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The present invention relates to improvements in mili 
tary projectiles, and more particularly concerns a projec 
tile of the self-propulsion or propulsion assist type. 
An important object of the present invention is to pro 

vide a military projectile having novel means for pro 
pelling or assisting in the propelling of the same. 
Another object of the invention is to provide a rocket 

type military projectile having novel propulsion nozzle 
Structure. 
A further object of the invention is to provide improved 

propulsion nozzle structures for military projectiles. 
Still another object of the invention is to provide im 

proved nozzle cap structure for self-propelled projectiles. 
Yet another object of the invention is to provide an improved self-propelled projectile. 
Other objects, features and advantages of the present 

invention will be readily apparent from the following de 
tailed description of certain preferred embodiments there 
of taken in conjunction with the accompanying drawing, 
in which: - 

Figure 1 is a longitudinal sectional view through a self 
propelled projectile body.. embodying features of the pres 
ent invention, and taken substantially along the line I-I 
of Figure 2. 

Figure 2 is an end elevational view of the base or nozzle 
cap of the projectile of Figure 1. 

Figure 3 is an enlarged fragmentary sectional detail 
view taken substantially on the line III-III of Figure 2. 

Figure 4 is a fragmentary sectional detail view similar 
to Figure 3, showing a modification. 

Figure 5 is a fragmentary sectional view similar to 
Figure 3, but showing a further modification. 
Figure 6 is a fragmentary sectional view similar to 

Figure 3, and showing still another modification. 
In an exemplary projectile structure as shown in Figure 

1, a cylindrical, inverted cannister-like elongated motor 
shell 10 is provided having a convexly bulged bulkhead 
11 provided with an annular, preferably cylindrical inset 
neck 12 connected integrally in one piece with the elon 
gated body of the motor casing 10. 

Supported by the motor casing 10 is a generally tapered 
shell 13 within which an explosive charge is adapted to 
be housed. By preference, the tip portion of the shell 13 
is provided with a fuse-receiving opening defined by an 
interned annular flange 14. At its base end, the shell 13 
is provided with an annular attachment flange 15 snugly 
engaging the inset neck 12 about the base of the bulkhead 
11, the latter thus projecting up into the lower portion of 
the shell 13. 
In order to increase the area of contact of the base 

portion of the shell 13 with the bulkhead 11 and also 
to provide a rifling ring seat, the shell 13 is formed con 
tiguous the attachment flange 15 with an indented annular 
rib 17 providing a radially outwardly opening annular 
channel 18. The axially outer side of the rib 17, that is 
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the side which is nearest the flange 15, is shaped comple 
mentary to the adjacent margin of the bulkhead 11 so 
as to bear thereagainst. This affords a thrust shouldering 
inter-engagement between the bulkhead and the base por 
tion of the shell so that not only is concentric assembly 
of the shell upon the motor casing facilitated but forward 
thrust of the motor casing 10 under propulsion is uniform 
ly transmitted to the shell and thus any tendency toward 
eccentric displacement of the shell relative to the casing 
under thrust forces is avoided. 

Within the groove, is accommodated a rifling ring 
19 which may be of copper or other suitable material and 
has the outer diameter thereof slightly greater than the 
outer diameter of the shell and motor casing. It will be 
observed that the channel 18 is of generally V-shaped 
cross section and that the inner peripheral shape of the 
rifling ring 19 is complementary and thus also of gener 
ally V-shaped cross section. 
Attached to the base end of the motor casing 10 and 

providing the lower wall thereof is a nozzle cap 20. This 
cap may be a coined or otherwise constructed member 
of generally cup shape having an internally threaded an 
nular upstanding wall 21 within which is threadedly se 
cured a reduced diameter externally threaded lower end 
attachment flange 22 of the motor casing. At juncture 
of the attachment flange 22 with the body of the casing 
10 is provided a generally downwardly directed juncture 
shoulder 23 which opposes the adjacent edge of the cap 
flange 21 and thereby affords an efficient thrust abutment 
substantially in line with the side wall or body of the 
motor casing 10. This relationship is especially valuable 
where the projectile is to be initially propelled by an ex 
plosive charge behind the cap 20. 
By preference, the perimeter of the base cap flange 21 

is of larger diameter than the outside diameter of the 
motor casing 10. Such perimeter may be copper clad, 
or soft annealed where the member 20 is of a suitable 
material such as a copper alloy, and of about the same 
diameter as the rifling ring 19. Thereby the flange 21 is 
adapted to cooperate with the ring 19 in maintaining 
the projectile centered in a shell casing and also in pass 
ing through a rifled or unrified launching tube or gun 
barrel, especially since the flange and ring are spaced 
substantially longitudinally of the projectile. 
For the propulsion of the projectile in flight, a pro 

pellent charge within the motor casing 10 is ignited with 
exhaust gases issuing through appropriately disposed ex 
haust orifices 24. Herein, two of the orifices are shown 
equi-distantly, symmetrically disposed adjacent the mar 
gin of the cap 20, but it will be understood that a greater 
plurality of such orifices may be provided, depending 
upon the size and other factors relating to the particular 
projectile involved. Ignition of the propelling charge 
may, of course, occur through the exhaust orifices 24 as 
a result of ignition of an expulsion or initial propelling 
charge behind the cap 20. 
In order to compel continued spinning of the projectile 

about its axis in flight, the orifices 24 are provided with 
respective nozzles 25 which are angled in the same cir 
cumferential direction symmetrically. Each of the noz 
zles (Figures 2 and 3) is preferably formed as a separate 
element of generally tubular elongated construction pro 
vided with an axial bore having a restricted venturi throat 
27 therein. - 

For attachment of the nozzles 25 to the cap 20, each 
of the nozzles is provided with a preferably generally 
frusto-conically shaped, upwardly flaring funnel-like head 
28, fitted snugly within a complementary generally 
frusto-conical downwardly tapered upwardly flaring re 

  



3 
cess 29 within a downwardly projecting boss 30, through 
which the respective orifice 24 opens. The bosses 30 
may be coined in the base or cap member 20. 

In order to attain the proper angular relationship 
of the nozzle 25 to the nozzle cap 20, the axis of the 
frustrum 29 within the boss 30 is properly angled or 
canted. Thereby, upon assembling the nozzle 25 with 
its orificed boss 30, the proper angular relation of the 
nozzle is automatically attained coaxially with the orifice 
and recess frustum axes. 
For strength and in order to afford an efficient funnel 

surface directed to the venturi throat 27, the funnel 
head 28 of the nozzle mimeber is preferably enlarged to 
ward the side which is tilted down relative to the cap 
20 so that the top edge of the head will be comple 
mentary, level with the floor as defined by the upper face 
of the cap 20, substantially as shown in Figure 3. This 
provides a more or less elongated ramp at the down 
tilted side of the head 28 leading smoothly to the venturi 
27 from the floor of the nozzle cap. - 

While the nozzle head 28 retains the nozzle in down 
wardly projected angular relation to the nozzle cap 20, 
integral shoulder means 31, which may comprise a con 
tinuous annular flange, or a series of pressed up lugs 
on the downwardly projecting nozzle shank, engage a 
generally downwardly directed shoulder 32 at the lower 
end of the orifice boss 30. Thereby the nozzle 25 is 
retained against upward displacement relative to the 
nozzle cap. 

It will be observed that the throat adjacent to the upper 
end of the nozzle bore defined by the venturi restriction 
27 is located adjacent to the lower end of the orifice 
24 and that the restricted venturi throat provides a sub 
stantially thicker nozzle wall section in a plane across 
the throat, thereby affording maximum strength where 
the nozzle joins the lower end of the boss 30. The major 
lower length of the nozzle projects below the boss 30 
and has the portion of the bore in Such lower length 
flaring downwardly toward an exit of Substantially larger 
diameter than the venturi throat 27. At its upper end por 
tion the nozzle bore flares from the venturi throat 27 sub 
stantially complementary to the frustum flare of the 
depression 29 toward an upper end mouth opening for 
the bore in said upper shorter portion of the nozzle. 

In the modification shown in Figure 4, the nozzle 
cap 20 is the same as already described, having the same 
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orifice boss 30, frusto-conical recess 29 and downwardly 
directed shoulder 32. A nozzle member 35 of substantial 
ly the same construction as the nozzle 25, having a venturi 
throat 37 and a generally frusto-conical head 38 is pro 
vided. At the base of the head 38 is provided a recessed 
shoulder 39 which engages against the shoulder 32 for 
retaining the nozzle member 35 in place against upward 
displacement. 

In assembling the nozzle member 35 with the cap 20, 
the head 38 is initially cylindrical as shown in dash out 
line so that the nozzle member can be inserted by an 
upward movement into position within the orific boss 30 
and with the shoulder 39 thrusting against the shoulder 
32 of the orifice boss. Then the nozzle head is expanded 
into the final assembled generally frusto-conical condi 
tion thereof as shown in full outline, locking the same 
against the frusto-conical surface provided by the recess 
29 in the orifice boss 30. The nozzle 35 is thereby re 
tained against downward displacement. 

Having reference to the modification of Figure 5, 
a nozzle cap 20' has an orifice boss 30' providing a 
generally frusto-conical orifice recess 29. 
member 40 having a venturi throat 41 is provided with 
a generally frusto-conical head 42 much the same as the 
nozzles 25 and 35 already described, fitting snugly within 
the recess 29'. Retention of the nozzle. 40 against up 
ward displacement is effected by means of a turned over 
locking flange 43 on the floor defined by the cap 20 
about the recess 29. Initially the locking flange 43 ex 
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tends upwardly as indicated in dash outline so that the 
nozzle 40 can be assembled by dropping it into posi 
tion. Thereafter, the flange 43 is peened or otherwise 
turned down to overlying interlocking relation to the 
upper edge of the nozzle head 42. It will be clear that 
the nozzle is effectively held against turning by this inter 
lock relationship. 

In Figure 6 is shown a modification wherein a nozzle 
45 is threadedly connected to a nozzle cap or plate 
20'. Similarly as in the previously described forms of 
the invention, the nozzle 20' is provided with a recess 
29' defining the orifice therein formed in an orifice 
boss 30'. In this form the boss 30' is provided with 
a base wall 47 tilted normal to the axis of the nozzle 
45 and having internal threads 48 within which are inter 
threadedly received external threads 49 on a reduced 
diameter head 50 on the nozzle 45. A shoulder 51 at the 
base of the head 56 engages against the underside or the 
shoulder of the walls 47 of the orifice boss. Thus, as 
Sembly of the nozzle 45 is effected by screwing the 
Same into position until the shoulder 5 bears tightly 
against the head boss. The nozzle 45 is, of course, pro 
vided with a venturi throat 52. 

All of the nozzle members described are, of course, 
preferably made from highly heat resistant material. 

It will be understood that modifications and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention. 

I claim as my invention: 
1. In a projectile, a motor casing having a top bulk 

head, a shell secured upon the bulkhead and the motor 
casing, said shell and bulkhead having interengaging 
thrust shoulders, the thrust shoulder of the shell com 
prising an indented annular rib shouldering against the 
margin of the bulkhead. 

2. In a projectile, a motor casing having a top bulk 
head, a shell secured upon the bulkhead and the motor 
casing, said shell and bulkhead having interengaging 
thrust shoulders, the thrust shoulder of the shell compris 
ing an indented annular rib shouldering against the mar 
gin of the bulkhead, said rib defining an annular out 
wardly opening groove having therein a rifling ring. 

3. In a projectile, a motor casing having a bulkhead 
closing one end, a shell having a base portion engaging 
about said bulkhead, said shell having an indented rib 
shouldering against the bulkhead and providing an out 
wardly opening annular groove of substantially V-shaped 
cross section, and a rifling ring seated in said groove and 
having a generally V-shaped inner cross section comple 
mentary to the groove and projecting radially beyond the 
perimeter of the shell. 

4. In a projectile, a motor casing having a top bulkhead, 
a shell secured upon the bulkhead and the motor casing, 
said shell and bulkhead having interengaging thrust shoul 
ders, the thrust shoulder of the shell comprising an in 
dented annular rib shouldering against the margin of the 
bulkhead, the shell having an annular flange projecting 
beyond the said annular rib and encompassing the ad 
jacent end of the motor casing for maintaining the cas 
ing and shell in coaxial assembly. 

5. In a self-propelled projectile. construction, a lower 
end motor casing wall for the projectile, said end wall 
having an upwardly flaring canted frusto-conical depres 
sion therein defined by a boss portion of the end wall 
bulging downwardly below the lower face of the end wall 
and with the depression surface converging downwardly 
toward a lower end orifice opening below - said lower 
face and coaxial with the canted axis of the depression 
frustum, and one-piece elongated nozzle formed as a 
separate element and having a portion extending into and 
secured fixedly in said orifice on a canted axis coaxial with 
said orifice and frustum, axes, said nozzle having an axial 
venturi bore with a restricted throat adjacent to the upper 
end of the bore but located adjacent to the lower end of 
the orifice, said throat providing a substantially thicker 
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nozzle wall section in a plane across said throat and 
thus affording maximum strength where the nozzle joins 
the lower end of said boss, the major lower length of the 
nozzle projecting below said boss and having the por 
tion of the bore in such lower length flaring downwardly 
toward an exit of substantially larger diameter than the 
throat, the upper end portion of said bore flaring from 
said throat substantially complementary to the frustum 
flare of said depression toward an upper end mouth 
opening for the bore in the upper shorter portion of the 
nozzle. 
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