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The present invention relates to explosive type motors 
and, more speci?cally, to an explosive type motor having 
a piston member positive locking feature. 

There are many applications in which high-speed opera 
tion of selected devices is required. One method of pro 
ducing high-speed mechanical acting force is an explosive 
motor. Devices of this type are very similar to ordinary 
cartridges, in that a piston member which is axially mov 
able within the bore of a cylinder member is rapidly actu 
ated by the ?ring of an explosive charge. One disadvan 
tage which has been found with motors of this type is that 
the piston tends to rebound into its original position after 
the charge has been ?red. In some applications, this fea 
ture is highly undesirable. 

Therefore, it is the object of this invention to provide 
an improved explosive motor having a piston member 
positive locking feature wherein the piston member is 
positively locked in its ?red position, thereby eliminating 
the problem of mechanical rebound. 

In accordance with this invention, an explosive motor 
piston locking arrangement is provided wherein a deform 
able material cylindrical member is distorted into triangu 
lar cross-section grooves contained about the circumfer 
ence of both the piston surface and the interior wall sur 
face of the bore of the barrel member, thereby penna 
nently, securely, and positively locking the piston member 
in its ?red position. 
For a better understanding of the present invention, 

together with additional objects, advantages, and features 
thereof, reference is made to the following description and 
accompanying drawings, in which: . 
FIGURE 1 is a cross-sectional View of an explosive 

type motor incorporating the features of this invention, 
showing the piston member in the un?red position, and 
FIGURE 2 is a cross-sectional view of an explosive 

type motor incorporating the features of this invention, 
showing the piston member in the ?red position. 

Referring to FIGURE 1, an axially-movable piston 
member 10 is located within the bore 11 of a barrel mem 
ber 12. The end 13 of the bore of the barrel member 12 
is open to the atmosphere, while the opposite end is 
securely closed with a top member 14 including a percus 
sion cap 15. This percussion cap may be any one of the 
several well known in the art and may be mechanically 
or electrically actuated. The volume 20 between the cap 
15 and the top of the piston 10 is ?lled with an explosive 
charge material which may be ignited by the operation of 
the percussion cap 15. 
As the charge in the volume 20 explodes, the piston 10 

is violently driven in an axial direction within the bore 11 
of the barrel 12, in a direction away from the percussion 
cap 15, much as a projectile is propelled from a ?xed 
ammunition shell. To provide a gas seal between the 
bore of the barrel 12 and the circumferential surface of 
the piston 10, a conventional O ring seal 21 may be 
employed. 
As the piston 10 is axially moved by the exploding 

charge contained in the volume 20, the shoulder 30 is 
forced against the ledge 31 extending circumferentially 
about the wall of the bore 11 in the barrel 12. In prior 
art devices, the resiliency of the metal used for the motor 
was sufficient to overcome the frictional forces of the O 
ring 21 and the surface of the piston 10 against the wall 
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surface of the bore 11 and caused the piston. 10 to rebound 
axially in the opposite direction toward the percussion 
cap 15. In many applications, this feature is undesirable. 

In accordance with the novel features of this invention, 
the piston member positive locking feature comprises a 
?rst groove 32, which is of a triangular cross-section and 
extends circumferentially around the surface of the piston 
10, a second groove 33, which is of triangular cross-sec 
t1on and extends circumferentially around the wall surface 
of the bore 11, and a cylinder member of deformable 
material 35 disposed about the piston 10. 

It may be noted that one leg of each of the triangular 
grooves 32 and 33 is positioned substantially normal to 
the longitudinal axis of the bore 11 of the barrel 12, and 
the apices of the triangles are situated in a direction op 
posite each other. This is the preferred con?guration; 
however, other similar con?gurations may be used without 
departing from the spirit of this invention. 

Disposed around the piston 10 is a cylindrical locking 
member 35, of a deformable material, having two open 
ends. This cylindrical locking member may be of a lead 
or a similar deformable material and is located in such a 
manner as to be substantially between the groove 32 in the 
piston 10 and the groove 33 in the barrel 12 when the 
piston 10 is in its un?red position. 
As the piston 10 is driven axially under the in?uence 

of the exploding charge contained in the volume 20, the 
shoulder 36, extending about the circumference of the pis 
ton 10, engages the deformable material cylindrical mem 
ber 35 and distorts the material of this member into the 
groove 32 in the piston 10 and into the groove 33 of the 
barrel 12, as indicated in FIGURE 2. 

This distortion of the deformable material cylinder 35 
into the grooves 32 and 33 positively locks the piston 10 
in its ?red position and prevents the undesirable rebound 
which is present in prior art devices of this type. 
While a preferred embodiment of the present invention 

has been shown and described, it will be obvious to those 
skilled in the art that various modi?cations and sub 
stitutions may be made without departing from the spirit 
of the invention, which is to be limited only within the 
scope of the appended claims. 
What is claimed is: 
1. In an explosive motor of the type having a piston 

member which is axially movable, under the in?uence of 
an ignited explosive charge, within the bore of a cylinder 
member, the piston positive locking feature comprising a 
?rst groove extending circumferentially around the sur 
face of said piston member, a second groove extending 
circumferentially around the wall surface of said bore of 
said cylinder member and axially displaced from said ?rst 
groove when said piston is in the un?red position, a 
cylindrical locking member of deformable material having 
two open ends disposed around said piston member and 
between said ?rst and second grooves when said piston 
member is in the un?red position, and a shoulder extend 
ing around the circumference of said piston member ar 
ranged to engage and deform said cylindrical locking 
member into said grooves when said piston member is 
axially moved by an ignited explosive charge. 

2. In an explosive motor of the type having a piston 
member which is axially movable, under the in?uence of 
an ignited explosive charge, within the bore of a cylinder 
member, the piston positive locking feature comprising a 
?rst triangular cross-section groove extending circumfer 
entially around the surface of said piston member, a second 
triangular cross-section groove extending circumferentially 
around the wall surface of said bore of said cylinder mem 
ber and axially displaced from said ?rst groove when said 
piston is in the un?red position, a cylindrical locking 
member of deformable material having two open ends dis 
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posed around said piston member and between said ?rst 
and second grooves when said pitson member is in the 
un?red position, and a shoulder extending around the 
circumference of said piston member arranged to engage 
and deform said cylindrical locking member into said 
grooves when said piston member is axially moved by an 
ignited explosive charge. 

3. In an explosive motor of the type having a piston 
member which is axially movable, under the in?uence of 
an ignited explosive charge, within the bore of a cylinder 
member, the piston positive locking feature comprising a 
?rst triangular cross-section groove having one leg thereof 
positioned substantially normal to the longitudinal axis 
of said bore of said cylinder member extending circum 
ferentially around the surface of said piston member, a 
second triangular cross-section groove having one leg 
thereof poistioned substantially normal to the longitudinal 
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axis of said bore of said cylinder member extending cir 
cumferentially around the wall surface of said bore of 
said cylinder member and axially displaced from said ?rst 
groove when said piston is in the un?red position, a cylin 
drical locking member of deformable material having two 
open ends disposed around said piston member and be 
tween said ?rst and second grooves when said piston 
member is in the un?red position, and a shoulder ex 
tending around the circumference of said piston member 
arranged to engage and deform said cylindrical locking 
member into said grooves when said piston member is 
axially moved by an ignited explosive charge. 
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