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3,314,286 
PROJECTHLE RECUVERY APPARATUS 

Frederick R. l-lickerson, Newton, Andrew J. Marhefka, 
Port Morris, and Carl P. Iosso, Dover, N1, assignors 
to the United States of America as represented by the 
Secretary of the Army 

Filed July 8, 1965, Ser. No. 470,638 
2 Claims. ((31. 73-167) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment to us of any royalty thereon. 

This invention relates to means for recovering ?red 
projectiles and, more particularly ?red projectiles intended 
for subsequent engineering examination and evaluation. 
The primary object of the invention is to provide an 

inexpensive arrangement for intact recovery of ?red 
projectiles or missiles in their original or simulated form 
for maximum simulated test evaluation. 

In one aspect of the invention a gun tube having an 
open forward end has secured thereto a cable ring assem 
bly that includes an apertured forward ring and a rear 
ward projection having means for securing thereto projec 
tile drag apparatus, the ring aperture being substantially 
coaxial with the tube hollow interior, and shock absorb 
ing means interposed between the tube forward end and 
a rear face of the ring and having a portion extending 
inwardly of the tube internal surface. 
These and other objects, features and advantages will 

become apparent from the following description and 
accompanying drawings in which: 
FIG. 1 is a longitudinal section view of a preferred 

arrangement embodying the principles of the invention. 
FIG. 2 is a perspective view of certain parts as the 

projectile is ?red and exits from the gun tube muzzle. 
FIGS. 3, 4 and 5 are elevational views of sequential 

relative positions of the projectile and its additional drag 
means. 

In FIG. 1 the gun tube or muzzle forward end 11 
having an internal surface of predetermined dimensions 
and appropriate land and groove construction 12 to im 
part a desired exit performance of a ?red projectile 13 
or other propellant actuated device having a predeter 
mined groove-mating rotating band 14 which de?nes out 
wardly directed ?ange means on the rear portion of the 
projectile. Suitably connected to the external surface of 
the tube open forward end 11 is a cable ring assembly 
shown generally at 15 and including a forward apertured 
ring 16 and an integral rearward extension 17 terminat 
ing in a ring-like or eyelet member 18 that supports a 
swivel connection 19 for the purpose of securing a cable 
20 of additional projectile drag apparatus. The ring 
aperture 21 is substantially aligned or coaxial with the 
hollow interior 22 of the gun tube forward end. A suit 
able shock absorbing material 24 preferably in the form 
of a predetermined dimensioned annulus is positioned 
adjacent the inwardly extending rear face 25 of ring 16. 
An appropriate force receiving annular member 26 is dis 
posed intermediate the rearmost portion of shock absorb 
ing material 24 and the forward face 27 of tube 11, ring 
member 26 having an apertured portion 28 extending 
sufficiently inwardly of the tube forward end to receive 
the main portion of the projectile body 13 and yet be 
engaged by the projectile rotating band 14 as the latter 
is about to exit from the muzzle or gun tube (FIG. 1). 
An appropriate balloon 30 (FIGS. 3, 4, 5) and its long 

cable 20 which preferably is swivel-connected to the 
cable ring assembly and thus to the propellant actuated 
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device 13 upon the latter being ?red from the tube 11 
by a selected weapon system. As the rotating band 14 
of the projectile clears the muzzle it impacts the ring 
assembly, the interference which is created allowing the 
projectile to pick-up the cable attached to the ring. The 
shock absorbing means limit the impact forces, and after 
the interlock is completed the cable ring assembly (FIG. 
2) will increase the drag of the projectile in the form 
of additional weight. 

In the later portion of the trajectory wherein the cable 
20 begins (FIG. 5) to assume an extended position, the 
balloon 30 will contribute additional drag to the projectile 
after gradual reduction of projectile velocity, the projec 
tile will seek a point directly below the balloon at which 
time the additional weight of the projectile to the balloon 
will enable the arrangement to descend for soft recovery 
thereof, thereby permitting subsequent engineering ex 
amination and evaluation of the intact-recovered pro 
jectile. 
Where use of other propulsion systems are contem 

plated such as where rockets are ?red from rail type 
launchers, the cable may be attached directly to the rear 
of the rocket system prior to ?ring. 

Various modi?cations, changes or alterations may be 
resorted to without departing from the scope of the 
invention as de?ned in the appended claims. 
We claim: 
1. The combination with a gun tube having an open 

forward end for release of a ?red projectile, of a cable 
ring assembly secured to said tube forward end, 

said assembly including a forward ring and a rear 
ward projection having means for securing thereto 
additional drag apparatus to retard the ?ight velocity 
of said projectile, 

said ring having an aperture substantially coaxial with 
the hollow interior of said tube forward end and 
de?ned by an inwardly directed ?ange, and 

shock absorbing means interposed between said tube 
forward end and said ring ?ange, said shock absorb 
ing means having a portion extending inwardly of 
the internal surface of said tube forward end for 
engagement by outwardly directed ?ange means on 
a rear portion of said projectile. 

2. The combination with a gun tube having an open 
forward end for release of a ?red projectile, of a cable 
ring assembly secured to said tube forward end, 

said assembly including a forward ring and a rearward 
projection having a swivel connection securing there 
to a balloon and a cable therefor to retard the ?ight 
velocity of said projectile, 

said ring having an aperture substantially coaxial with 
the hollow interior of said tube forward end and 
de?ned by an inwardly directed ?ange, and 

an annulus of shock absorbing material interposed 
between said tube forward end and said ring ?ange, 
said material having a portion extending inwardly of 
the internal surface of said tube forward end for 
engagement by outwardly directed ?ange means on 
a rear portion of said projectile. 
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