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This invention relates to projectiles for use in 
rifles and like firearms, and especially to a pro 
jectile which will be referred to as a combination cartridge and projectile. 
The object of the present invention is generally 

to improve and simplify the construction and 
Operation of projectiles of the character de 
scribed; to provide a projectile which has an in 
terior chamber formed therein to receive a pro 
pelling charge, so as to function both as a car 
tridge, and as a projectile, and to eliminate the 
necessity of extracting or expelling empty car 
tridges after firing; to provide a projectile the 
body of which is made of heat-treated hardened 
steel to permit the use of high explosives of the 
detonating type; to provide an exterior sleeve or 
jacket of a soft metal, such as brass or the like, 
to cooperate with the rifling of a gun barrel; to 
provide a closure for the rear or firing end of the 
projectile which will be expelled with the pro 
jectile when fired, but which will open to permit 
gases generated to be expelled rearwardly during 
firing action; and further, to provide a projectile 
of the character described which is propelled 
mainly by detonating wave action, and only to a 
minor degree by the pressure of gases developed. 
The combination cartridge and projectile is 

shown by Way of illustration in the accompany 
ing dra Wing, in which 

Fig. 1 is a central longitudinal section of the : 
Same, showing the projectile prior to loading; 

Fig. 2 is an end view of Fig. 3; 
Fig. 3 is an enlarged longitudinal section of the 

rear end of the projectile, showing a combination 
firing cap and closure for the rear end of the projectile; 

Figs. 4 and 5 are perspective views of the two 
parts forming the firing cap and closure; and 

Fig. 6 is a longitudinal section of a portion of a 
gun barrel showing the projectile placed therein 
in position to be fired. 
When an explosive such as gunpowder is ignited 

it burns from the surface inwardly with a velocity 
which depends upon the pressure, but even under 
Several thousand atmospheres the velocity never 
exceeds a few meters per second, as the ignition 
is communicated from grain to grain through the 
mass by the heat generated. On the other hand, 
when a high explosive is detonated, the wave of 
detonation proceeds apparently through the mass 
of explosive with a velocity of several thousand 
meters per second, changing the material as it 
proceeds. When gunpowder burns, a high tem 
perature is produced and a great quantity of gas 
is developed, which is employed as a propelling 
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agent when firing a gun. On the other hand, if 
a detonating type of explosive is employed, the 
temperature is comparatively low and the amount 
of gas developed is comparatively small; hence 
the wave of detonation is employed as the pro 
pelling agent, and as the greatest effect is pro 
duced in the direction in which the Wave of det 
onation travels, the most effective part of a pro 
jectile is the Outer or closed end thereof. The 
construction and general design of the projectile 
is therefore of considerable importance. 
By referring to Fig. 1 it will be noted that the 

projectile is fairly long and has a main body 
portion. A terminating in a closed pointed for 
ward end 2. Alongitudinally extending chamber 
3 is formed within the projectile, and this opens 
into an enlarged rearwardly flaring end cham 
ber 4, behind which is formed an annular in 
turned flange 5. The body A of the projectile is 
made of heat-treated hard steel, as the forces 
generated within it will be large, as will herein 
after be described. A soft metal jacket or sleeve, 
for instance of brass or the like, is applied to the 
exterior of the projectile, and is held in place 
by a rear shoulder 6 and a forward groove 7 into 
which the forward end of the sleeve is spun or 
pressed. Shoulders 8 and 9 are formed on the 
sleeve, and these engage with the rifling of a gun 
barrel to insure spinning of the projectile about 
its longitudinal axis as it is discharged, as the 
forward shoulder is inclined toward the nose of 
the projectile to gradually takehold of the rifling. 
When the projectile is to be loaded, the cham 

ber 3 is first filled with a propellent charge of 
explosive, such as nitro-cellulose base explosives 
or the like. The tWO members shown in Figs. 4 
and 5, already assembled to form a firing cap, 
are inserted in the rear chamber 4 and then spun 
outwardly as shown in Fig. 3, so as to be retained 
by the in-turned flange 5. The sleeve member 
shown at 0 in Fig. 5 has a crossbar formed 
at its inner end. A sheet of paper or like ma 
terial is supported by the crossbar, and a flange 
2, and this paper contains a button 3 of det 

onating material, such as fulminate of mercury 
or the like. A cup-shaped member 4 shown in 
Fig. 4 is next pressed into the sleeve 0, and in 
this assembled form the firing cap is inserted in 
the chamber 4 and spun outwardly to be retained 
by the in-turned flange 5. 

It may also be stated that the bottom of the 
cup 4 has score lines 6 formed therein to 
Weaken it. The purpose thereof will hereinafter be described. 
The projectile when loaded may be placed in a 
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gun or rifle barrel, as shown at 20 in Fig. 6. 
The rearmost end of the projectile is fared, as 
shown at 2, and this engages a flaring seat 22 
formed in the bolt head of the gun. This head 
also carries a firing pin. 23, and when this strikes 
the bottom 5 or the head of the firing cap, a 
sufficient blow is imparted to detonate the button 
of fulminate of mercury or the like indicated at 
3, which in turn detonates the main charge, in 
dicated at 25. 
The detonation wave travels in the direction 

of arrow a with a velocity of Several thousand 
meters per second, and as the impact of the Wave 
is mainly against the face 26 presented by the 
closed forward end 2 of the projectile, it is ex 
pelled from the Outer end of the gun or rifle 
barrel with a proportionate velocity. A sec 
ondary wave of detonation is reflected rearwardly 
from the face 26 of the projectile with a some 
what lower velocity, and is again reflected in a 
forward direction by the face of the bolt 22. This 
re-reflected detonating wave obviously assists in 
the propulsion or discharge of the projectile, and 
to a certain extent the force of the expanding 
gases discharging from the rear end of the pro 
jectile are also utilized, although these are of 
minor importance. 
When the firing pin 23 strikes the cap, the 

cross-bar functions as an anvil to insure det 
onation of the button 3, and when the fulminate 
of mercury detonates, the end 5 of the cap 
bursts along the score lines 6, dividing it into 
a series of fingers, which are bent backwardly to 
permit free escape of the gases resulting from 
the detonation. Both of the sleeves 0 and f4 
are, however, retained by the shoulder 5, and as 
the fingers and the cross-bar form an integral 
part of the respective sleeves the cap will be ex 
pelled with the projectile, and the barrel of the 
rifle or gun is thus instantly ready for the next 
projectile to be fired, as there is no empty car 
tridge or shell to be extracted or ejected. 
In such firearms as machine guns, the rapid 

ity with which the successive shots may be fired 
depends to a large extent upon the time required 
to insert and eject the cartridge shells. With a 
combination cartridge and projectile such as 
here disclosed, the ejecting operation is of course 
eliminated, and the rapidity with which the shots 
may be fired is proportionately increased. The 
invention is not limited to machine guns, how 
ever, as it may be employed in connection with 
almost any type of rifle or gun, whether equipped 
with manual or with automatic loading devices. 
In as much as the explosive charge is of the 
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detonating type, great strength is required; hence 
a projectile constructed of steel is desirable, and 
preferably of a hardened steel, as the harder the 
metal of the projectile, the more efficient will be 
the impact action of the detonating wave. Al 
though detonating waves will pass through any 
material, the S0fter the material the less eff 
cient the impact action of the wave; however, 
while this and other features of my invention 
have been more or less specifically described, I 
wish it understood that changes may be resorted 
to within the scope of the appended claims, and 
that the materials and finish of the various parts 
may be such as the experience of the manufac 
turer and varying conditions of use demand. 

Having thus described and illustrated my in 
vention, what I claim and desire to secure by 
Letters Patent is: 

1. A tubular elongated projectile closed at its 
forward end and pointed, a propelling charge 
within the projectile, an enlarged chamber at the 
rear end of the projectile for the reception of a 
firing cap, said cap comprising a sleeve open at 
the outer end and partially closed at the inner 
end by an anvil bar, an inner sleeve open at the 
Outer end adapted to telescope with relation to 
the first named sleeve and closed at the inner 
end by a head member, a detonating material dis 
posed between the anvil bar and the head mem 
ber, and an annular in-turned flange on the pro 
jectile behind which the two sleeves of the cap 
are adapted to be pressed to retain the cap against 
Separation from the projectile when it is fired. 

2. A tubular elongated projectile closed at its 
forward end and pointed, a propelling charge 
within the projectile, an enlarged chamber at the 
rear end of the projectile for the reception of a 
firing cap, said cap comprising a sleeve open at 
the Outer end and partially closed at the inner 
end by an anvil bar, an inner sleeve open at the 
Outer end adapted to telescope with relation to 
the first named sleeve and closed at the inner 
end by a head member, a detonating material 
disposed between the anvil bar and the head 
member, an annular in-turned fiange on the 
projectile behind which the two sleeves of the 
cap are adapted to be pressed to retain the cap 
against Separation from the projectile when it 
is fired, and score lines formed radially in the 
Outer surface of the cap head to permit it to 
burst and form rearwardly bent fingers to per 
mit free discharge of gases developed during 
detonation of the cap and the charge within the 
projectile. 

CLYDE B. FERREL. 


