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1. 

2,872,864 
CENTER-GUIDE FOR FIN-STABILIZED 

FIXED ROUND AMMUNTION 

Gladeon M. Barnes, Philadelphia, and Nelson R. Droul 
ard, Ambler, Pa., assignors to the United States of 
America as represented by the Secretary of the Army 

Application January 8, 1952, Serial No. 265,436 
10 Claims, (CI. 102-38) 

(Granted under Title 35, U.S. Code (1952), sec. 266) 

The present invention relates to fixed round ammuni 
tion of the type, for example, which is used in breech 
loaded artillery weapons. 
Ammunition of this type is usually spin-stabilized and 

though originally intended for antiaircraft defense, has 
since been adapted for use against ground and water 
borne targets: by virtue of the incorporation of armor 
piercing and high-explosive substances. 

For certain specific purposes, experience has indi 
cated that greater. blast propagation and more effective 
destruction of the selected target is obtained for fin 
stabilized rather than spin-stabilized rounds. Conse 
quently, when fins are used the expedient of providing 
guide rails in the cartridge case has been resorted to, in 
order (1) to prevent the tail fins from bearing against 
the side walls of the tapered cartridge case, (2) to guide 
the projectile as it leaves the case, and (3) to obtain less 
departure of the projectile from true trajectory thereby 
insuring less dispersion in firing. - - 
The use of guide-rails to achieve the required result 

has not been very effective since fine machining and 
tolerances for the rails and fins are necessary. Also, 
assembly of the case, rails and projectile, being com: 
plicated and time consuming, does not lend itself readily 
to mass production techniques and methods. 

It is accordingly an object of this invention to provide 
a substitute for the guide rails which will not require the 
precise machining and tolerances needed in the guide 
rails, and which will make assembly of the entire round 
less laborious and less time consuming thereby facilitat 
ing the use of mass production methods and techniques. 

It is also a further object to provide a center-guide 
for the projectile, which fits into a bore in a specially 
constructed tail for a projectile and which offers guid 
ance to the projectile and will remain with the cartridge 
case when the projectile is fired. . . . 
With these and other objects in view which will be 

come apparent as the following specification develops, 
reference is made to the accompanying drawing which 
forms a part of the specification and wherein like nu 
merals for similar or corresponding parts in the several 
views will be used. . . . . . . 

Figure 1 is a plan view, partly in section of the com 
plete assembled projectile. . . . . . 

Figure 2 is alongitudinal section of the rear end of 
the projectile showing the cartridge case, tail and tail 
guide stud assembly. . . . . - . 

Figure 3. is a fragmentary section showing the car 
tridge case and parts remaining after the projectile is 
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Figure 4 is a transverse section taken on line 4-4 
of Figure.2. - 

Figure 5 is a sec ion taken on line 5-5 of Figure 2. 
Referring more particularly to Figures 1 and 2 ref 

erence character 1 designates the nose or forward ogive 
of the projectile which may include a fuse (not shown), 
which mergesinto a centralbourrelet portion 2 to. con 
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tact the smooth bore of a weapon. Bourrelet portion 2 
in turn merges with the rear ogive 3 to which is joined 
in any convenient manner a boom 4, having an axial 
bore 5 and a plurality of transverse drilled holes 6 com 
municating therewith and with the space formed by the 
cartridge case. The rearmost portion of bore 5 is in 
ternally threaded as at 7 to screw threadedly receive 
mating threads on the tail portion 8, which also acts as a 
hub for the fin assembly 9. The entire projectile, in 

0 cluding the tail fin assembly is received in a forwardly 
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tapering cartridge case 10 which contains the usual pro 
pellent charge 10b. A plastic or rubber composition 
sealing member 10a sealingly engages the forward end 
of the inner wall of cartridge case 10, and the rear ogive 
of the projectile. The projectile may also be provided 
with a high-explosive or with an amor-piercing substance, 
as is well known. 
The center-guide assembly, as more clearly seen in 

Figures 2, 3 and 5, is also received in the cartridge case 
1G and comprises a cast filler plug 11 having a reduced 
rearwardly extending central cylindrical portion 12 and a 
frusto-conical forwardly extending body portion 13. The 
base of the main body portion is provided with a pe 
ripheral lip or protuberance 14, which in assembly is 
pressed into a circumferential groove 13b in an inwardly 
struck flange 13a formed integral with the wall of the 
cartridge case adjacent the bottom of the case, to hold 
the center-guide assembly fast in the container when the 
projectile is fired. An O-ring 13c, surrounding lip 14, 
is received in groove 13b to provide a gas-tight seal in 
the well known manner. Apertures a are also formed 
in the main body portion of the cast filler plug 11 so that 
the propellent charge may be introduced into the case 
after the projectile is assembled, the rearwardly extended 
portion 12 being received in a central aperture 15a 
formed in a flat disc like closure plug 5 screw-threadedly 
engaging the cartridge case wall to close off the space 
formed between the case wall and the filler plug exten 
sion 12 and also sealing off apertures 1a to prevent the 
propellent charge from spilling out. h- 
Main filler plug is provided with an axial bore 16 

which is rearwardly stepped as at 17 to form a second 
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axial bore 18 of smaller diameter than bore 16, and 
which in turn is stepped again to form a rearmost axial 
bore 19 of substantially the same diameter as bore 16. 
Bore 16 of filler plug 11 is provided with threads to 
screw-threadedly receive an elongated tubular tail guide 
stud or center-guide 20, the rear end of which abuts step 
or shoulder 17, the forward end extending forwardly 
for a considerable length into the cartridge case along its 
longitudinal axis. The tail guide stud is provided with an 
axial bore or flash passage 21 which extends for sub 
stantially its entire length, but ending rearwardly for 
a short distance in a larger axial bore 22 of substantially 
the same diameter as bore 18 in the filler plug to aline 
therewith. A primer 23, as is well known, is fitted into 
bores 18, 19 and 22. 

- The center-guide stud is formed with an enlarged ex 
ternally threaded rear portion 24 of comparatively short 
length axially and a longer forward reduced portion 25 
forming therebetween a step or shoulder 26. Tail 8 of 
the projectile is provided with a first forward axial bore 
or flash passage 27 extending between flash passage 21 
of the center-guide stud and axial bore 5 in the pro 
jectile boom, a second axial bore 27a of diameter ap 
proximately the same or slightly larger than the outside 
diameter of the center-guide stud to provide a reasonably 
loose fit thereover when the projectile is assembled, and 
a third rearmost largest axial bore 28 which is threaded 
to screw-threadedly engage the threaded portion 24 of 
the center-guide stud. A rear portion 29 of the wall of 
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the projectile tail, extending forwardly for a short dis 
tance from the forward face of frusto-conical filler plug 
11, is reduced in diameter to provide a much weakened 
section at that location which will snap when the pro 
jectile is fired to release the projectile. Holes 30 may 
also be drilled in weak portion 29 to provide further 
weakening. 

In firing the projectile, primer 23 is detonated and the 
flash therefrom travels forwardly through flash passages 
21, 27 into bore 5 of the boom section and out of holes 
6 to ignite the propelling charge. The forward force of 
propulsion is sufficient to cause tail 5 to snap in the 
vicinity of holes 30 in weakened portion 29, whereupon 
the projectile is caused to travel up the bore of the 
weapon and out of the cartridge case. It is to be noted 
that tail guide stud 20 is of sufficient length to maintain 
the fin assembly centered in the cartridge case, and to act 
as a positive guide for a distance which ends just slightly 
to the rear of the portion where the forward taper of the 
cartridge case commences. Experience has shown that 
the projectile has sufficient impetus and has been provided 
with enough center guidance so that the tail fins will not 
bear against the tapered end of the cartridge case. The 
arrangement of filler plug, closing plug, cartridge case 
and lip 14 cooperating with flange 13a are sufficient to 
retain the center guide assembly in place as the projectile 
moves forwardly. 
Numerous other modifications and alterations of the 

structure which has been disclosed herein for purposes of 
illustration will be apparent to one skilled in the art and 
it is obvious that the same may be made without depart 
ing from the spirit and scope of the invention as de 
fined in the following claims. 
We claim: 
1. A center-guide for fixed ammunition comprising, a 

cartridge case, a fin stabilized projectile received in said 
cartridge case including a fin assembly comprising a tail 
forming a hub for said fin assembly and secured to the 
rear end of said projectile on one end and to the bottom 
of said cartridge case on its other end, said tail having an 
axial bore, a forwardly directed center-guide stud se 
cured to the bottom of said cartridge case and slidably 
received in said axial bore, said tail having a weakened 
wall portion fracturable when said projectile is fired. 

2. The combination in claim 1 including a propellent 
charge in said cartridge case surrounding said tail fin 
assembly, a primer located in the bottom of said car 
tridge case isolated from said propellent charge, said 
center-guide stud having an axial flash passage communi 
cating with said primer at its rear end and with said 
propellent charge at its forward end. 

3. In a fixed round, a device for guiding the forward 
travel of a fin stabilized projectile as it leaves a cartridge 
case comprising, a forwardly directed elongated guide 
stud secured to the bottom of said cartridge case and hav 
ing external screw-threads adjacent said bottom, a pro 
jectile received in said cartridge case including a fin as 
Sembly secured to the tail of said projectile, said tail 
being provided with an axial bore having internal screw 
threads to engage the threads on said guide stud, said tail 
also having a weakened wall section substantially co 
extensive with said internal screw-threads whereby said 
section fractures when said projectile is fired. 

4. The combination in claim 3 including a propellent 
charge in said cartridge case disposed about said fin 
assembly, said guide stud having a rearwardly disposed 
axial bore and a forward axial elongated flash passage, a 
primer received in said axial bore, said flash passage com 
municating with said axial bore at its rear end and said 
propellent charge at its forward end. 

5. In a fixed round, a device for guiding the forward 
travel of a fin stabilized projectile as it leaves a car 
tridge case when fired comprising, a forwardly directed 
elongated center-guide stud secured to the bottom of 
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4 
said cartridge case and having external screw threads 
adjacent said bottom, a projectile received in said car 
tridge case including a front ogive and rear ogive and 
a central bourrelet, a boom section having an axial bore 
and a plurality of transverse holes, merging with said 
rear ogive, a tail fixedly engaging said boom, a fin as 
sembly secured to the tail of said projectile, said tail 
being provided with a forwardly disposed axial flash 
passage communicating with the bore in said boom at its 
forward end and enlarging into a rearward elongated 
axial bore having internal screw threads at its rearmost 
end to engage the external threads on said guide Stud, 
said center-guide stud having an elongated flash passage 
alined with the flash passage in said tail and enlarging 
into a rearwardly disposed axial bore, a primer received 
in the bore in said center-guide stud, a propellent charge 
in said cartridge case disposed about said tail fin as 
sembly and said boom, said tail section also having 
a weakened wall substantially coextensive with said in 
ternal screw threads whereby said section fractures when 
said projectile is fired. 

6. In a fixed round a device for guiding the forward 
travel of a fin stabilized projectile as it leaves a cartridge 
case comprising, a cartridge case, a fusiform projectile 
received in said cartridge case and having a fin assembly 
including a tail forming a hub for said fin assembly se 
cured to the rear end of said projectile on one end and 
to said cartridge case on its rear end, said tail having an 
elongated axial bore, means secured to the bottom 
of said cartridge case and slidably engaging the periph 
eral wall of the bore in said tail to guide said pro 
jectile when said round is fired, said tail having a weak 
ened wall adjacent the bottom of said cartridge case frac 
turable when said projectile is fired to release the same. 

7. The combination in claim 6 including a propellent 
charge in said case disposed about the rear end of said 
projectile, a primer in the bottom of said case isolated 
from said propellent charge, and means forming a flash 
passage in said projectile guiding means communicating 
at one end with said primer and at the other end with 
said propellent charge. 

8. A fixed round comprising, a casing having a base, 
a tubular stud fixed centrally of said base and extending 
forwardly and centrally along said casing, a fin-stabilized 
projectile including a tubular tail portion slidably fitting 
said tubular stud, and a rigid connection between said 
stud and tail portion adjacent said base, said tail portion 
having a frangible section immediately forward of said 
connection. 

9. A fixed round including a cartridge case having a 
base, a fin-stabilized projectile received in said cartridge 
case, and means for guiding said projectile centrally 
within said case prior to expulsion of said projectile from 
said case and comprising, an elongated tubular stud fixed 
centrally of said base and extending forwardly substan 
tially to the forward end of said fins and centrally of said 
case, said projectile having a tubular tail portion pro 
viding a sliding fit with said stud, and a rigid connection 
between said stud and said tail portion adjacent said base, 
said tail portion having a frangible section immediately 
forward of said connection. 

10. The combination in claim 9 including a propellent 
charge in said cartridge case, a primer received in said 
cartridge case and isolated from said propellent charge, 
said tail portion having means including an axial flash pas 
sage communicating with said primer at its rear end and 
with said propellent charge at its forward end. 
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