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(57) ABSTRACT 

A method of destroying mines in a mine?eld buried under the 
surface includes deploying a munition including a plurality of 
kinetic energy rods each having a stabilizer into a position 
above the mine?eld and deploying the rods above the min 
e?eld to fall toWards the mine?eld each aligned along a veloc 
ity vector to penetrate the surface and destroy the mines. 
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MINE COUNTER MEASURE SYSTEM 

RELATED APPLICATIONS AND PRIORITY 
CLAIM 

[0001] This application is a divisional application of prior 
US. patent application Ser. No. 10/685,242 ?led on Oct. 14, 
2003 Which is incorporated into this application by reference, 
and to Which this application claims priority. 

FIELD OF THE INVENTION 

[0002] This invention relates to a land mine counter mea 
sure system. 

BACKGROUND OF THE INVENTION 

[0003] Land mines pose a severe threat to military and 
civilian personnel. The idea of detonating land mines using 
conventional Weapons and ordnances is knoWn but such 
methods are not very effective or ef?cient since many ord 
nances Would be required to detonate the numerous possible 
land mines in a given area. 
[0004] One current idea is to deploy a net carrying shape 
charges onto the land mine ?eld. But, never is there a guar 
antee that all the land mines Would be detonated and, Worse, 
some shape charges could fail to detonate resulting in an 
added explosive danger to personnel Who then enter onto the 
land mine ?eld. Also, this approach Would not be used during 
a War Where troops are required to engage the enemy from the 
beach. 
[0005] Also, land mines are often buried 6 inches beneath 
the sand on a beach and also beneath the sand under tWo or 
more feet of Water. Conventional approaches fail to effec 
tively counter such tactics during Wartime. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an object of this invention to provide 
a better land mine counter measure system. 
[0007] It is a further object of this invention to provide such 
a system Which is highly effective and Which can be used 
during armed con?ict. 
[0008] It is a further object of this invention to provide such 
a system Which is e?icient. 
[0009] It is a further object of this invention to provide such 
a system Which leaves no unexploded ordnances on the land 
mine ?eld. 
[0010] It is a further object of this invention to provide such 
a system Which can e?iciently and effectively detonate land 
mines buried in the sand and also under the Water. 
[0011] The invention results from the realiZation that a 
more e?icient and effective land mine counter measure sys 
tem is effected by spraying the land mine ?eld With a number 
of arroW-like kinetic energy rods each aligned about its veloc 
ity vector to better penetrate the surface (sand or sand and 
Water) above the mines. 
[0012] This invention features a mine counter measure sys 
tem comprising a housing, an explosive in the housing, and a 
plurality of kinetic energy rods in the housing about the 
explosive. Each rod has a stabiliZer for aligning the rod about 
its velocity vector to better penetrate the surface above a mine. 
[0013] In one example, each rod has a length to diameter 
ratio of greater than 5 and preferably a length to diameter ratio 
greater than or equal to 10. In one embodiment, the stabiliZer 
is a plurality of ?ns on the distal end of each rod. In another 
embodiment, the stabiliZer is a ?ared distal end of the rod. 
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Typically, the proximal end of each rod is pointed. In one 
example, the proximal end of each rod includes a poly-Wedge 
shape to decrease the drag on the rod. Also, it is preferred that 
the center of gravity of each rod is proximate the distal end of 
the rod to orient the proximal end of the rod doWnWard. 
[0014] Further included may be a foam body in the housing 
betWeen the rods and the explosive. Or, there may be a foam 
body in the housing about the rods betWeen the housing and 
the explosive. In one example, the rods are packaged in coaxi 
ally aligned rings and there are coaxially aligned foam bodies 
betWeen each ring of rods. 
[0015] The rods may have a circular cross sectional shape, 
a cruciform cross sectional shape, or a tristar cross sectional 
shape. 
[0016] In one example, the housing is a shell. In another 
example, the housing is a payload. Further included may be a 
missile for deploying a plurality of said payloads. Typically, 
the rods are staggered in the housing for better packaging 
e?iciency. 
[0017] One mine counter measure system in accordance 
With this invention includes a housing, an explosive in the 
housing, a plurality of kinetic energy rods in the housing 
about the explosive, each rod having a stabiliZer for aligning 
the rod about its velocity vector to better penetrate the surface 
above a mine, each rod having a length to diameter ratio of 
greater than or equal to 10, each rod having a poly-Wedge 
shaped proximal end, and foam in the housing betWeen the 
rods and the explosive core. 

[0018] One mine counter measure system in accordance 
With this invention features a plurality of munition housings 
each including, an explosive, and a plurality of kinetic energy 
rods about the explosive, each rod having a stabiliZer for 
aligning the rod about its velocity vector to better penetrate 
the surface above a mine and each rod including a poly-Wedge 
shaped tip to decrease the drag on the rod and a length to 
diameter ratio of greater than or equal to 10. A carrier deploys 
the munition housings over a mine?eld. 

[0019] This invention also features a method of destroying 
mines in a mine?eld buried under the surface. The method 
comprises deploying a munition including a plurality of 
kinetic energy rods each having a stabiliZer into a position 
above the mine?eld and deploying the rods above the min 
e?eld to fall toWards the mine?eld each aligned along a veloc 
ity vector to penetrate the surface and destroy the mines. 
[0020] In one example, a plurality of the mine?elds are 
carried to a position above the mine?eld and deploying 
includes detonating an explosive core in each mine?eld sur 
rounded by the rods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Other objects, features and advantages Will occur to 
those skilled in the art from the folloWing description of a 
preferred embodiment and the accompanying draWings, in 
Which: 

[0022] FIG. 1 is a schematic vieW shoWing the deployment 
of the mine counter measure system of the subject invention; 
[0023] FIG. 2 is a schematic three-dimensional vieW shoW 
ing one embodiment of a projectile for deploying the muni 
tions of the subject invention; 
[0024] FIG. 3 is a schematic three-dimensional vieW shoW 
ing one embodiment of a munition in accordance With the 
subject invention; 
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[0025] FIG. 4 is a schematic three-dimensional vieW shoW 
ing one embodiment of a kinetic energy rod in accordance 
With the subject invention; 
[0026] FIG. 5 is a schematic vieW showing the deployment 
of the kinetic energy rods of FIG. 4 from the munition of FIG. 
3 onto a mine?eld; 
[0027] FIG. 6 is a schematic three-dimensional vieW shoW 
ing another embodiment of a kinetic energy rod in accordance 
With the subject invention; 
[0028] FIG. 7 is a schematic three-dimensional vieW shoW 
ing a tristar rod con?guration in accordance With the subject 
invention; 
[0029] FIG. 8 is a schematic three-dimensional vieW shoW 
ing a cruciform rod con?guration in accordance With the 
subject invention; 
[0030] FIG. 9 is a schematic partial vieW shoWing staggered 
kinetic energy rods for better packaging e?iciency in accor 
dance With the subject invention; 
[0031] FIG. 10 is a cross-sectional vieW shoWing one 
example of a munition With a number of kinetic energy rods 
in accordance With the subject invention; 
[0032] FIG. 11 is a cross sectional vieW shoWing another 
example of a munition With a number of kinetic energy rods 
in accordance With the subject invention; 
[0033] FIG. 12 is a draWing Which characterizes the lethal 
ity of the mine counter measure system of the subject inven 
tion; and 
[0034] FIG. 13 is a graph comparing penetrator mass to 
impact velocity. 

DISCLOSURE OF THE PREFERRED 
EMBODIMENT 

[0035] Aside from the preferred embodiment or embodi 
ments disclosed beloW, this invention is capable of other 
embodiments and of being practiced or being carried out in 
various Ways. Thus, it is to be understood that the invention is 
not limited in its application to the details of construction and 
the arrangements of components set forth in the folloWing 
description or illustrated in the draWings. 
[0036] Mine counter measure system 10, FIG. 1 includes, 
in one example, missile 12 deployed from ship or submarine 
14 or other launcher. In this speci?c example, missile 12 is an 
XM 982 Excalibur 155 mm long range guided missile With 
GPS tracking capability and having a trajectory optimiZed for 
range and time of arrival at position A and then having a 
trajectory optimiZed for rod delivery at position B over min 
e?eld 16. Other ordnances and delivery mechanisms, hoW 
ever, are Within the scope of this invention. 

[0037] As shoWn in FIG. 2, missile 12 includes bays 18 
housing deployable munitions, shells, or other payloads 20 
discussed infra. Missile 12 also includes antijam GPS/IMU 
navigation section 22, guidance and electronic unit section 
24, inductive fuse setter interface 26, control and actuator 
section 28, and ?n stabiliZer base section 30. 

[0038] As shoWn in FIG. 3, each munition or shell 20 
includes munition housing 32, explosive core 34, and a num 
ber of kinetic energy rods 36 in housing 32 about core 34. 
Typically, foam body 38 is included betWeen rods 36 and 
explosive core 34. To align each rod about its velocity vector 
to better penetrate the surface (e.g., sand and/or Water) above 
a land mine, each rod 36, FIG. 4 includes some kind of 
stabiliZer 40 Which, in this example, is a ?ared end. Prefer 
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ably, each rod is made of tungsten or tantalum and has a length 
to diameter ratio of greater than 5 and typically greater than or 
equal to 10. 
[0039] As shoWn in FIG. 5, mines 50 are buried beneath 
sand and/or Water and missile 12, FIGS. 1-2 has reached 
deployment position B, FIG. 1 Whereupon munitions 20, 
FIGS. 2-3 are deployed and explosive core 34, FIG. 3 deto 
nated Which sprays rods 36, FIG. 5 into a desiredpattern, each 
rod aligned along its velocity vector to penetrate the surface 
above a mine 50 thereby destroying it. 
[0040] The result is effective and ef?cient mine destruction 
Without the possibility of leaving unexploded ordnances on 
the mine?eld. 
[0041] In FIG. 6, kinetic energy rod 36' includes a stabiliZer 
in the form of ?ns 60 on the distal end of each rod and the 
proximal end of rod 36 includes pointed poly-Wedge shaped 
tip 38 and penetrator nose 62 designed to reduce air drag (CD) 
alloWing the penetrator to ?y faster for longer period of time 
and enhance its over all stability. There has been much Work 
on the design of these nose shapes. See GonorA. L., KaZakov 
M. N., Shvets A. I. Aerodynamic characteristics of star 
shaped bodies during supersonic speeds, NeWs of the Soviet 
Academy ofSciences (IZv. AN SSSR). MZHG. 1971, No l, p. 
97-102 incorporated herein by this reference. It is also pre 
ferred that the center of gravity of each rod is located proxi 
mate the distal end of the rod to orient the proximal end of the 
rod doWnWard upon deployment from missile 12, FIG. 5. 
[0042] The rods may also have a non-circular cross section 
as shoWn for rod 36", FIG. 7 (a tristar con?guration), and rod 
36", FIG. 8, (a cruciform construction). As shoWn in FIG. 9, 
the ?ns of the rods can be staggered in the munition or shell 
for better packaging ef?ciency. 
[0043] In FIG. 10, rods 36 are packaged in coaxially 
aligned rings A, B, and D With coaxially aligned rings W, X, 
andY of foam betWeen each adjacent ring of rods. The explo 
sive used betWeen each ring Would typically be a 
DETASHEET or a PBX based explosive. 

[0044] In FIG. 11, foam body 38' is about rods 36 betWeen 
housing 32 and explosive core 34. Also, munition 20 may be 
a shell launched, for example, from a gun subsystem as 
opposed to missile 12, FIGS. 1-2. Munition 20 Would then 
include a time delay or altitude fuse for deploying core 34. 
The munition rounds are ?red toWard the beach at high veloc 
ity. The desired dispersal spray pattern and mine spacing Will 
determine the optimum altitude to deploy the rods. The rods 
are isotropically deployed creating a uniform spray pattern 
about the munition center axis. The rods became stabiliZed 
shortly after explosive deployment because of the tail ?n 
design. The unique nose shape reduces the penetrator drag 
ensuring high impact velocity into the mine ?eld. Each rod 
penetrates the sand or Water at high enough velocity to deto 
nate the explosive. 
[0045] FIG. 12 demonstrates the high lethality obtained by 
the system of this invention based on computer modeling. A 
generic mine?eld Was generated and each mine Was placed 
three feet apart While each roW Was ?ve feet apart. A highly 
dense spray pattern of 30 gm rods With a length to diameter 
ratio of l 0 impacting the mine?eld nearly kills all of the mines 
in a 10 foot by 12 foot area. With a 1000 rods and a burst point 
at a higher altitude, there is a signi?cant increase in the 
number of mines that Were hit With multiple rod impacts. This 
calculation demonstrates that an extremely large area min 
e?eld can be made safe provided that the proper burse point 
for a given number of projectiles is selected. 
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[0046] The system of the subject invention also takes into 
account the effects of Water and sand on penetration. Mines 
that lie on shore can be covered With up to 6 inches of dry or 
Wet sand While mines in the surf Zone can be covered With 
sand and Water up to 2 feet. 

[0047] FIG. 13 shoWs the design trade-offs betWeen the 
optimum penetrator concept. If a sphere is used, then it Would 
require a larger mass compared to a slender long rod. A rod is 
a much more e?icient penetrator compared to a sphere. HoW 
ever, the longer the rod becomes the more precise is most 
impact With loW yaW angles. If the penetrator is not aligned 
then it Will not penetrate Well and fail to kill the buried mine. 
Since all Weapons are Weight restricted, the lightest Weight 
penetrator is the best for optimum lethality. 
[0048] Although speci?c features of the invention are 
shoWn in some draWings and not in others, this is for conve 
nience only as each feature may be combined With any or all 
of the other features in accordance With the invention. The 
Words “including”, “comprising”, “having”, and “With” as 
used herein are to be interpreted broadly and comprehen 
sively and are not limited to any physical interconnection. 
Moreover, any embodiments disclosed in the subject appli 
cation are not to be taken as the only possible embodiments. 
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For example, selected structures and techniques of co-pend 
ing patent applications Ser. Nos. 09/938,022; 10/162,498; 
10/301,302; 10/301,420; 10/384,804; 10/385,319; and 
10/370,892, herein incorporated by this reference, may also 
be used in the connection With the subject invention. Other 
embodiments Will occur to those skilled in the art and are 
Within the folloWing claims: 
What is claimed is: 
1. A method of destroying mines in a mine?eld buried 

under the surface, the method comprising: 
deploying a munition including a plurality of kinetic 

energy rods each having a stabiliZer into a position above 
the mine?eld; and 

deploying the rods above the mine?eld to fall toWards the 
mine?eld each aligned along a velocity vector to pen 
etrate the surface and destroy the mines. 

2. The method of claim 1 in Which deploying includes 
carrying a plurality of said mine?elds to a position above the 
mine?eld. 

3. The method of claim 2 in Which deploying includes 
detonating an explosive core in each munition surrounded by 
the rods. 


