so to engage the threat at a 
pre-determined safe distance (otherwise referred to herein as 
the intercept zone) from the platform.

Further, in accordance with various embodiments of the 
present invention, the interceptor device is configured to 
implement one or more of several countermeasure (“CM”) 
configurations so as to be capable of engaging and inter
cepting different types of threats. In one example (“Type 
A”), the countermeasure, when deployed by the detonating 
charge(s), forms a relatively large conical forward intercept 
zone that impacts and disables the threat when the threat 
enters the intercept zone. More particularly, the deployed 
CM is configured to impact the nose section of the threat in 
such a manner that formation of the warhead penetrator or 
penetrating jet, used by the threat to penetrate the armor of 
the platform, is defeated or otherwise disabled by the CM 
impact. With such a countermeasure, the interceptor device 
is preferably configured such that the back portion thereof 
will not fire backward and harm the platform to be protected 
when the CM is deployed by the detonating device(s). Such 
a “forward-looking” CM associated with the interceptor 
device will generally not require a fusing sensor (wherein 
such a fusing sensor will be described further herein) in 
instances where the interceptor device intercepts slow flying 
threats, such as an RPG. In such instances, the firing timing 
of the CM/detonating device(s) can be determined either by 
the cuing sensor, which may also be configured to track the 
outgoing interceptor while also tracking the incoming threat, 
or from the speed of the interceptor, whereby the CM/deto
nating device(s) may then be deployed through the use of, 
for example, a timing circuit onboard the interceptor device. 
For higher speed threats, such as an ATOM or other missiles 
having a speed of Mach one or higher, a forward-looking 
fusing sensor may be needed to provide proper countermea
sure firing timing.

3
In another example (“Type B”), the CM, when deployed 

by the detonating device(s), generates a relatively broad 
band of outgoing particles which are directed radially out
ward of the interceptor device in order to hit the warhead 
section of a CE threat. Such a countermeasure may be used, 
for example, against a threat having a hardened area around 
the warhead section. The radially outgoing broad band or 
ring of particles covers a relatively large intercepting area 
having a minimum diameter of, for example, about 10 feet 
so as to thereby provide relatively broad protection for the 
platform against such a threat. The interceptor device will, 
in some instances, have onboard fusing sensors to determine 
the appropriate timing for actuating the detonating device(s) 
and deploying the CM. When deployed, the speed of the CM 
particles should preferably be as high as possible and, in 
some instances, preferably exceeding about 5,000 ft/sec.

In still another example (“Type C”), the CM, when 
deployed by the detonating device(s), generates a focused 
thin ring of outgoing CM particles. The resulting particles 
thus have highly concentrated power for hitting a single or 
multiple selected areas on the threat. Such a CM configu
ration is particularly advantageous and effective against a 
KE threat so as to, for example, cause the threat to break up 
and/or to be diverted. Such a CM should preferably be 
associated with, for instance, a fusing sensor or fusing 
sensor system on the interceptor device for accurately locat
ing and determining the speed of the incoming threat in 
order for the CM be deployed so as to accurately hit the 
critical area(s) of the threat. Preferably, the speed of the 
radially outgoing CM particles must be as high as possible, 
in some instances exceeding about 10,000 ft/sec. In order to 
ensure a high or maximized impact power for the CM 
particles, the CM particles can be concentrated into one 
sector of the circular ring by using appropriate parameters 
such as, for example, the configuration and/or actuation 
procedure of the detonating device(s).

Thus, embodiments of the present invention meet the 
above-identified needs and provide significant advantages as 
detailed further herein.

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S)

Having thus described the invention in general terms, 
reference will now be made to the accompanying drawings, 
which are not necessarily drawn to scale, and wherein:

FIG. 1 is a schematic of an active protection device for 
protecting a platform against an incoming threat according 
to one embodiment of the present invention;

FIG. 2 is a schematic of an interceptor device according 
to one embodiment of the present invention;

FIGS. 3A-3C schematically illustrate a cuing sensor 
implemented by an active protection system according to 
one embodiment of the present invention;

FIGS. 4A-^4D schematically illustrate some examples of 
a deployed countermeasure forming a forward-expanding 
cone shape distribution of particles according to embodi
ments of the present invention;

FIGS. 5A-5C schematically illustrate an example of one 
or more cuing sensors disposed onboard an interceptor 
device according to one embodiment of the present inven
tion;

FIGS. 6A-6C schematically illustrate another example of 
a deployed countermeasure forming a relatively narrow 
band of particles according to one embodiment of the 
present invention;
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FIGS. 7Aand 7B schematically illustrate another example 
of a deployed countermeasure forming a relatively focused 
or cutting band of particles according to one embodiment of 
the present invention; and

FIGS. 8A and 8B schematically illustrate an asymmetric 
deployment of a countermeasure according to one embodi
ment of the present invention for emitting a higher concen
tration of particles in a particular direction.

DETAILED DESCRIPTION OF THE 
INVENTION

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
which some, but not all embodiments of the invention are 
shown. Indeed, this invention may be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure will satisfy applicable legal 
requirements. Like numbers refer to like elements through
out.

FIG. 1 illustrates an active protection system according to 
one embodiment of the present invention, the system being 
indicated generally by the numeral 10. Such a system 10, 
according to particularly advantageous embodiments of the 
present invention, is intended to protect a platform 100 
against an incoming threat 200, wherein such a threat 200 
may be, for instance, a chemical energy (CE) type or a 
kinetic energy (KE) type threat, as previously discussed, or 
any other type of threat 200 which may be addressed and 
intercepted by a system 10 as described herein or extensions 
or variants thereof within the spirit and scope of the present 
invention. Still further, the term “platform” as used herein is 
intended to be entirely nonrestrictive and may include, for 
example, a land-based vehicle such as a tank, troop carrier, 
or the like; an airborne vehicle such as a helicopter, an 
airplane (commercial, civilian, or military), an unmanned 
drone, or the like; or a waterborne vehicle such as a ship, 
submarine, or the like. However, the platform does not 
necessarily need to be a “vehicle,” but may also comprise a 
building on land (such as a high-rise tower), a stationary rig 
at sea, or an orbiting satellite. In some instances, the system 
10 may be embodied as a portable device capable of 
protecting, for example, a troop encampment or even an 
individual person. Thus, as used herein, the term “platform” 
is intended to encompass any person(s), place(s), or thing(s) 
which may be attacked by any of the threats 200 described 
herein or otherwise readily contemplated. Thus, one skilled 
in the art will readily appreciate that a system 10 according 
to the present invention may be used to protect many 
different “platforms” against incoming threats 200 and that 
the system 10 and concepts associated therewith, as 
described herein, may be extended to, modified, or other
wise alternatively configured to address many different types 
of threats 200, either existing or developed in the future.

In one embodiment, the system 10 comprises an inter
ceptor device 300, as shown in FIGS. 1 and 2, wherein the 
interceptor device 300 generally includes a housing 400, a 
countermeasure (“CM”) 500, one or more detonating 
devices 600, and a controller 700. In some embodiments, the 
interceptor device 300 has a launching device 800 and a 
cuing sensor 900 associated therewith. In such embodi
ments, the cuing sensor 900 may be configured to, for 
example, detect the incoming threat 200 and direct the 
launching device 800 to launch the interceptor device 300 is 
response thereto. The cuing sensor 900 may be implemented 
in many different manners. For example, the cuing sensor
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900 may be mounted on or in close proximity to the 
launching device 800, may be mounted in the interceptor 
device 300 itself, may be disposed remotely with respect to 
the launching device 800, or may be mobile within a certain 
range of the launching device 800. Further, the launching 
device 800/interceptor device 300 may be disposed remotely 
to and at a distance away from the platform 100 itself and 
does not necessarily have to be mounted to or in close 
proximity to the platform 100, as will be readily appreciated 
by one skilled in the art.

In embodiments of the present invention, the cuing sensor 
900 is critical to the effectiveness of the system 10, and the 
parameters of the cuing sensor 900 are defined, at least in 
part, by the type of threat and a minimum knock-out distance 
(“MKOD”) 1000 away from the platform 100 that the threat 
200 can be intercepted. That is, the threat 200 must be 
intercepted at a distance of at least the MKOD 1000 from the 
platform 100, as shown in FIG. 1, in order for the desired 
level of protection to be provided. The MKOD 1000 may be 
determined from a variety of factors such as, for example, 
the sensitivity of the cuing sensor 900, the time necessary to 
actuate the launching device 800 to launch the interceptor 
device 300, the effectiveness and accuracy of the counter
measure 500, the acceleration and speed of the interceptor 
device 300, and the nature of the platform 100 to be 
protected. However, one skilled in the art will readily 
appreciate that many other factors may be used to determine 
an appropriate MKOD 1000. The cuing sensor 900 may 
comprise, for instance, a millimeter wave frequency 
(30-100 GHz) radar sensor or device that is capable of 
detecting the threat 200 within a relatively large defense 
zone 990 represented, for example, by a horizontal angular 
sector 0 and a vertical angular sector 4> where, for instance, 
0 may be about 90° and 4> may be about 60°, as shown in 
FIGS. 3A and 3B. The defense zone 990 is configured to be 
relatively large since, in some instances, it may be desirable 
to be able to detect and protect the platform 100 against 
multiple threats 200 in and/or entering the defense zone 990. 
However, one skilled in the art will appreciate that, with a 
radar type sensor or device comprising the cuing sensor 900, 
a narrower radar beam is generally more advantageous for 
providing adequate and appropriate angular resolution a  for 
detecting the threat(s), while also enhancing clutter rejection 
and false target rejection. Accordingly, in some embodi
ments, it is preferable that the cuing sensor 900 comprise a 
radar device having a relatively narrow radar beam. For 
example, if  an angular resolution of a=6° is determined to 
be desirable, then the defense zone 990 must be resolved 
horizontally into 0/a=15 resolution sectors and vertically 
into 4>/cx=l 0 resolution sectors.

A cuing sensor 900 capable of addressing such resolution 
sectors comprising the defense zone 990 can be provided by, 
for example, an array of simultaneously operable individual 
radar devices (an array of multiple fixed beams) with one 
radar device covering each resolution sector. However, in 
such instances, 15x10=150 radar devices would be neces
sary, possibly rendering such a configuration undesirably 
costly and impractical. In other instances, a phased array 
radar device having a plurality of radar elements may be 
implemented, with each element being capable of generating 
a beam. The elements are configured and selectively actu
ated within the phased array radar device such that the 
device effectively produces a single beam having a beam 
width of a=60 at, for example, a frequency of about 60 GHz 
and a wavelength X of about 0.2 inches, that can be 
“scanned” through the defense zone 990. Further, since an 
optimal phased array radar device requires an element
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spacing of about V2 wavelength, or about 0.1 inches, about 
(2/0.1)2=400 elements would be required for the described 
configuration, wherein such a configuration may be unde
sirably costly and difficult to construct. In addition, since 
only a single beam is used for scanning the defense zone 
990, the dwell time of each beam on the target or threat from 
the phased array radar device will be reduced by 150 times 
as compared to the array of multiple fixed beams. Assuming 
that each radar element in the phased array radar device has 
substantially the same transmitter power and receiver noise 
characteristics so as to produce a consistent scanning beam, 
the phased array radar device will be less sensitive by 150 
times as compared to the array of multiple fixed beams. In 
some instances, in order to compensate for this reduction in 
sensitivity, the transmitter power of each radar element may 
be increased by 150 times. However, the overall complexity 
associated with a millimeter wave phased array radar device 
in terms of, for example, phase adjustment, cost associated 
with phase shifters, and lengthy phase adjustment and set-up 
requirements, may also render such a phased array radar 
device impractical in some instances.

Though the present invention does not necessarily pre
clude the implementation of such cuing sensors 900 as 
described above, particularly advantageous embodiments of 
the present invention use a cuing sensor 900 comprising a 
single linear array 910 of radar devices 920, as shown in 
FIG. 3C, wherein such a linear array 910 may be, for 
example, a vertical array of 10 individual radar devices 920 
each having a beam width of a=6° so as to be capable of 
covering the vertical angular sector 4>=60°. Note that, though 
values are provided, for instance, for beam width, angular 
sectors, ranges, and the like, the provided values are for the 
sake of example only and are not intended to be limiting or 
restricting with respect to the implemented values. The 
linear array 910 can then be fast-scanned or swept in a 
side-to-side motion in the horizontal direction by, for 
example, a mechanical type mechanism, such that the radar 
devices 920 are able to scan the laige horizontal angular 
sector 0=90°. The beam dwell time for this configuration, 
and thus the sensitivity, will be reduced by only 15 times in 
comparison to the starring array, though this reduction in 
sensitivity may be compensated for by, for example, increas
ing the transmitter power for each radar device 920 by 15 
times. In embodiments implementing the scanning single 
linear array 910, the radar devices 920 may be configured to 
operate at millimeter wave frequencies of, for example, 
about 60 GHz. The operational frequency of about 60 GHz 
is advantageous since, as will be appreciated by one skilled 
in the art, the oxygen absorption or attenuation factor of the 
atmosphere is about 16 db/km at about 60 GHz. Accord
ingly, it will be difficult, if  not practically possible, to 
intercept the beams produced by the radar devices 920 
beyond a distance of about 1 km away from the cuing sensor 
900. As such, it may be difficult, if not practically possible, 
to jam the cuing sensor 900 from a distance greater than 
about 1 km away therefrom. For the sake of example, such 
a configuration of the cuing sensor 900 may be capable of 
initially detecting the threat 200 (“the initial threat detection 
range”) up to about 1,000 ft from the platform 100 (pre
suming that the cuing sensor 900 is in close proximity to the 
platform 100). The radar devices 920 may also be configured 
to operate at other frequencies, higher or lower than 60 GHz, 
depending on many different factors such as, for example, 
the radar cross section (“RCS”) of the threat 200, the speed 
of the threat 200, and the required MKOD 1000, so that, in 
those instances, a slightly longer initial threat detection 
range may be achieved. In some instances, an advantage of
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using radar devices 920 configured to operate in a millimeter 
wave regime is the size of the antenna required for such 
devices 920. For example, with a beam width of a=6°, the 
antenna aperture of D=(X/a)(180/it)=2 inches in size, as will 
be appreciated by one skilled in the art. As such, the size of 
the antenna for the linear array 910 of the 10 radar devices 
920 may be on the order of as low as several square inches 
in area.

In one embodiment, the radar devices 920 of the linear 
array 910 may be configured, for example, to use an ultra- 
linear frequency modulated continuous wave (“FMCW”) 
modulation waveform, as will be appreciated by one skilled 
in the art. An FMCW modulation waveform is generally 
capable of providing a high range resolution, for instance, on 
the order of, for example, less than about 6 inches when used 
with a sufficiently capable radar device 920. Further, in some 
instances, microcircuits such as, for example, millimeter 
wave monolithic integrated circuit (“MMIC”) devices, may 
be used for at least some of the components of each radar 
device 920 such as, for instance, radar transmitter and 
receiver components and signal processor devices, thereby 
allowing the radar devices 920 to be relatively small in size. 
Thus, one of the advantageous results of such a configura
tion will be a small, high performance, and low cost multi
beam scanning radar device comprising the cuing sensor 
900.

An advantageous cuing sensor 900, as described above 
for certain embodiments of the present invention, must have 
the particular capabilities for sufficiently monitoring the 
defense zone 990 so as to provide an effective system 10. For 
example, a complete horizontal beam scan of the cuing 
sensor 900 through the defense zone 990 can be designated 
to take a certain time t, while the beam produced by each 
radar device 920 has a beamwidth a  and the total horizontal 
angular sector covered by the linear array 910 is 0. Thus, the 
time that each beam will dwell on a threat 200 within the 
defense zone 990 will be ta/0 and, if  the speed of the threat 
200 toward the protected platform 100 is \ T, the threat 200 
will advance a distance of tvr  toward the platform 100 
during that time t. For certain purposes such as, for example, 
threat discrimination, a number of complete scans N of the 
horizontal angular sector 0 may be preferred. During these 
N scans, the threat 200 will advance a distance of Ntvr  
toward the platform 100. If, for example N=10, then the 
threat 200 can be detected and analyzed 10 times with 
respect to, for instance, range and angle of approach, during 
the distance Ntvr . After these N scans, if  the approaching 
threat 200 is determined to be actually threatening to the 
platform 100, the launching device 800 is then actuated to 
launch the interceptor device 300 to intercept the threat 200 
at a certain distance dintercept from the platform 100, wherein 
the distance dintercept is at least the MKOD 1000 (or any 
other selected larger distance from the platform 100). 
Though not discussed in detail herein, one skilled in that art 
will readily appreciate that many different methods may be 
implemented for discriminating whether the threat 200 pre
sents an actual hazard to the platform 100. For example, 
without limiting the range of possible discrimination meth
odologies, radar profiles for known threats may be empiri
cally determined and provided in a reference database for 
the cuing sensor 900 or the cuing sensor 900 may be 
configured to detect a particular range of threat speeds 
corresponding to a certain class of threat.

In some instances, the interceptor device 300 may have a 
small launch delay time tdelay due to, for example, the launch 
sequence and procedure of the launching device 800, where
after the interceptor device 300 is launched from the launch
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ing device 800 with a particular exit velocity vexl< (also 
referred to herein as the intercept velocity of the interceptor 
device 300). Accordingly:

t / . / . / . + f t > V 7 (1)

Note that, due to a relatively short distance traveled by the 
threat under these various scenarios, a constant threat veloc
ity vr  is presumed, while D represents the distance that the 
threat 200 travels before being intercepted. As such, follow
ing from the foregoing analysis, the cuing sensor 900 will 
initially detect and begin to track the threat 200 at a distance:

Di=NtVl+D+dlntercept (2)

The launching device 800 will be actuated to launch the 
interceptor device 300 when the threat 200 is at a distance:

1)  , / 3 + A , (3)

and the interceptor device 300 will thus intercept the threat 
200 at a distance:

A , (4)

In some embodiments of the present invention, it may be 
advantageous to have the distance Dj as short as possible 
since, in general, the cuing sensor 900 will have more 
difficulty discriminating between the actual hazardous 
threats and non-threats as the distance Dj increases. In terms 
of practical considerations, a platform 100 will likely be 
unable to carry an unlimited supply of interceptor devices 
300 and, in all likelihood, will be limited to a particular 
amount thereof. As such, an interceptor device 300 is 
desirably launched only when necessary. Thus, in order to 
minimize the distance D1; the distance D must also be 
minimal, wherein such a condition can be achieved with a 
fast intercept or exit velocity \ exit, since the launch delay 
time tdelay is typically small or substantially negligible. In 
some instances, the magnitude of the exit velocity vexl< may 
need to be evaluated with respect to the configuration of 
platform 100 to which the launching device 800 is mounted 
so that, for example, the recoil force from the launching the 
interceptor device 300 or any backward projected particle 
from the deployed CM 500 will not damage the platform 
100.

Another advantageous aspect of the present invention 
comprises the configuration of the interceptor device 300. 
For example, advantageous embodiments of the interceptor 
device 300 each include a countermeasure 500 configured to 
deployed therefrom so as to intercept the threat 200, the 
countermeasure 500 being further configured to provide a 
relatively laige intercept area so as to, for instance, allow 
one interceptor device 300 to be capable of protecting a large 
surface area of the platform 100. As further described herein, 
the configuration of the countermeasure 500 may also be 
particularly tailored to the type of threat 200 to be inter
cepted and disabled, wherein many parameters such as, for 
example, accurate timing when deploying the CM 500, as 
well as the outward velocity and distance traveled by the 
deployed CM 500, must also be considered.

In one advantageous embodiment, the CM 500 may be 
configured to produce, when deployed by the one or more 
detonating devices 600, a band of forward and outwardly 
projecting particles 520 having, for example, an increasing 
circular cross-section, as shown in FIGS. 4A and 4B, or an 
increasing elliptical cross-section, as shown in FIGS. 4C and 
4D (in other words, a cone having substantially circular or 
elliptical cross-section, the cross-section increasing in size 
in the direction of flight of the interceptor device 300). A CM
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500 configured in this manner must still produce a sufficient 
particle density over a relatively large conical volume so as 
to be effective in intercepting the threat 200 and to increase 
the likelihood that the threat 200 is actually hit by the 
particles 520. The relative speed between the threat 200 and 
the interceptor device 300, as well as the forward and 
radially outward projection or speed of the particles 520, 
produces a large relative impact velocity and momentum 
between the particles 520 and the threat 200 when the threat 
200 is intercepted. In such embodiments, the one or more 
detonating devices 600 are configured to deploy the CM 500 
such that particles 520 produced by the CM 500 hits the 
threat 200 at or about the warhead section thereof. A CM 500 
having such a configuration is particularly suited for inter
cepting relatively “soft-shelled” CE threats 200 such as, for 
example, an RPG, an ATOM, or various shoulder-fired 
missiles.

One skilled in the art will appreciate that the required 
parameters for the particles 520 produced by the CM 500 
may be readily determined and implemented in a particular 
CM 500. For example, in some instances, an appropriate 
requirement for the CM 500 may be defined by the number 
of particles 520 required to extend over a particular surface 
area (assuming about equal velocity of the particles 520) 
defined by a diameter S, while providing particle spacing of 
less than the general diameter of the threat 200. In order to 
obtain the described “cone-shaped” configuration of the 
deployed CM 500, the CM 500 may be configured as, for 
example, a cylinder disposed along the axis of the intercep
tor device 300, in one instance between the one or more 
detonating devices 600 at the rear and a nosepiece 540 at the 
front of the interceptor device 300, though the one or more 
detonating devices 600 may be disposed where necessary 
about the interceptor device 300 so as to obtain the necessary 
deployment characteristics of the CM 500. One skilled in the 
art will further appreciate that the housing 400 may be 
disposed about the CM 500, within the CM 500, or may 
actually comprise the CM 500, and is generally configured 
to house the one or more detonating devices 600 and the 
controller 700. As such, since the one or more detonating 
devices 600 is configured to actuate the deployment of the 
CM 500 from the rear of the interceptor device 300, one 
skilled in the art will appreciate that the detonation of the 
one or more detonating devices from the rear of the inter
ceptor device 300 will propagate toward the front of the 
interceptor device 300 within the cylindrical CM 500. Thus, 
actual deployment of the CM 500 occurs when the detona
tion reaches the nosepiece 540 and, since the forward end of 
the CM 500 is first deployed by the detonation, the deployed 
CM 500 forms the described “cone shaped” configuration 
with the larger diameter of the cone being toward the front 
end of the interceptor device 300. Of course, one skilled in 
the art will readily appreciate that a cone having a circular 
cross-section may be formed where the one or more deto
nating devices 600 configured symmetrically detonate a 
likewise symmetrical CM 500. Flowever, in instances where 
an elliptical cross-section is desired (for example, to increase 
the width of the protected area preceding the platform 100 
since the threat 200 is more likely to have more lateral 
variance on approach to the platform 100 than vertical 
variance), the one or more detonating devices 600 may be 
configured to, for example, provide a greater lateral deploy
ment force on the CM 500 or the CM 500, in some instances, 
may be configured such that the particles 520 travel farther 
laterally such as, for example, by appropriately varying the 
thickness of or material comprising the CM 500. Flowever, 
one skilled in the art will understand that the variance in
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shape of the deployed particles 520 may be accomplished in 
many different ways consistent with the spirit and scope of 
the present invention.

Another important factor in determining the effectiveness 
of a system 10, according to some embodiments of the 
present invention, is the timing with respect to deploying the 
CM 500. The cuing sensor 900 is generally discretely 
disposed with respect to the interceptor device 300 (though 
embodiments of the present invention distinctly contemplate 
that a cuing sensor 900 may be directly associated with the 
interceptor device 300, if  such a configuration is determined 
to be desirable). However, in any instance, even after the 
interceptor device 300 has been launched by the launching 
device 800, the threat 200 will continue to be tracked by the 
cuing sensor 900. One skilled in the art will readily appre
ciate that the cuing sensor 900 may also have extensive 
electronic componentry associated therewith, the compo
nentry making the cuing sensor 900 capable performing or 
directing certain procedures as a result of the detection of an 
incoming threat 200. Such componentry may include, for 
example, a signal processor device (not shown) capable of 
calculating, for instance, the relative velocity and range of 
the threat 200, from the known velocity of the interceptor 
device 300, based on input from the cuing sensor 900. The 
cuing sensor 900 is also capable of simultaneously tracking 
the position and velocity of the launched interceptor device 
300 and, in some instances, may provide a signal or directive 
to the interceptor device 300, via the controller 700, for the 
one or more detonating devices 600 to deploy the CM 500. 
Such a signal from the cuing sensor 900 may be provided to 
the controller 700 on the interceptor device 300, for 
example, through a secure wireless link or via a wire 
connected between the cuing sensor 900 and the interceptor 
device 300.

In some embodiments, such as described where the inter
ceptor device 300 is launched against a relatively slow CE 
threat 200, the controller 700 and/or the one or more 
detonating devices 600 may be provided and/or configured 
with a fixed post-launch time delay before deploying the CM 
500, generally under the assumption that the outgoing speed 
of the interceptor device 300 is relatively constant or oth
erwise known. Another advantage of such embodiments, 
where the CM 500 is deployed as directed by the cuing 
sensor 900, is that the cuing sensor 900, whether disposed on 
or separately from the platform 100, can use various threat 
discrimination schemes such as, for example, Moving Target 
Identification (“MTI”), implementing a Doppler technique 
for separating the threat 200 from any proximate ground 
clutter. Generally, the interceptor device 300 can be 
launched with the platform 100 stationary or in motion, 
since a ground- or water-based platform 100 typically moves 
at much lower speed than the threat 200. However, such an 
interceptor device 300 may also be launched from an 
airborne platform 100 though, in such instances, the cuing 
sensor 900 generally will not have to discriminate the threat 
200 from ground clutter and, as such, may not need to 
implement MTI for clutter rejection. As described, such 
embodiments of the present invention may also provide an 
interceptor device 300 having relatively simple construction 
as well as lower cost since an onboard sensor(s) and exten
sive and complex electronic componentry are not required.

In some instances, the incoming threat 200 may be, for 
example, moving at such a high speed, that deploying the 
CM 500 based on a timing sequence or on the directive of 
the cuing sensor 900 may not be sufficiently accurate for 
effectively intercepting the threat 200. Accordingly, in some 
advantageous embodiments of the present invention, the
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interceptor device 300 may also include at least one fusing 
sensor 450 onboard of the interceptor device 300, wherein 
the at least one fusing sensor 450 may be disposed, for 
example, forward of the CM 500 in the nosepiece 540, or 
between the CM 500 and the nosepiece 540, as shown in 
FIGS. 5A-5C. The at least one fusing sensor 450 may 
comprise, for example, an appropriate millimeter wave 
frequency (30-100 GHz) radar device as previously dis
cussed, and is essentially configured to form a “side-look
ing” sensor for detecting the threat 200 within a radial 
proximity to the interceptor device 300 and, in response 
thereto, forwarding an appropriate signal or directive to the 
controller 700 to actuate the one or more detonating devices 
600 to deploy the CM 500. In some instances, that at least 
one fusing sensor 450 may comprise a plurality of fusing 
sensors disposed around the axis of the interceptor device 
300, where four fusing sensors 450a, 450/), 450c, and 450c? 
are shown in this instance, with each fusing sensor 450a, 
450/), 450c, and 450c? being configured to monitor a par
ticular sector (such as, for example, a 90° sector in this 
example) about the interceptor device 300, wherein, in some 
embodiments, the fusing sensors 450a, 450/), 450c, and 
450c? are configured and arranged to cover the full 360° field 
around the interceptor device 300.

In addition to being arranged so as to be capable of 
covering the 360° field around the interceptor device 300, 
the interceptor device 300 may also have the at least one 
fusing sensor 450 and an additional at least one fusing sensor 
460 configured and arranged in spaced apart relation along 
the axis thereof. Such a configuration is indicated, for 
example, by the additional row of fusing sensors 460a, 460b, 
460c, and 460c?. Accordingly, the arrangement of the fusing 
sensors 450a-c? and 460a-c? spaced apart along the inter
ceptor device 300 allows the range and relative velocity of 
the detected threat 200 to be determined by, for example, the 
controller 700 onboard the interceptor device 300. In some 
instances, the fusing sensors 450a-c? and 460a-c? are 
mounted to be somewhat canted toward the forward end of 
the interceptor device 300 and, in such a configuration, are 
capable of, for instance, providing the necessary “side
looking” function as well as a partially forward-looking 
function for earlier detection of the threat 200, such that 
separate sensors for the forward-looking function are not 
required. Such a configuration is particularly useful against, 
for example, a faster CE threat 200 such as an ATOM or 
shoulder-fired missile. For a slower CE threat 200 such as an 
RPG, the fusing sensors 450a-c? and 460a-c? may be con
figured to perform just a side-looking function (directed only 
radially outward of the interceptor device 300) in instances 
where the interceptor device 300 is also relatively slow, but 
the deployment speed of the CM 500 is relatively high (note 
that in this instance, since the threat 200 is a “soft-shelled” 
RPG, the CM 500 may also be configured to produce 
relatively small particles 520 upon deployment, as will be 
appreciated by one skilled in the art from the discussion 
herein).

In some instances, instead of being merely “soft-shelled,” 
the threat 200 may have a hardened warhead section that 
may not necessarily be disabled or destroyed by a forward
expanding cone-shaped CM 500 as previously described. In 
such instances, the hardened warhead section is more effec
tively intercepted if hit directly (destroyed) or within suffi
cient proximity (disabled) so as to, for example, divert the 
warhead from a trajectory toward the platform 100. Accord
ingly, some embodiments of the present invention utilize a 
CM 500 configured to, upon deployment by the one or more 
detonating devices 600, concentrate the particles 520 into a
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relatively narrow radially outgoing band, as shown in FIGS. 
6A-B. In such a configuration, the cuing sensor 900 directs 
the interceptor device 300 on a proper trajectory to intercept 
the threat 200, while the onboard fusing sensors 450, 460 
spaced apart along the axis of the interceptor device 300 are 
configured to actually detect the threat 200 within proximity 
to the interceptor device 300 and then calculate the range 
and relative velocity of the threat 200 with respect thereto. 
Since the CM 500 has a known radially outward velocity and 
radial effective distance when deployed, the onboard con
troller 700 can then determine, from the data provided by the 
onboard fusing sensors 450, 460, the appropriate moment to 
actuate the one or more detonating devices 600 to deploy the 
CM 500 to engage the threat 200. Thus, an additional 
advantage of the forward-canted fusing sensors 450, 460 is 
to allow the CM 500 to be deployed substantially directly 
radially outward of the interceptor device 300 such that the 
particles 520 are directed along the shortest path outwardly 
of the interceptor device 300 to engage the threat 200.

One skilled in the art will readily appreciate that a CM 
500 capable of forming a relatively narrow band of radially 
outgoing particles 520 may be achieved in many different 
manners. For example, as shown in FIG. 6C, the CM 500 
may be configured as “shape charge” in the form of a ring 
having a triangular radial cross-section. In such instances, 
the actuation of the one or more detonating devices 600 
serves to deploy the CM 500 by essentially inverting the 
cross-section of the CM 500 from the interior thereof to form 
the band of radially outgoing particles 520. In this example, 
four detonating devices 610a, 6106, 610c, and 610c? may be 
provided, with each detonating device 610a-c? being dis
posed about the interior of the CM 500 so as to deploy a 
separate quadrant of the CM 500 when actuated. Further, in 
this instance, the CM 500 is configured to be deployed, with 
timing as determined by the controller 700 via the fusing 
sensors 450, 460, as a relatively narrow band of particles 
520, wherein the particles 520 are deployed with the inten
tion of engaging or striking the threat 200 at or about the 
warhead section thereof so as to ensure asymmetric deto
nation of the warhead or diversion of the warhead from a 
trajectory toward the platform 100. Since the CM 500, in this 
instance, is deployed as a relatively concentrated band of 
particles 520 for impacting the threat 200 over a certain area, 
the CM 500 can be configured to produce larger sized 
particles 520 (as compared to the forward-expanding cone- 
shaped CM 500 which uses a smaller particle size for 
maximizing the probability of the threat 200 being impacted 
by one or more of those particles 520) for maximizing 
damage to the hardened warhead of the threat 200.

According to some embodiments of the present invention, 
the physical size of the interceptor device 300 may be 
relatively small such as, for example, on the order of 
between about 2 inches and about 4 inches in diameter. As 
such, the fusing sensors 450a-c? and 460a-c? are also of 
appropriate size to be effectively incorporated into the 
interceptor device 300 while still providing the required 
performance. That is, the fusing sensors 450, 460 are desir
ably configured to generate a narrow beam so as to provide 
the necessary resolution for detecting any incoming threats 
and, if  the fusing sensors 450, 460 comprise, for example, 
appropriate millimeter wave frequency (30-100 GFlz) radar 
devices, such a narrow beam is obtained while the antenna 
size is suitably small to meet the size criteria for a small 
interceptor device 300. More particularly, in the case of, for 
instance, a 60 GFlz radar device, a 6° beam will require an 
antenna length of about 2 inches along the axis of the 
interceptor device 300, which is sufficient to meet the size
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requirements for a small interceptor device 300. In addition, 
at the 60 GFlz frequency, the radar devices comprising the 
fusing sensors 450, 460 will advantageously be very difficult 
to be detected, intercepted, or jammed due to the aforemen
tioned large atmospheric attenuation factor at about that 
frequency. Further, for a particular range from the intercep
tor device 300, such millimeter wave frequency radar 
devices are generally operable and unaffected by atmo
spheric factors such as, for example, weather conditions.

Another advantageous aspect of the present invention is 
directed to the interception of a particular threat 200 com
prising, for example, a KE “long rod penetrator” device, 
which is generally difficult to intercept and destroy or 
otherwise disable. As previously discussed, a KE threat 200 
is typically characterized by a relatively high speed, on the 
order of about 5,000 ft/sec, and uses the kinetic energy of the 
device, upon striking the intended target, in order to form the 
armor-piercing penetrator component of the device. Further, 
in order to for the penetrator component to achieve the 
maximum effect, a precise impact trajectory is often 
required. As such, one manner of intercepting, destroying, or 
otherwise disabling such a KE threat 200 is to impact one or 
more particular portions of the long rod so as to cause the 
device to break, tilt, tumble, or otherwise be disrupted from 
the intended trajectory toward the platform 100 so as to, for 
example, destroy the threat 200, divert the threat 200 away 
from the platform 100, disrupt the intended formation of the 
penetrator component, or reduce the penetration capabilities 
of the penetration component to below the level necessary to 
penetrate the armor about the platform 100.

In order to be effective against a KE threat 200, the 
interceptor device 300 must be capable of being rapidly 
deployed and should attain a sufficiently high velocity so as 
to be capable of intercepting the threat 200 at a sufficient 
distance from the platform 100. For example, in some 
instances, the interceptor device 300 may have a velocity on 
the order of about 1,000 ft/sec so as to allow the initial threat 
detection range to be on the order of about 1,000 ft from the 
platform 100, as previously described, wherein the platform 
100, in such instances, may be an armored ground vehicle or 
the like. In these instances, the onboard fusing sensors 450, 
460 must have a high order of accuracy in order to provide 
precise timing for deploying the CM 500 and both the one 
or more detonating devices 600 and the CM 500 must be 
configured to deploy the CM 500 at a high rate of speed. 
Thus, an interceptor device 300 effective against a KE threat 
200 includes the fusing sensors 450, 460 spaced apart along 
the axis of the interceptor device 300, as used in other 
embodiments, but configured to provide increased-accuracy 
timing for actuating the one or more detonating devices 600 
and deploying the CM 500. Such accuracy can be obtained 
by, for example, ensuring that the detection beams from the 
fusing sensors 450, 460 are projected in parallel and that the 
radar devices comprising the fusing sensors 450, 460 have 
a very high resolution within the detection range. Accord
ingly, the relative velocity and range of the threat 200 with 
respect to the platform 100 may be determined with high 
accuracy.

In these instances, such embodiments of the present 
invention advantageously implement a CM 500 configured, 
as shown in FIGS. 7A and 7B, to provide a relatively 
focused band of outgoing particles 520, wherein one skilled 
in the art will readily appreciate that such a knife-like or 
cutting configuration of the particles 520 may be produced 
using an appropriately configured shape chaige for the CM 
500, as previously described. Further, the deployed CM 500 
preferably has a relatively high radially-outgoing speed, for
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example, exceeding about 10,000 ft/sec, so as to allow 
effective interception of the KE threat 200. In some 
instances, the interceptor device 300 may include more than 
one CM 500 disposed along the interceptor device 300 to 
ensure that the threat 300 is impacted in a desired location 
by the particles 520 or to ensure that the threat 200 is 
impacted at multiple locations so as to increase the prob
ability of the desired destruction or disruption of the threat 
200. Accordingly, with the interceptor device 300 and CM(s) 
500 configured in this manner, the likelihood of defeating 
the armor-piercing capability of the KE threat 200 is 
increased. According to another advantageous aspect of the 
present invention, and as will be appreciated by one skilled 
in the art, the one or more detonating devices 600 can also 
be disposed with respect to the CM(s) 500 and configured so 
as to concentrate the deployment of the CM(s) 500 in a 
particular direction outward of the interceptor device 300 
and to increase the amount of particles 520 impacting the KE 
threat 200, as shown in FIGS. 8A and 8B. For example, the 
interceptor device 300 may include a plurality of detonating 
devices 600 distributed about the interior of the CM(s) 500. 
As such, depending on the location, shown as zones A, B, C, 
and D in this instance, of the detected threat 200 about the 
interceptor device 300, the controller 700 may control the 
actuation of particular detonating devices 600 or the order of 
actuation of the detonating devices 600 such that the deto
nating force deploying the CM(s) 500 is concentrated in the 
direction of the location of the detected threat 200.

Many of the parameters of the embodiments of an inter
ceptor device 300 described herein and within the spirit and 
scope of the present invention will be readily appreciated by 
one skilled in the art, but it will also be understood that the 
interceptor device 300 can take many different forms and 
that the embodiments disclosed herein are not intended to be 
limiting or restricting with respect to the possible variants. 
For example, in addition to the shape of the CM 500 
contributing to the shape of the spread of the particles 520 
upon deployment of the CM 500, the mass and/or density of 
the material comprising the CM 500 may also have an effect. 
More particularly, in the instance of the shape charges 
described above, a smaller mass of the material or a less 
dense material may produce a wider band of particles 520 
upon deployment of the CM 500, while a larger mass of the 
material or a denser material will contribute to a narrower 
band of particles 520. In other instances, the relative effec
tiveness (“RE”) of the explosive force of the one or more 
detonating devices 600 may also play a role in the shape of 
the spread of the particles 520. More particularly, an explo
sive having a low RE, otherwise referred to as a heaving 
charge, may be more effective in a detonating device 600 for 
deploying a forward-expanding cone-shaped CM 500 or a 
CM 500 producing the relatively narrow band of particles 
520, as previously described. On the other hand, an explo
sive having a high RE, otherwise known as a cutting charge, 
may be more effective in a detonating device 600 for 
deploying a narrow knife-like or cutting CM 500. Fiowever, 
the exemplary configurations presented herein are not 
intended to be limiting as many of the foregoing concepts 
and components may be combined, arranged, or configured 
in many different manners for addressing a particular feature 
necessary for the system 10 and/or the intercepting device 
300 to effectively intercept and defeat a particular type of 
threat 200.

Many modifications and other embodiments of the inven
tion set forth herein will come to mind to one skilled in the 
art to which this invention pertain having the benefit of the 
teachings presented in the foregoing description and the
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associated drawings. Therefore, it is to be understood that 
the invention is not to be limited to the specific embodiments 
disclosed and that modifications and other embodiments are 
intended to be included within the scope of the appended 
claims. Although specific terms are employed herein, they 
are used in a generic and descriptive sense only and not for 
purposes of limitation.

The invention claimed is:
1. An interceptor device adapted to protect a platform 

associated therewith against an incoming threat having a 
trajectory by intercepting the threat in an intercept zone, said 
interceptor device comprising:

a housing defining an axis;
a countermeasure device operably engaged with the hous

ing;
at least one detonating charge housed by the housing and 

operably engaged with the countermeasure device; and
a controller device in communication with the at least one 

detonating charge, the controller device being housed 
by the housing and configured to direct the at least one 
detonating charge to deploy the countermeasure device 
at least partially radially outward with respect to the 
axis of the housing and in correspondence with the 
trajectory of the threat to thereby cause the counter
measure to impact the threat in the intercept zone.

2. An interceptor device according to claim 1 further 
comprising a first sensor device in communication with the 
controller device, the first sensor device being configured to 
be capable of sensing the threat and notifying the controller 
device thereof.

3. An interceptor device according to claim 2 wherein the 
controller device is responsive to the first sensor device to 
thereby direct the at least one detonating charge to deploy 
the countermeasure device.

4. An interceptor device according to claim 2 further 
comprising a launching device configured to be capable of 
interacting with the housing so as to launch the housing in 
response to and toward the threat.

5. An interceptor device according to claim 4 wherein the 
launching device is responsive to the first sensor device to 
launch the housing in response to and toward the threat.

6. An interceptor device according to claim 2 wherein the 
first sensor device further comprises a radar device config
ured to be capable of sensing the threat and determining a 
range of the threat therefrom.

7. An interceptor device according to claim 1 further 
comprising a second sensor device operably engaged with 
the housing and in communication with the controller 
device, the second sensor device being configured to be 
capable of sensing a range of the threat at least partially 
radially outward of the housing and notifying the controller 
device thereof.

8. An interceptor device according to claim 7 wherein the 
controller device is responsive to the second sensor device 
to direct the at least one detonating charge to deploy the 
countermeasure device.

9. An interceptor device according to claim 7 wherein the 
second sensor device further comprises at least one radar 
device configured to be capable of sensing the threat within 
the intercept zone and at least partially radially outward of 
the housing.

10. An interceptor device according to claim 7 wherein 
the second sensor device further comprises a plurality of 
radar devices arranged with respect to the housing such that 
each radar device is configured to be capable of sensing the 
threat within an angular range about the housing and such
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that the plurality of radar devices is configured to be capable 
of sensing the threat at any angle around the axis of the 
housing.

11. An interceptor device according to claim 7 wherein the 
second sensor device further comprises a plurality of radar 
devices spaced apart along the axis of the housing and 
configured so as to be capable of indicating the relative 
velocity of the threat with respect to the housing and 
notifying the controller device thereof.

12. An interceptor device according to claim 1 wherein 
the countermeasure is configured to cooperate with the 
controller device and the at least one detonating charge to 
disable the threat upon impact.

13. An interceptor device according to claim 1 wherein 
the countermeasure is configured to cooperate with the 
controller device and the at least one detonating charge to 
asymmetrically detonate the threat upon impact.

14. An interceptor device according to claim 1 wherein 
the countermeasure is configured to cooperate with the at 
least one detonating charge such that the countermeasure is 
deployed substantially symmetrically radially outward of 
the housing.

15. An interceptor device according to claim 1 wherein 
the countermeasure is configured to cooperate with the at 
least one detonating charge such that the countermeasure is 
deployed asymmetrically radially outward of the housing.

16. An interceptor device adapted to protect a platform 
associated therewith against an incoming threat having a 
trajectory by intercepting the threat in an intercept zone, said 
interceptor device comprising:

a housing defining an axis;
a countermeasure device operably engaged with the hous

ing;
at least one detonating charge housed by the housing and 

operably engaged with the countermeasure device;
at least one first sensor device operably engaged with the 

housing and configured to be capable of sensing a range 
of the threat at least partially radial outward of the 
housing; and

a controller device in communication with the at least one 
first sensor device and the at least one detonating 
charge, the controller device being responsive to the at 
least one first sensor device so as to direct the at least 
one detonating charge to deploy the countermeasure 
device at least partially radially outward with respect to 
the axis of the housing and in correspondence with the 
trajectory of the threat to thereby cause the counter
measure to impact the threat in the intercept zone.

17. An interceptor device according to claim 16 further 
comprising a second sensor device in communication with 
the controller device, the second sensor device being con
figured to be capable of sensing the threat and notifying the 
controller device thereof.

18. An interceptor device according to claim 17 wherein 
the controller device is responsive to the second sensor 
device to thereby direct the at least one detonating charge to 
deploy the countermeasure device.

19. An interceptor device according to claim 17 further 
comprising a launching device configured to be capable of 
interacting with the housing so as to launch the housing in 
response to and toward the threat.

20. An interceptor device according to claim 19 wherein 
the launching device is responsive to the second sensor 
device to launch the housing in response to and toward the 
threat.

21. An interceptor device according to claim 17 wherein 
the second sensor device further comprises a radar device
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configured to be capable of sensing the threat and determin
ing a range of the threat therefrom.

22. An interceptor device according to claim 16 wherein 
the first sensor device further comprises at least one radar 
device configured to be capable of sensing the threat within 
the intercept zone and at least partially radially outward of 
the housing.

23. An interceptor device according to claim 16 wherein 
the first sensor device further comprises a plurality of radar 
devices arranged with respect to the housing such that each 
radar device is configured to be capable of sensing the threat 
within an angular range about the housing and such that the 
plurality of radar devices is configured to be capable of 
sensing the threat at any angle around the axis of the 
housing.

24. An interceptor device according to claim 16 wherein 
the first sensor device further comprises a plurality of radar 
devices spaced apart along the axis of the housing and 
configured so as to be capable of indicating the relative 
velocity of the threat with respect to the housing and 
notifying the controller device thereof.

25. An interceptor device according to claim 16 wherein 
the countermeasure is configured to cooperate with the 
controller device and the at least one detonating chaige to 
disable the threat upon impact.

26. An interceptor device according to claim 16 wherein 
the countermeasure is configured to cooperate with the 
controller device and the at least one detonating chaige to 
asymmetrically detonate the threat upon impact.

27. An interceptor device according to claim 16 wherein 
the countermeasure is configured to cooperate with the at 
least one detonating charge such that the countermeasure is 
deployed substantially symmetrically radially outward of 
the housing.

28. An interceptor device according to claim 16 wherein 
the countermeasure is configured to cooperate with the at 
least one detonating charge such that the countermeasure is 
deployed asymmetrically radially outward of the housing.

29. A defensive weapon system adapted to protect a 
platform associated therewith against an incoming threat 
having a trajectory by intercepting the threat in an intercept 
zone, said weapon system comprising:

a cuing sensor adapted to be capable of sensing the threat; 
and

an interceptor device in communication with the cuing 
sensor and adapted to be deployed in response to the 
threat sensed thereby, the interceptor device compris
ing:
a housing defining an axis;
a countermeasure device operably engaged with the 

housing;
at least one detonating charge housed by the housing 

and operably engaged with the countermeasure 
device; and

a controller device in communication with the at least 
one detonating charge, the controller device being 
housed by the housing and configured to direct the at 
least one detonating charge to deploy the counter
measure device at least partially radially outward 
with respect to the axis of the housing and in 
correspondence with the trajectory of the threat to 
thereby cause the countermeasure to impact the 
threat in the intercept zone.

30. A system according to claim 29 wherein the cuing 
sensor is discretely disposed with respect to the interceptor 
device.
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31. A system according to claim 29 wherein the controller 
device is responsive to the cuing sensor to direct the at least 
one detonating charge to deploy the countermeasure device.

32. A system according to claim 29 further comprising a 
launching device configured to be capable of interacting 
with the interceptor device so as to launch the interceptor 
device in response to and toward the threat.

33. A system according to claim 32 wherein the launching 
device is responsive to the cuing sensor to launch the 
interceptor device in response to and toward the threat.

34. A system according to claim 29 wherein the cuing 
sensor further comprises a radar device configured to be 
capable of sensing the threat and determining a range of the 
threat therefrom.

35. A system according to claim 29 further comprising a 
sensor device operably engaged with the housing and in 
communication with the controller device, the sensor device 
being configured to sense a range of the threat at least 
partially radially outward of the housing and to notify the 
controller device thereof.

36. A system according to claim 35 wherein the controller 
device is responsive to the sensor device to thereby direct the 
at least one detonating chaige to deploy the countermeasure 
device.

37. A system according to claim 35 wherein the sensor 
device further comprises at least one radar device configured 
to be capable of sensing the threat within the intercept zone 
and at least partially radially outward of the housing.

38. A system according to claim 35 wherein the sensor 
device further comprises a plurality of radar devices 
arranged with respect to the housing such that each radar 
device is configured to be capable of sensing the threat 
within an angular range about the housing and such that the 
plurality of radar devices is configured to be capable of 
sensing the threat at any angle around the axis of the 
housing.

39. A system according to claim 35 wherein the sensor 
device further comprises a plurality of radar devices spaced 
apart along the axis of the housing and configured so as to 
be capable of indicating the relative velocity of the threat 
with respect to the housing and notifying the controller 
device thereof.

40. A system according to claim 29 wherein the counter
measure is configured to cooperate with the controller 
device and the at least one detonating charge to disable the 
threat upon impact.

41. A system according to claim 29 wherein the counter
measure is configured to cooperate with the controller 
device and the at least one detonating chaige to asymmetri
cally detonate the threat upon impact.

42. A system according to claim 29 wherein the counter
measure is configured to cooperate with the at least one 
detonating charge such that the countermeasure is deployed 
substantially symmetrically radially outward of the housing.

43. A system according to claim 29 wherein the counter
measure is configured to cooperate with the at least one 
detonating charge such that the countermeasure is deployed 
asymmetrically radially outward of the housing.

44. A method of intercepting an incoming threat having a 
trajectory, said method comprising:

launching an interceptor device from a launching device 
so as to intercept the threat in an intercept zone, the 
interceptor device comprising: 
a housing defining an axis;
a countermeasure device operably engaged with the 

housing;
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at least one detonating charge housed by the housing 

and operably engaged with the countermeasure 
device; and

a controller device housed by the housing and config
ured to be in communication with the at least one 
detonating chaige; and

actuating the at least one detonating charge with the 
controller device so as to deploy the countermeasure 
device at least partially radially outward with respect to 
the axis of the housing and in correspondence with the 
trajectory of the threat to thereby cause the counter
measure to impact the threat in the intercept zone.

45. A method according to claim 44 further comprising 
sensing the incoming threat with a cuing sensor in commu
nication with at least one of the launching device and the 
controller device.

46. A method according to claim 45 further comprising 
directing the launching device to launch the interceptor 
device in response to sensing of the incoming threat by the 
cuing sensor.

47. A method according to claim 45 further comprising 
determining, at least partially from the cuing sensor, a time 
at which the interceptor device and the incoming threat are 
both in the intercept zone.

48. A method according to claim 47 wherein actuating the 
at least one detonating device further comprises actuating 
the at least one detonating device, as a function of the time 
determined at least partially by the cuing sensor, such that 
the countermeasure impacts the threat in the intercept zone.

49. A method according to claim 45 wherein sensing the 
incoming threat with a cuing sensor further comprises 
sensing the incoming threat with a radar device configured 
to be capable of determining a range of the threat.

50. A method according to claim 44 further comprising 
sensing a range of the threat at least partially radially 
outward of the housing with a sensor device operably 
engaged with the housing and in communication with the 
controller device.

51. A method according to claim 50 wherein actuating the 
at least one detonating device further comprises directing the 
at least one detonating charge to deploy the countermeasure 
device in response to and as a function of the range of the 
threat.

52. A method according to claim 50 wherein sensing a 
range of the threat with a sensor device further comprises 
sensing a range of the threat with at least one radar device 
configured to be capable of sensing the threat within the 
intercept zone and at least partially radially outward of the 
housing.

53. A method according to claim 50 wherein sensing a 
range of the threat with a sensor device further comprises 
sensing a range of the threat with a plurality of radar devices 
arranged with respect to the housing such that each radar 
device is configured to be capable of detecting the threat 
within an angular range about the housing and such that the 
plurality of radar devices is configured to be capable of 
detecting the threat at any angle around the axis of the 
housing.

54. A method according to claim 50 wherein sensing a 
range of the threat with a sensor device further comprises 
sensing a range of the threat with a plurality of radar devices 
spaced apart along the axis of the housing and configured so 
as to be capable of indicating the relative velocity of the 
threat with respect to the housing and notifying the control
ler device thereof.

55. A method according to claim 44 wherein actuating the 
at least one detonating charge further comprises actuating
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the at least one detonating chaige such that the at least one 
detonating charge cooperates with the countermeasure to 
disable the threat upon impact.

56. A method according to claim 44 wherein actuating the 
at least one detonating charge further comprises actuating 
the at least one detonating chaige such that the at least one 
detonating charge cooperates with the countermeasure to 
asymmetrically detonate the threat upon impact.

57. A method according to claim 44 wherein actuating the 
at least one detonating charge further comprises actuating 
the at least one detonating chaige such that the at least one
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detonating charge cooperates with the countermeasure to 
deploy the countermeasure substantially symmetrically radi
ally outward of the housing.

58. A method according to claim 44 wherein actuating the 
5 at least one detonating charge further comprises actuating 

the at least one detonating charge such that the at least one 
detonating charge cooperates with the countermeasure to 
deploy the countermeasure asymmetrically radially outward 
of the housing, 

to


