
Feb. 6, 1962 R. A. BRAID 3,019,733 
PROJECTILE CONSTRUCTION 

Filed May 21, 1957 

s22/23 

R s y 

A. 

Ssss 
as 
arrawalaces 

s 

INVENTOR. 

A2Za/ al Aezzo, 
BY 

1227/2, 

    

    

  

  

  

  

  

  



United States Patent 3,019,733 
Patented Feb. 6, 1962 

3,019,733 
PROSECTE CONSTRUCTEGN 

Ralph A. Braid, long Beach, Calif., assignor to Harvey 
Machine Co., Inc., Torrance, Calif., a corporation of 
California 

Filed May 21, 1957, Ser. No. 660,630 
7 Claims. (C. 102-91) 

This invention relates to a projectile construction and 
is particularly concerned with a "dummy" or practice 
projectile or shell to be fired from a gun, it being a gen 
eral object of this invention to reliably secure the nose 
of the projectile to the body thereof. 

Projectiles or shells are made in different manners and 
for various purposes. For example, explosive shells are 
employed and which involve a chambered body packed 
with an explosive charge, and a fused nose. A charged 
shell, however, is too dangerous to use during practice 
exercises, etc., and therefore, "dummy" or practice am 
munition is used. 
“Dummy” or practice ammunition is made so as to 

conform with the configuration and weight of charged 
ammunition, although the actual construction of the pro 
jectile or shell may differ. In actual practice the body 
of the projectile is drilled or bored out leaving a wall 
thickness that compensates for the weight of the powder 
charge that is omitted. Also, the nose that is secured to 
the body is made to correspond with the shape and weight 
of a fused nose that would be used in an explosive pro 
jectile or shell. Ordinarily, "dummy” or practice pro 
jectiles are made with the usual screw threaded connec 
tion between the body and nose, in which case each as 
sembly of parts requires an exacting amount of torque 
to insure a tight and secure connection. Further, testing 
is required in order to be assured that the connection will 
withstand the required amount of torque. 

Precautions are taken to prevent unscrewing of the 
nose from the body of the projectile. For example, ad 
hesive cements are applied to the threaded connection so 
that torque developed during acceleration of the projectile 
is not so apt to loosen the nose. However, in spite of 
all precautions, threaded noses come loose or free them 
selves from the projectile body. Further, the use of 
cements is troublesome and time consuming. These free 
noses are dangerous and adversely affect operation of air 
craft and particularly jet propelled aircraft or turbine 
driven aircraft. When said projectiles are fired from air 
craft these noses when free from the projectile will be 
drawn into the turbine power plant, to the end that the 
aircraft is lost, etc. 

It is an object of this invention to provide a connection 
between a projectile body and nose that eliminates screw 
threads, that eliminates exacting assembly procedure, that 
eliminates the seed for using adhesive cements, and that 
eliminates the necessity of testing or examining each 
round or assembly. 

It is another object of this invention to provide a con 
nection of the character referred to that locks the body 
and nose together against axial and rotative movement 
relative to each other. 

It is still another object of this invention to provide a 
very simple and inexpensive projectile construction where 
in the parts or elements thereof are easily made and which 
are quickly assembled, resulting in a reliable product. 
With the construction that I provide, only visual inspec 
tion is necessary to determine whether or not the assem 
bly is reliably secured and fastened together. 
The various objects and features of this invention will 

be fully understood from the following detailed descrip 
tion of a typical preferred form and application thereof, 
throughout which description reference is made to the 
accompanying drawings, in which: 

0 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

2 
FIG. 1 is a longitudinal sectional view of a projectile 

embodying the features of construction of the present 
invention. FIG. 2 is a view of the nose portion of the 
projectile shown in FIG. 1. FiG. 3 is a longitudinal 
view, partially in section, and showing the manner in 
which the body portion of the projectile is initially 
formed. FIG. 4 is an enlarged sectional view taken as 
indicated by line 4-4 on FIG. 2, and FIG. 5 is an 
enlarged front end view of the body taken as indicated 
by line 5-5 on FIG. 3. 
The present invention involves, generally, a projectile 

body X, a nose Y and a connection Z that joins or fas 
tens the nose Y to the body X. The body X is a heavy 
part, preferably machined from steel bar, or the like, and 
has a chamber 10 formed therein. The nose Y closes 
the chamber 10 and is in the shape and of the weight of 
a fuse unit that would ordinarily be employed in an 
explosive projectile. 
The body X illustrated in the drawings is a typical shell 

body, and is shown in the form of a 20 mm, shell body. 
It is to be understood, however, that the present invention 
may be applied to any projectile of the type under consid 
eration. As shown, the body X involves an outer wall 
2 contoured to define the outer configuration of the body, 
an inner wall 3 defining the chamber 10, and a base 14 
that closes one end of the body, preferably the back end 
thereof. The outer wall 2 is round and is substantially 
parallel in configuration, the forward end thereof being 
tapered inwardly somewhat to fair into the fuse unit Y. 
The rear portion of the wall 2 is provided with a 
peripheral groove 15 adapted to receive a portion of a 
cartridge case (not shown), and is provided with a 
peripheral channel 6, forward of the groove 5, to re 
ceive and hold a rotating band 17. The rotating band 
17 is pressed or rolled into the channel 16 and is pro 
vided to engage with rifling in a gun bore. The base 14 
has an outer wall 18 in a plane normal to the axis of the 
body X and joining the outer wall 12 at a rounded corner 
19. The base 4 is of substantial thickness, and the 
inner diameter of the wall 3 at the forward end portion 
22 of the body X is formed to receive the fuse unit Y, 
'as later described. 

The nose Y is shown in the form of a closure for the 
chamber 10 and has a tapered outer wall 25 and a rounded 
nose 26. The rear portion 27 of the nose is stepped to 
enter the chamber 50 as later described. In carrying out 
the invention the nose Y is machined from aluminum and 
is a solid integral body of material. 

In accordance with the invention I have provided the 
connection Z which involves, generally, a bore A in the 
body X, an extension B on the nose Y and adapted to 
enter the bore A, an anchor rib C projecting from the ex 
tension, a recess D adapted to receive the rib C to secure 
the nose and body from axial separation, and grip means 
E engageable between the nose and body to secure them 
against rotation relative to each other. As shown in 
FIGS. 2 and 3, the nose Y and body X are each formed 
or machined in one configuration after which the two parts 
are assembled and portions of the body X and nose Y are 
deformed or bent to engage with each other to prevent 
their separation and rotation relative to each other. 
The bore A, as best illustrated in FIG. 3 of the draw 

ings, is provided at the forward end portion of the body 
X, the body having a fiat front end face 38 in a plane 
normal to the central axis of the body. The outer wall 
12, as originally formed (see FIG. 3) is straight and cylin 
drical in form, and the bore A as originally formed is 
also straight and cylindrical in form. In practice, a 
straight turned counterbore 3 forms the bore A, the said 
counterbore 31 extending axially into the body a distance 
more or less coextensive with the forward portion 22 of 
the body X that is finally tapered inwardly (see FiG. 1). 
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Note that when the projectile is in its final form both the 
outer wall 2 and counterbore 31 are inwardly faired or 
tapered. 
The extension B, as best illustrated in FiG. 2 of the 

drawings, is provided at the rear of the nose Y. The nose. 
Y has a rear face 35 in a plane normal to the central axis. 
of the structure and adapted to have flat engagement with 
the front end face 30 of the body X. The extension B 
is a round elongate part that projects rearwardly from, 
the face 35 and is adapted to enter into the bore A. The 
extension B is characterized by a conically shaped outer 
wall 37 that flares outwardly and rearwardly as shown. 
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The taper or flare of the wall 37 may be varied as cir- . 
cumstances require, and is preferably substantially parallel 
with the taper of the forward end portion 22 of the finished. 
projectile body (see FIG. 2). The extension B terminates, 
in a flat rear end face 38. 
The anchor rib C, as best illustrated in FIG. 2 of the 

drawings, is initially formed in one configuration and is, 
afterwards bent or deformed into another configuration. 
As initially formed, the rib C is a rounded projection 43 
that extends continuously around the periphery of the 
extension B. That is, the projection 48 is an annular 
element that projects outwardly or radially from the waii 
37, and it is located intermediate the face 35 and the end. 
face 38, above referred to. The cross sectional configura 
tion of the projection 46, as originally formed, is convex 
or arcuately curved, preferably 180° of a circle. 
The recess D, as best illustrated in FIG. 3 of the draw 

ings, is preferably formed in the body X since the body of 
steel is harder in substance than the nose Y which is of 
aluminum, or the like, a softer material. The recess D 
is adapted to engage with and deform the anchor rib C 
and is provided in the body X rearward of the face 3G 
and positioned to receive the rib C when the faces 30 and 
35 are in abutment with each other. The recess is formed 
by cutting a channel in the counter bore 35. The channei 
is a continuous annular channel or grocve and it is pref 
erably tooth-shaped in cross sectional configuration, for 
example buttress shaped. As shown, the channel has a 
front wall 46 in a plane normal to the axis of the struc 
ture, and a rear waii 47 that is rearwardly and inwardly 
convergent. The said rear wall 47 extends from the 
front wall 46 to the counterbore 31. The cross sectional 
area of the recess D is substantially the same as that of 
the rib C so that the rib is simply deformed or compressed 
when the nose Y and body X are in final condition (see 
FIG. 1). - - 
The grip means E, as best illustrated in FIG. 5 of the 

drawings, like the recess D, involves the form of the body 
X which is of harder material than the nose Y. The 
means E, in the preferred form of the invention, involves 
teeth or serrations 50 that face inwardly from the counter 
bore 3i to engage with the outer wall 37 of the extension 
B. There are several teeth 50, and preferably circum 
ferentially spaced groups of teeth that may be formed in 
the counterbore 31 as by a rolling operation. The teeth 
50 as illustrated, may be located at the forward end of 
the bore A between the face 30 and the recess D. When 
the nose Y and the body X are in final condition the 
teeth 50 bite into the wall 37 deforming the metal form 
ing the nose Y whereby the nose and body are secured 
against relative rotation. 
From the foregoing specification it will be readily 

apparent that the forward end portion 22 of the body 
X is bent or deformed from its original form (see FIG. 
3) so that the bore A is constricted onto the extension 
B. During this process or operation of Swaging or roll 
ing, the recess D is engaged with the rib C compressing 
the rib so that it fills the recess. Further, the teeth 50 
of the grip means E bite into the extension B by deform 
ing the wall 37 of the extension B. The exterior taper 
or curvature at 22 of the body X is controlled by en 
ploying suitable tools to the end that the finished projectile 
is permanently assembled and the parts thereof secured 
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4. 
together so that they cannot be separated even under the 
most Severe conditions. 
Having described only a typical preferred form and 

application of my invention, I do not wish to be limited 
or restricted to the specific details herein set forth, but 
wish to reserve to myself any variations or modifications 
that may appear to those skilled in the art and fail within 
the scope of the following claims. w 

Having described my invention, I claim: 
1. A projectile of the character described including, 

an elongate body having a flat front face, said body being 
formed with a straight cylindrical portion and an in 
wardly tapering portion terminating at said face, and with 
a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of said bore adjacent 
its open end, a solid nose of softer material than said 
body and having an extension entering the tapered por 
tion of said bore and engaged therewith throughout its 
length, said nose extension terminating short of the end of 
said bore remote from said face, and an annular radial 
projection on said extension filling said recess in said 
bore. 

2. A projectile of the character described including, 
an elongate body having a fiat front face, said body be 
ing formed with a straight cylindrical portion and an in 
Wardly tapering portion terminating at said face, and 
with a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of said bore ad 
jacent its open end, a solid nose of softer material than 
said body and having an extension entering the tapered 
portion of said bore and engaged therewith throughout 
its length, said nose extension terminating short of the 
end of said bore remote from said face, an annular 
radial projection on said extension filling said recess in 
said bore, and grip means between said body and said 
inose to stop rotation therebetween. - - - 

3. A projectile of the character described including, 
an elongate body having a flat front face, said body be 
ing formed with a straight cylindrical portion and an in 
Wardly tapering portion terminating at said face, and 
with a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of said bore adjacent 
said open end, said tapered portion of the bore having in 
Wardly disposed teeth, a solid nose of softer material than 
said body and having an extension entering the tapered 
portion of said bore and engaged therewith throughout 
its length, said nose extension terminating short of the 
end of said bore remote from said face, and an annular 
radial projection on said extension filling said recess in 
said bore. 

4. A projectile of the character described including, 
an elongate body having a flat front face, said body 
being formed with a straight cylindrical portion and an 
inwardly tapering portion terminating at said face, and 
with a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of said bore ad 
jacent its open end, a solid nose of softer material than 
Said body and having a rearwardly flared cone-shaped ex 
tension, entering the tapered portion of said bore and 
engaged therewith throughout its length, said nose ex 
tension terminating short of the end of said bore re 
mote from said face, and an annular radial projection 
on said extension filing said recess in said bore. 

5. A projectile of the character described including, 
an elongate body having a flat front face, said body be 
ing formed with a straight cylindrical portion and an in 
Wardly tapering portion terminating at said face, and 
with a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular tooth-shaped recess in the tapered portion of 
said bore adjacent its open end, a solid nose of softer 
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material than said body and having a rearwardly flared 
cone-shaped extension entering the tapered portion of 
said bore and engaged therewith throughout its length, 
said nose extension terminating short of the end of said 
bore remote from said face, and an annular radial 
projection on said extension filling said recess in said 
bore. 

6. A projectile of the character described including, an 
elongate body having a flat front face, said body being 
formed with a straight cylindrical portion and an in 
wardly tapering portion terminating at said face, and with 
a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of said bore ad 
jacent its open end, a solid nose of softer material than 
said body and having a rearwardly flared cone-shaped 
extension entering the tapered portion of said bore, and 
engaged therewith throughout its length, said nose ex 
tension terminating short of the end of said bore re 
mote from said face, an annular radial projection on 
said extension filling said recess in said bore, and grip 
means between said body and said nose to stop rotation 
therebetween. 

7. A projectile of the character described including, an 
elongate body having a flat front face, said body being 
formed with a straight cylindrical portion and an in 
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wardly tapering portion terminating at said face, and 
with a bore entering therein from said flat front face and 
having corresponding straight and tapered portions, an 
annular recess in the tapered portion of Said bore ad 
jacent its open end, a solid nose of softer material than 
said body and having a rearwardly flared cone-shaped 
extension entering the tapered portion of said bore and 
engaged therewith throughout its length, said nose ex 
tension terminating short of the end of said bore re 
mote from said face, and an annular radial projection on 
said extension filling said recess in said bore, said body 
having teeth engaging said extension to stop rotation 
therebetween. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

684,949 Primat ---------------- Oct. 22, 1901 
930,863 Kearney---------------- Aug. 10, 1909 

1,004,510 Watson -------------- Sept. 26, 1911 
1,777,519 Flowers ---------------- Oct. 7, 1930 
2,050,993 Bush ---------------- Aug. 11, 1936 
2,257,566 Lewis ---------------- Sept. 30, 1941 
2,414,863 Foster ---------------- Jan. 28, 1947 

FOREIGN PATENTS 
13,454 Great Britain ---------- Jan. 16, 1851 

  


