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UNITED STATES PATENT O 
2,332,980. . . . PRoyECTILE 

George Norman Albree, winchester, Mass. 
Application July 22, 1942, serial No. 451,826. 

8 Claims. (C. i02-50). 
This invention relates to a projectile designed 

to be launched from a rifled firearm and which, 
therefore, has its maximum spinning motion and 
lkinetic energy of rotation as it leaves the muzzle 
of the firearm. . . . . . . 
One of the objects of the invention is to pro 

vide a novel projectile which is so constructed 
that the reservoir of kinetic energy of rotation 
which it acquires in traveling through the rifled the exterior 
barrel of the firearm is utilized to supplement the 10 force reta 
kinetic energy of translation which it has as it m 
is discharged from the firearm, whereby the pro 
jectile will have a flatter trajectory and a greater 
This object is accomplished by providing the 

projectile with means rendered operative by the - 
spinning motion thereof during its flight to re 
duce the density of the air in the compression 
zone adjacent the tip of the nose of the projectile 
thereby reducing the resistance of the air to the 
translational movement of the projectile. By 
this means the air in the path of the projectile 
is thrust aside to make way for it largely through 
expenditure of otherwise unused kinetic energy 
of rotation instead of solely by the kinetic 
energy of translation as is the case with an ordi 
nary projectile, and such kinetic energy of trans- . 
lation is thereby conserved for maintaing the 
velocity of the projectile and increasing its 
range, - . . . . . . 
The projectile herein illustrated is provided 

adjacent its tip with a multiplicity of blades; or 
wings, or teeth that present air-impelling sur-. . . 
faces, the shape of which has such relation to 
the speed of spinning motion of the projectile 35. 
given to it by the rifling in the barrel that said 
surfaces attack and act on the air immediately 
surrounding and adjacent to the tip of the pro 
jectile nose and force the air outwardly from the 
path of the projectile, thereby producing a Zone 4 
of much reduced air pressure surrounding the 
nose of the projectile immediately in the rear, 
of the extreme point or tip. Hence the projec 
tile will be traveling through rarefied air and 
therefore less of the kinetic energy of translation 4 
is absorbed in pushing aside the air to make a 
path for the projectile. This results in anim 
proved sustained velocity and greater range. . . 
The energy for the work which is done by the 
air-impelling surfaces in thus forcing outwardly 
the air in the path of the projectile is drawn 
from the kinetic energy of rotation of the projec 
tile as distinguished from the kinetic energy of . 
translation. ; : . . . . . . . . . 

It has been established that during the flight 

  

  

  

  

  

  

  

  

  



blades 22. . . . 

the blades 22 and partly by the shape of the 

provided at or near its tip with a multiplicity of 
air-impelling surfaces so constructed that the 
spinning motion of the projectile during its flight 
causes said Surfaces to act on the air at the tip 
of the nose and force said. air outwardly from 
the circumferential surface of the projectile, 
thereby producing a zone of reduced air-pressure 
surrounding the projectile in the rear of Such 
air-impelling surfaces and thus eliminating a 
considerable portion of the air resistance which 
a projectile normally encounters during its 
flight. . . . . . . . ... " 
. Such air-impelling surfaces may be provided. 
for in various ways and by means of a variety." 
of constructions. In the embodiment of the in 5. 
vention herein illustrated these air-impelling 
surfaces are formed by a plurality of blades or 
teeth 22. which project forwardly from the sur: . . 
face of the projectile adjacent the tip of the 
nose. Each blade 22 is formed with a free e 
23 and extends in a general fore and aft direc 
tion, each blade presenting an air-impelling sur 

O 

face 24. . . ... . . . . . . . . . . . . . . 
The projectile herein shown has a low calibre 

nose portion formed with an ogee curvature 
concavely curved portion 25 25 

. pend of the nose and the convexly 
curved portion 26 at the base of the nose. The 
blades or teeth 23 are preferably located on the 
concavely curved portion 25 of the ogee curvature so 

said blades are arranged in a circular zone 
unding the extreme tip. 27 of the nose which 

situated within the circular row of . is shown a 
in the construction illustrated the air-impell 

urfaces 24 have a slight, concave curvature ing's 

28 of each blade is slightly 
inner edge. 29........... 
t this projectile shall be shot 

rrel 30, as shown in Fig. 7, wherein 
tes, the rifling by which the projectile 
its spinning motion. If the projectile 
rged from the barrel in the direction of 45. 

he arrow in Fig. 7 it will be given a spinning 
motion counterclockwise in Fig.2 as indicated by 
the arrow in said figure. The speed of the rota 
tive movement of the projectile depends, of 
course, upon thesize of the projectile, its muzzle 50 
velocity, and haracter of the rifling. 3. 
in the barr in the barrel. During the traveling movement. 
of the projectile afte y r it leaves the barrel of the 
firearm the air is parted by the pointed tip. 21 
of the projectile and flows over the concave sur 

S shown in 

face 25 of the tip as shown by the arrows.a. As c 
this air reaches the rapidly rotating blades 
teeth 22, it is act on positively by the air 
impelling surfaces. 24, thereof and is thrown out 
wardly with considerable force in the general 

the projectile. 

rotation and the res 

" of reduced. 

and this is accomplished without sacrifici 

2,832,980 
which blades 22 impart to the air as indicated 
by the arrows b results in reducing the air pres 
sure in the compression zone directly in front 
of the projectile and the effect therefore is that 
of a projectile traveling through a body of rare 
fied air or air of reduced pressure. 
The action of the blades or teeth is thus to 

dissipate the air surrounding the projectile im 
mediately in the rear of the pointed end 32 and 
to thereby reduce the pressure of the air against 
These blades 22 may extend parallel to the pron 

jectile axis, as shown in Figs. 1-4, or the blades 
may have a slight spiral shape, as illustrated in 
Figs. 5 and 6. In either case, however, it is the 
kinetic energy of rotation of the projectile which 
Supplies the force necessary to throw the air out 
wardly, as indicated by the arrows band to create 
the zone c of reduced air pressure. The crea 
tion of such zone of reduced air pressure reduces 
the amount of air resistance which the projec tile encounters during flight and thereby corre 
spondingly reduces the amount of work which it 
is necessary for the kinetic energy of transla 
tion to perform in con tinuing the flight of the 
projectile. . . . . . . . . . . . . . . . . . 
In other words, with this improvement part 

cf the work normally performed by the kinetic 
energy of translation of the projectile in main 
taining the translational movement of the pro 

ile is performed by the kinetic energy of 
'otation and the result is...that the projectile will 
have a flatter trajectory and a greater range. 
jectile is 

Moreover, since part of the kinetic energy of 
rotation is being absorbed increating the zone c air. he rotational speed of 

ewhat and 

high calibre head ally as one ing-any 
thing in the way of accuracy. . . . . . . provements may be ap 

projectile, yet they are herein 
oia...projectile having a 

direction of the arrows b. The force with which w. 
the air-impelling surfaces. 24 : 
to the rapid rotation of the projectile about, its 
axis is sufficient to throw it outwardly such an 
extent that the air in the Zone c immediately sur 
rounding the base of the nose of the projectile 
will have reduced pressure, and the effect there 
fore is that of the project 
rarefied air. ‘. . . . . . . . 

the air due 

This outward motion of the air indicated by to the arrows bispartly due to the centrifugal force 
developed in the air as it is rotated aroundby. 

defect it outwardly. 
outward movement 

ich throw go 
high-velocity. 75. 

the: 

ling through t 

ition: shown in 
ereby projecting the tip. 27 and 
rfaces 22 outwardly beyond - ... " the 

body of the projectile. . . . . . 

  

  

  

  

  

  

    

  

  



where this construction is employed the con 
cave portion 25 of the ogee curvature of the pro 
jectile will preferably, beformed on the end of 
the core 33 and the convex portion 26 of said: '... 
ogee curvature will be formed on the bod 
tion of the projectile. . . . . . . . . . . . . . . . . 
The friction between the core 33 and the wall. 

of the chamber 4 in which the core is received 
may be sufficient to cause the core 33 to be rol' 

0. tated by and at the same speed as the body of 
the projectile, especially in projectiles of small. 
In the case of a large projectile, however, it . 

may be desirable to have the core keyed to the 
projectile body and such a construction is shown i5 
in Fig. 1 wherein the core member 33 is provided 
with two oppositely disposed keyways 36 and the 
projectile body is provided with two keys 37 op 
erating in said keyways 36. This cons tion 
permits the core 33 to have a movement in" an 
axial direction but locks the core and the pro 
jectile body together for rotative movement. 
The keys 37 are shown in Fig.1 as being in 

the form of spring pressed pins each of which 
is backed by a spring 38that yieldingly holds it 
in its forward operative position. Each spring 
is confined between its pin 31 and a plug 39 that 
is screw threaded into the projectile body. The 
pins 37 are provided with heads 40 which limit. 
the forward spring pressed movement thereof. : 
The tip portion 27 of the nose on which the 

blades, or teeth 22 are mounted may either be 
integral with the core 33 or may be a separate 
piece mounted on the end of the core. In the 
latter case such separate tip portion may be made 3 

. . of plastic material, or other similar material that 
Will be disintegrated upon impact with the tar 
get. When the projectile Strikes its target the 
inertia of the core 33 tends to continue its for 
ward movement after the movement of the body 
of the projectile has been retarded, and the core. 
-then becomes an auxiliary projectile of high Sec 
tional density which will have much greater. 
penetrating power than a solid projectile of the 
shape herein illustrated. The connection be-, 
tween the head or seal 35 and the stem 34 should 
be such that said head Will be readily Stripped 

... from the stem as the core tends to move for 
wardly, beyond the projectile body. . . . . . . . . 

The keyways 36 are made with inclined end 
portions and the employment of the Springs 38 
permit the keys to be retracted automatically as 

40 

body so that said keys do not interfere at all with 
the movement of the core beyond the projectile 
body as an independent or auxiliary projectile. 
The keys 37 accomplish their primary mission 

during the time that the projectile is traveling 
through the rifled barrel 30 and while a spinning 60 or rotary motion is being imparted to the pro 
jectile body, said keys serving to impart to the 
core the same rotary motion that the rifling 3 
imparts to the projectile body. 
After the projectile has been discharged from 

the barrel 30 and there is no further demand on 
the keys 37 for imparting rotary motion to the 
core, the centrifugal force developed in the keys. 
by the spinning motion of the projectile will 
throw the keys outwardly against the action of 
the springs 38, thereby partially or entirely with 
drawing the keys from the keyways 36. 
The spiral curvature of the blades or teeth 22 

and the shape of the air-impelling surfaces 24 
may be varied within wide limits and according 

70 

75 

blades or teeth are not 

crease the rotary motion of the projectile during. . . . . . 
: its fight. On the contrary their purpose is to . . 

from the path of the projectile body, and it is . . . 

Ibarrel, said projectile having a nose portion pre 

ring faces having such relation to the direction 

nose and force said air outwardly away from 

immediately in the rear of the tip thereof. the core moves forwardly beyond the projectile . . 
which when fired has acquired its maximum spin 

projectile having adjacent its nose and extending: 
generally axially and forwardly therefrom a plu 
rality of air impelling teeth which are so shape 
and positioned that during the continued spin 

density of the air circumjacent the projectile 
immediately in the rear of the tip thereof. 

has its maximum spinning motion at the time it 
leaves the muzzle, said projectile. having adja 
forwardly therefrom a plurality of air-impelling 

ward pulling effect on the projectile and may 
therefore be defined as non-thrust-producin 
blades. . Nor are they intended to develop or in 

act positively on the air as it is parted by the 
tip of the projectile and throw the air outwardly. 

the kinetic energy of rotation of the projectile." 
that provides the power or energy, for accom. 
plishing this end. . . . . . . ; : : - 

I claim: . . . . . . . 
1. A projectile designed to be shot from a rifled 

senting an ogee curvature and provided in its 
peripheral surface of concave curvature with a . . . 
plurality of longitudinally extending air-impell- . . . . 

of spinning motion of the projectile that they 
operate to force the air immediately surround-, i. 
ing the projectile. nose outwardly at an angle to: 
the normal line of air flow over the surface...of 
the traveling projectile. , ; : : . . . . 

2. A projectile designed to be shot from a rifled 
barrel, said projectile having a body portion and . . . 
an axial core portion free to move axially in the 
body portion from a retracted position to a for 
ward operative position in which the front end 
of the core portion constitutes the tip of the pro- . 
jectile nose, and air-impelling teeth carried by 
said core portion and extending forwardly beyond. 
the surface of the body portion, said teeth hav- - 
ing air-impelling surfaces which, due to the rol. 
tation of the projectile during its flight act on 
the air immediately surrounding the projectile 

the path of the projectile, thereby creating a . 
Zone of reduced pressure around the projectile 

3. A projectile for use in a rifled arm and 
ning motion and reservoir of kinetic energy of 
rotation at the instant it leaves the muzzle, said 

ning motion of the projectile after...it has been 
discharged which is maintained by its kinetic 
energy of rotation, they attack the air in the 
path of the projectile and force said air out. 
Wardly away from said path, whereby said 
kinetic energy of rotation is utilized to reduce the 

4. A projectile for use in a rifled arm and which 

cent its nose and extending generally axially and 

teeth, the shape of which has such relation to 

  

  

  

  

  

  

  

  



4. 
the speed and direction of the spinning: motion 
of said projectile during its flight that said teeth 
attack, the air in the path of the projectile nose 
and force, such air outwardly away from the 

5. A projectile for use. in a rifled arm ind 
5 

which, therefore, has its maximum spinning. 
motion at the time it leayes the muzzle; which spinning motion is maintained during the flight... ber...having a pluralit - .." 10 tending generally, axially and forwardly there of the projectile by its kinetic energy of rot 
tion, said projectile having adjacent its nose, and 

2,882,980. 
7. A projectile for use in a rifled arm and 

which therefore has its maximum spinning 
tion at the time it leaves the muzzle, said pri jectile having a body portion and an axial core 
member free to move axially in the body portion 
from a retracted position to a forward operative 
position in which the front end of the core mem 
ber is exposed, said:exposed portion of the mem 
ber. having a plurality of air-impelling teeth ex 
from, the shape of which has such relation to 

extending generally axially and forwardly there 
from a plurality of air-impelling but non-thrust 
producing teeth, which are so shaped and posi 

the speed and direction of rotation of the pro 
jectile during its flight that said teeth attack the 
air in the path of the projectile and force such 

tioned that during the continued spinning mo- 15 air outwardly away from said path. 
tion of the projectile which is maintained by its 
kinetic energy of rotation, they attack and act 
on the air in the path of the projectile and force 
said air outwardly away from said path but with 
out producing any appreciable axial thrust on 

8. A projectile for use in a rifled arm and 
which when fired has acquired its maximum 
spinning. motion and reservoir of kinetic energy 
of rotation at the instant it leaves the muzzle, 20 said.projectile having adjacent its nose and ex 

the projectile, Whereby said kinetic energy of ro 
tation is utilized to reduce the density of the air 
circumjacent the projectile immediately in the 
rear of the tip thereof. . . . . . . . . . . 

6. A projectile for use in a rifled... arn and 
which, therefore, has its maximum spinning mo 
tion at the time it leaves the muzzle, said pro 

25 

jectile having adjacent its nose and extending 
generally axially and forwardly therefrom, a plu 
rality of air-impelling but non-thrust-producing 
teeth, the shape of which has such relation to 

30 

the Speed and direction of the spinning motion. 
of the projectile during its flight that said teeth 
attack the air in the path of the projectile nose 
and force such air outwardly away from the path 
without producing any appreciable thrust on the 
projectile in the direction of its fight. 

tending forwardly in the general direction of its 
lengthwise dimension a plurality of air-impelling 
teeth which are so shaped, and positioned that 
during the continued spinning. motion of the 
projectile after it has been discharged and which 
is maintained by its kinetic energy of rotation 
they attack the air in the path of the projectile 
and force said air outwardly, whereby said ki 
netic energy of rotation is utilized to reduce the density of the air circumjacent the projectile im 
mediately in the rear of the tip thereof and the 
resistance which the air offers to said teeth slows 
down the spinning motion of the projectile. 

35 3. 
  


