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[57] ABSTRACT 
The present invention is directed to an apparatus in 
tended to allow detonation of munitions by the occur 
rence of a triggering event at a location remote from the 
actual munition. This apparatus contains a piezoelectric 
crystal which is deformed by the ?ring of a conven 
tional blasting cap upon the happening of a triggering 
event. Deformation of the piezoelectric crystal gener 
ates an electric impulse sufficient to initiate an electric 
blasting cap thereby detonating the munition. 

5 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 

[26 



US. Patent May 4, 1993 Sheet 1 of 2 H 0,001,178 

FIG. i 

q 
N N 
N 

& \ a ‘ 

s.\\\\\\\\i.l§ 
O 

12 



US. Patent May 4, 1993 Sheet 2 of 2 H 0,001,178 

mdE 

2.. :1. 22:22 

ME; 

03565“ | 55:8 1 

+ 2E8: E 95 :2 5E NQE 
22:23: fl E E: 



H1178 
1 

ELECTRIC COUPLING 

The invention described herein may be manufac 
tured, used and licensed by or for the Government for 
Governmental purposes without payment to me of any 
royalties thereon. 

FIELD OF THE INVENTION 

This invention relates to apparatus for the remote 
detonation of munitions. 

BACKGROUND OF THE INVENTION 

United States military munitions or demolition 
charges such as Claymore Mines are typically deto 
nated through primarily mechanical means. In such 
applications, Demolition Firing Devices, hereinafter 
DFD, such as the M1 pull-type, the M1 release-type 
and the MlAl pressure-type, to name a few, are at 
tached to a blasting cap which is in turn attached di 
rectly to the munition. When the DFD is tripped by a 
triggering event such as pulling on a trip wire or appli 
cation of pressure due to the weight of a man or vehicle, 
a ?ring pin strikes a percussion primer which thereby 
emits a small but intense flame. This ?ame in turn initi 
ates a blasting cap. Initiation or ?ring of the blasting cap 
causes the munition to detonate. The blasting cap used 
in these applications by the US. military is the M7 
nonelectric blasting cap. Although effective for tradi 
tional boobytraps, the mechanical links which must be 
maintained between the DFD, the M7 blasting cap and 
the munition itself, reduces the flexibility of application 
of munitions so detonated. In particular, it is advanta 
geous in some situations, to locate the munition(s) to be 
detonated in a position remote from the triggering 
event. 
To this end, electric blasting caps such as the M6 

have been developed. Such electric blasting caps are 
initiated or ?red by an electric impulse of at least 1.5 
amperes in contrast to the mechanical initiation of the 
M7 blasting cap described above. In practice, the elec 
tric impulse necessary to ?re the M6 electric blasting 
cap has, however, been generated by means requiring 
direct human intervention and may require human mon 
itoring of a triggering event. Typically, the M6 electric 
blasting cap is initiated by the use of a “blasting ma 
chine”. These devices are electric generators operated 
by hand by twisting of a handle or by pushing on a 
plunger. Such methods of initiating an M6 electric blast 
ing cap are incompatible with traditional boobytraps in 
which munitions are caused to detonate without direct 
human intervention and monitoring. 

OBJECTS OF THE INVENTION 

It is, therefore, an object of this invention to provide 
an apparatus which allows placement of a munition 
remote from a triggering event but which will cause the 
munition to detonate without direct human intervention 
and monitoring. 

In particular, it is the‘ object of this invention to pro 
vide an apparatus to couple a DFD through an M7 or 
similar blasting cap to means for producing an electrical 
impulse suf?cient to remotely initiate an M6 electric 
blasting cap thereby causing detonation of munitions. 

SUMMARY OF THE INVENTION 

The present invention is an electric coupling com 
prised of a housing which places an M7 nonelectric 
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2 
blasting cap in close proximity to means for generating 
electric energy such as a piezoelectric crystal. Upon the 
happening of a triggering event, the DFD mechanically 
initiates the M7 blasting cap thereby causing a deforma 
tion of the piezoelectric crystal. The deformation of the 
piezoelectric crystal generates an electric impulse suffi 
cient to initiate the remotely located and electrically 
connected M6 electric blasting cap thereby detonating 
the munition. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cutaway view of my electric coupling 
electrically connected to an electric blasting cap. 
FIG. 2 is a block diagram of the current state of the 

art interconnection of elements for the mechanical deto 
nation of munitions. 
FIG. 3 is a block diagram of the interconnection of 

elements for the electrical detonation of munitions using 
my invention. 

.DETAILED DESCRIPTION OF THE 
INVENTION 

The electric coupling which is the subject matter of 
the present invention is substantially as shown in FIG. 
1. The preferred embodiment of the invention is com 
prised of a housing 12, a well 14 disposed therein, a 
piezoelectric crystal 16 encased within the housing 12 
and in close proximity to the well 14, and two terminal 
posts 18 and 20 attached to the outside of the housing 12 
and electrically connected to the piezoelectric crystal. 
The housing 12 is a molded plastic component. Al 

though it could be made from a metal, the use of the 
molded plastic reduces manufacturing time and ex 
pense, does not require use of electrical insulators on the 
terminal posts, and produces a lighter weight device. 
The housing is preferably cylindrical in shape. This 
shape is easier to carry and to handle than a rectangular 
block shape. The piezoelectric crystal 16, the two termi 
nal posts 18 and 20 and the electrical connectors be 
tween the crystal and the terminal posts are encased 
within and onto the housing during the molding 
thereof. A thin ?lm of plastic separates the piezoelectric 
crystal from the well 14 thereby preventing dirt and 
moisture from fouling the operation of the piezoelectric 
crystal. Additionally, when a cylindrical shaped hous 
ing is used, the piezoelectric crystal 16 is most easily 
positioned, from a manufacturing standpoint, below the 
bottom of the well 14 as shown in FIG. 1. The piezo~ 
electric crystal could, however, be placed substantially 
in any position in close proximity to the well. 
The piezoelectric crystal shall be one which, upon 

deformation, generates a minimum of 1.5 amperes, an 
electric pulse sufficient to initiate an M6 or similar elec 
tric blasting cap. 

In use, a blasting cap, like the M7 nonelectric blasting 
cap would be attached to a standard DFD at the cou 
pling base of the DFD and then inserted into the well 14 
of the housing 12 and secured therein as by threading 
the DFD into the base coupling thread 22 of the hous 
ing 12. Electrical cable 26 with at least two conductors 
24 and 25 or two individual wires connected to the M6 
or similar electric blasting cap, is connected to the ter 
minal posts 18 and 20, one wire or conductor to each of 
said posts 18 and 20. 
The housing 12 is then concealed or otherwise set out 

in accordance with the desired triggering method. 
Then, upon the happening of the triggering event, e.g. 
pulling on a trip wire or the passing of a person or 
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vehicle, the DFD mechanically initiates the M7 blasting 
cap. When the M7 blasting cap detonates, the piezoelec 
tric crystal is deformed thereby generating an electrical 
impulse sufficient to initiate the M6 electric blasting cap 
and subsequently causing the detonation of the muni 
tion. 
Those skilled in the art will realize that the invention 

described above, may be used in a variety of applica 
tions other than those described above. It is also under 
stood that the embodiments described above are merely 
examples of the present invention. Additional embodi 
ments may be designed by those skilled in the art with 
out departing from the spirit or scope of the invention 
What I claim is: 
1. An electric coupling, comprising: 
a housing; 
electrical energy generation means encased within 

said housing; 
an open-ended cylindrical well within said housing 

for accepting means for initiating said electrical 
energy generation means; and 
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?rst and second terminal posts attached to the outside 
of said housing and electrically connected to said 
electrical energy generation means. 

2. The electric coupling of claim 1 wherein: 
said electrical energy generation means comprises a 

piezoelectric crystal. 
3. The electric coupling of claim 1 wherein: 
said means for initiating is a non-electric blasting cap. 
4. The electric coupling of claim 1 wherein: 
said electrical energy generation means comprises a 

piezoelectric crystal; 
said means for initiating is a non-electric blasting cap; 

and 
said non-electric blasting cap is in close proximity to 

said piezoelectric crystal whereby initiation of said 
non-electric blasting cap deforms said piezoelectric 
crystal thereby generating an electric impulse. 

5. The electric coupling of claim 1 wherein: 
said housing is molded from plastic and is cylindrical 

in shape. 
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