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8 Claims.

Th1s 1nvent1on relates toa prOJectlle demgned‘

to be launched from =z rifled firearm and: which,
therefore; has its maximum spinning motion and
kinetic energy of rotatlon as it leaves the muzzle
of the firearm,

One of the objects of the mventmn isto 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
barrel of the firearm is utilized to supplemeént the
kinetic energy-of translation which” it has as it
is discharged from the firearm, whereby the pro-
jectile will have g, ﬂatter traJectory and a grea,ter
range,

- This object is accomphshed by prov1d1ng the
brojectile ‘'with means rendered operative by the

6N
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spinning motion thereof during its flight to re< -

duce the density of the air in the compression

zone adjacent the tip of thenose of the projectile

thereby reducmg the resistance of the ‘air to the
translational movement of ‘the projectile. By
this means the air in thé pa,th 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’ ‘kinétic
energy-of translation as is the case with an:ordi-
nary pro.]ectlle, and such kinetic-energy of trans-
lation is ‘thereby conserved:for maintaing “the
Velocity “of the - prOJectlle and mcreasmgf ts"
range. -

The projectile herein 1llustrated is prov1ded

i

wings-or teeth ‘that present a1r-1mpell1ng ‘sur-

velomty thereof_ thereby fa,cmtatmg the ; nosmg S
"~ overof ‘the pro: f,11e~as 1t reac es the pex of -
'1ts traJectory ¢ i

faces, the shape of which-has-such relation:to A

the speed of spinning motion of the proaecnle

given to it by the rifling in'the barrel that said -

surfaces attack and act.on the air 1mmed1ate1yr

.surroundlng ‘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" i

of much reduced’ air bressure ‘surrounding the,

nose of the projectile 1mmed1ate1y in the-rear " -

of the extreme point or-tip. -Heénce the projec-
tile “will ‘be. traveling through rarefied -air- and

therefore less of the kinetic energy of transla,tmn, 4

is absorbed in pushing aside the ‘air to make. o
path for the projectile; -This resulbs in an 1m-
proved sustained ' velocity “and grea,ter range.

The energy for the work ‘which is done by the :

air-impelling surfaces in thus forcing: outwardly:

W
: broken ut n _t:,he 11ne 2——2 F1g 1'~
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the ‘air -in- the path' of the projectile is’drawn

“from the kinetic energy of rotation of the pro.]ec-

tile as dlst1ngu1shed from the klnetlc energy of .

transiation. .
It has been established that dunng the ﬂlght-

&5

. out-of the path of the pro,]ectlle, 0
) words in overcomlng the air: re51stance‘

“thé kinetic energy of Totition has the-effect of . :

“the rotary motion’ of ‘the’ projectile more’; 'ea,rly' & e

: selected embodlment; Of my 1nventlon
adjacent its tip with ‘a-multiplicity of blades;or - -

of a proJectlle that ‘has’ been shot from
barrel; ‘the Kinetic energy‘of, translation‘
more rapidly than the kinetic ‘energy. of
tion, ‘due largely to the fact h '
energy- of transla,tlon i
“sorbed’in overcommg t
air offe‘s to the translatl

projectile toward the apex of its raJectory w111 i
also absorb some of the kmetlc energy of trans--‘-‘
latlon : ; :
Wlth my 1mproved

ferred to and is performed by the
of ‘rotation.- The performance of

work by
retardmg the spin of the prOJectﬂe thus keeplng :

in’'proper relation o the’ ‘translational’ motion or S

‘In“the drawing; wherem I ha e 1llustrate

‘an’ enlarged sect1onal VleW w1th part

S Fig:. 74 8, fragmentary sect,lonall"vlew of" a
rifled bar which e
fired, Sk A
Ih the drawmg 20 mdlcates the bod
of a projectile embodymg my 1nvent10n nd: 24
the nose: portlon thereof. ~'The: pro,}ectﬂe nose st




provrded at or near its tlp with a multiplicity of
. air-impelling surfaces so constructed that the
spinning motion of the pro,]ectﬂe during its flight
causes said surfaces to act on the air at the tip
of the nose ahd 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, portlon of the air resistance which
a prOJectlle normally ‘encounters durmg its
flight.

10

Such air impellmg surfaces may bhe provided: . -

for in various ways and by means of a variety -
In the embodiment of the in-

“of constructions.

15

vention herein - illustrated these air-impelling -

surfaces are formed by a plurality of blades or

teeth 22 which project forwardly from the surs:
face of the projectile adjacent the tip:of _the

nose. . Each blade 22 is formed with a free -end
23 and extends.in a general fore and aft chrec-
tmn each blade presentmg an a1r-1mpelhng sur-
face 24..

The pro:xectlle herem shown has'a low cahbre
nose portlon formed with an .ogee curvature
wh1ch presents the concavely curved portion 25
at’ the t1p end of the nose and ‘the convexly

" eurved portlon 2 at the base of the nose. The
blades or teeth 23 are preferably located on the
concavely curved portlon 25 of the ogee curvature
and.said blades are’ arranged in g circular zone

‘surroundmg the extreme tip 27 of the nose whlch'

is shown. as. s1tuated W1th1n the ‘circular row of
blades 22,00 .

In the constructlon 111ustrated the a1r-1mpell-
ing. surfaces 24 ‘have'a slight. concayve ‘curvafure
Jinta transverse dlrectxon and they also have.a

2 332, 980 :
“which blades 22 impart to the air as 1ndicated

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 nroJectlle im-
mediately in the réar of the pointed end 32 and
to thereby reduce the pressure of the air against

.. the projectile.

- These blades 22 may extend parallel to the pro-
‘jectile axis; as showh in Figs.’ 1-4, or the blades
‘may. have a slight-spiral shape, as illustrated in
‘Pigs: b 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 b and to create

20
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the zone ¢ of reduced. air pressure. - The crea-
tion 6f such zone of reduced air pressure reduces
the .amount: of’ air res1stance which the: projec-
t11e encounte1s durmg ﬁl"‘ht and thereby corre-
spondmgly reduces the amount of: work which it
is neces,,ary for the kinetic energy of tlansla—
tion to perrorm in contmumg the ﬂ1ght of the
projectile. .

In: other words, Wlth thls 1mprovement part
cof the work normally pelformed by the k1net1c
energy of tlanslatmn of the prOJectlle in mam—
tammg the translatlonal movement -of: the \Pro-
Jectlle is performed by: “the kmetlc energy of
rotatxon and the result is-that. the prOJectlle w111

- have a ﬁatter traJectory and a :greater: range.

35

shght angular relat1on 4o .a radial direction so:

that the outer edge 28 of each blade is. shghtly‘

m advance of the inner edge 29,

It is: mtend 'd
oI rifled barrel 38, as shown in Fig.7, ‘wherein
3I ndlcates the 11ﬂmg by Whlch the prOJectlle
is .given 1ts splnmng motion. If the pro_]ectlle
is- dlscharged from the barrel 1n the d1rect10n of
the arrow. in Fig. 7 it W111 be given a’ spmnmg

motlon counterclockw1se in Fig. 2 as-indicated by~
the:arrow in said figure.: The speed: of the. rota-' ’

tive movement of . the prOJect1le depends

course, upen: the.size of: -the prOJect11e its- muzzle,
‘on, the- character of .the rlﬂmg 31
Durmg the-. traveling movement,

velomty, and-
in the. barrel.
of the pro_]ectlle after 1t leaves the barrelof the
firearm ‘the ‘air is parted by the pointed t1p 21

of the projectile ‘and - flows over the. concave sur- :

that th1s prOJectﬂe shall be shot “

- face 25 of the tip.as shown by the arrows.a. “As T

this -air reaches’ the rapidly; rotating blad

teeth 22 it "isacted. upon.positively by:the air-

1mpellmg surfaces 24 . thereof and is thrown out-
wardly with cons1derable force in' the: general
direction of the arrows b’ :The:force - with which
the. a1r-1mpe111ng surfaces 28 act-on:the air due
.. to the rapid rotation of the projéctile about’its
axis is-sufficient, to: throw it outwardly such -an
extent.thatthe air:in the zone ¢. immiediately sur-
rounding the base of the nose of ‘the pro;lectrle

will ‘have, reduced ‘pressure; and the effect thére-
travelmg through

fore is that cf the pro.1ect11e’
rarefied air. :
_ Thisoutward: motmn of the; a1r mdlcated by
. the arrows bis partly due to the centr1fuga1 force
developed in the air as it is rotated around by
the ;blades 22 and partly : by the shape of .the
surfaces 28 wh1ch throw:or deflect it outwardly

‘The. -rapid; hlgh-velomt

outward movement

78
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" 'Moreover, since part of the kinetic energy. .of
rotation is being apsorbed in, creating the zone ¢
of reduced» air pressur ,the rqtatmnal speed of
the projec 1‘e will be slo d- down somewhat and
w111 thus be kept more nearly in;a.proper. rela-
tion.. with the speed of - translatlonal movement

Balhstlcally g pro;ectlle Wlth -a -high -calibre
head Wﬂl have a. greater sustaxned veloclty than
OW: “calibre. head “but - at practlcal

"crent bal 5
and this is accomphshed w1thout sacnﬁcmg any\ :
tlnng -in- the 'way -0
Whﬂe the pr e

proJectxle nose..
s .mounted qn-

const;tutes the t1p portion:
The bladeswor teethdzz are sho

“‘the- blades or surfaces 22 outwardly
,body[of fhe- proJectlle




. jectile body, said keys serving to impart to the ning motion-'of -the projectile after:it -has been -

2,332,080' S ,

' 'Where this construction is ‘employed the-con- ‘size ahd type-of i

cave portion:25 of the ogee curvature of the pro-- the inventio Tl

jectile will preferably be formed ‘on the end of = - 42 fn Icates ‘the ~usual driving: band;

the core 33 and the convex portion-26 ‘of said:. which :projectiles are comnionly provided:
bor-. 5. 'These blades or teeth 22 are intended to attack

he air'in’the compression zone ithmediately sur-: -

rounding and at the-tip of the projectile nose and

ogee curvature will be formed-on‘the body Or'-
tion of - the projectile. - -~ "~ - o in e e
" 'The friction between the: core 83 and the wall’ \ ( ] i
of the chamber 41 in which the core is received o' direct such ‘air outwardly. from:the -pat
Inay be sufficient to cause the core 83 to be ro- - < the Dbrojectile and - thereby: reduce the ‘density
tated by and at the same speed as the body of 10 : the airin the space surrounding and immediatel;
the ‘projectile, especially in projectiles -of small,. = i € '
“Tn the case of & large projectile, however; it - the: ile, .
may be desirable to have the core keyed to-the ‘ : ended: to exert.for-
rojectile body and-such a construction is shown' 15 Wward pulling. effect-‘on -the ‘projectile -and may. .~ "
in Fig. 1 wherein the core member 23 is provided therefore be ‘defined’ as’ ‘non-thrust-producing L
with two oppositely. disposed keyways 86 and the . bladés:: Nor.are they intended to.develop or i DR
- projectile body is provided with: two keys 81-op= . . creasé the rotary motion of the projectile. during.. =
erating in said keyways 88. . This" coustruction - . its fight, On the contrary their. purpose is to - .
permits the core 33 to have'a movemént in-an’ oy act bositively ‘onthe- air ‘as it is parted’ by the -
axial direction but locks the core and the pro- - - tip of the projectilé and ‘throw the air outwardly:.
jectile body together for’ rotative movement. . from the path of the projectile body; randitisT
__The keys 31 are shown in Fig. 1 as being in the kinetic energy ‘of rotation -of theprojectile
the form of spring pressed: ping each of which - that provides .the power or ‘energy. for ‘accom=-: -

Is backed by a spring 38 that yieldingly holds it g5 Dlishing this end. .
in . its forward operative position. “Each ‘spring = T .,}Clralm{-'- g e e R N
Is'confined between 'its pin 37 and a plug 39 that L." A projectile designed tobe'shot from a rifled .

s ey sl s ol iy by i, el B e i
ins. 87 are provided with head which limif- . Senting:an our & alld  Provi -ALS:

Ellle‘ fOrv?ardpstilng presl;led mdsVéme'nt‘thereof’. a¢ Peripheral surface.of concave curvature with a

~ The tip portion 27 of the nose on which the ~ Dlurality of longitudinally extending ‘air-impell- . .

- Dlades, or ‘teethi 22 are mounted inay either be  ing faces having such relation "to ‘the direction -
- Infegral with the core 33 or may be a separate ~ Of spinning motion .of the projectile that: they:
piece mounted on the end of the core. In the . OPerate toforce the air immediately surround-. -,
latter case such separate tip portion may be made 35 ﬁl}g the pr 03‘;9“.16"?95?‘Of?-twalﬁ-dly:‘ ?12 an '-3';131.6 t‘f’j' o

- of plastic material, or other similar material that = the goﬁlml?‘é .;ni'OQ ?111(; How-over:ihe surface.of
will be disintegrated upon impact with the tor- - S Aa‘ ?o‘é% t1I1) : cg::ilné d t0 be shob. from & rif 5 _
get: When the projectile strikes its target the barrel Is)al " ro?ectileghaﬁn s Doy ?ﬁa Nt e
- inertia of the core 33 tends to.continue its for- an aeial mors pcjirtioh front f gl gxri)gll O‘inj AR

- Ward movement after the movement of the body 40 ‘body portion from a retracted position tg afore: "
Of the projectile has been retarded, and the core .warsc; operative position in" which the front end”
v-tpen'become‘s an auxiliary projectile of high sec-- of the core portion constitutes the tip of the pro-
tional density which will have much greater. - ;o0 nose, and air-impelling ‘teeth - carried by
benetrating power than a solid projectile of the 45 sald core portion @nd extending forwardly beyond. =
‘Shape herein illustrated. - The connection - be- . the surface of the body portion, said teeth hay
tween the head or seal 35 and the StEI:n 34 ShO_uld' ihg air-‘impe]ling surfaces -Wh’ich,'due “to-the TO=:
be such that sald head will be readily stripped tation of the projectile during its flight act on -

~ from the stem as the core tends to-move for~ the air immediately surrounding the projectile ;
wardly beyond the projectile body. = U5y Wose and force said air outwardly away from: ~

The keyways 86 are made with inclined end - ‘the path of the projectile, thereby creating a

portions and the employment of the springs 88 yone of reduced pressure around. the projectile <
permit the keys to be retracted automatically as " ' immediately in the rear of the:tip thereof. o
- the core moves forwardly beyond the projectile - ‘3. A projectile for use in a rifled arm and

body so that said keys do not interfere at all with . 55 ‘which when fired has acquired its maximimm spin=. .
the movement of the core beyond the projectile ning motion and reservoir of kinetic energy of . i
_body as an independent or auxiliary projectile. - rotation at the instant it leaves the muzzle, said .
 The keys 37 accomplish their primary mission - projectile having adjacent its nose and extending -
during the time that the projectile. is:traveling - . generally axially and forwardly therefrom a plu-"
‘through the rifled barrel 38 and while a spinning gg" rality of air impelling teeth which'are 50 shaped: -
or rotary motion is being ‘impartedto the pro- _and positioned that during the continued spin- -

core the same rotary motion that the rifling 21 discharged which 'is ‘maintained by its kinetic
imparts to the projectile body., o - energy of rotation, they attack the air in the
After the projectile has been discharged from ¢5 ‘path of the projectile snd: force said air -out-

the barrel 30 and there is no further demand on wardly away from said path, whereby said
the keys 37 for imparting rotary motion to the kinetic energy of rotation is utilized to reduce the
core, the centrifugal force developed in the keys . - density of.the _alr-cireumjacent the projectile

by the spinning motion of the projectile: will = immediately in the rear of the tip thereof,. .. ;"
throw the keys outwardly against the action of 70 4. A projectile foruse in'a rifled ‘arm and which -
the springs 28, thereby partially or entirely with~  has its maximum spinning motion at the time’
drawing the keys {rom the keyways 86. ., - -eaves the muzzle, 'said. projectile. having adj
The spiral curvature of the blades or teeth 22 cent its nose and extending generally aXially ‘and:
and the shape of the air-impelling surfaces 24’ - forwardly therefrom g ap1ura,1ity;'of§a,ir-jmpemng :
may be varied within wide limits and according 75 ‘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 nos
and force such air outwardly away  frs I
path.: - e

5., A projectile: for: use-in.a rifled: arr
which, ~therefore, has its maximum: spinn
motion at the time it leaves the muzzle; swhich

ing

2,332,980

B Cre: < \»nréj'ec_tjle;ffjor‘v usjq;,in a.rifled -arm-and

spinning motion is maintained during. the flight:. -

ofthe -projectile by its. kinetic energy of: rotaz
tion, said projectile-having adjacent its nose-and

10

extending generally axially and forwardly there=

from a plurality .of air-impelling but non-thrust-
producing: teeth. which. are so ‘shaped and- posi-
tioned that ‘during the continued spinning mo=
tion.of the projectile which is maintained: by its

_kinetic ‘energy ‘of rotation, they attack and act.

15

on: the air in the path. of the projeetile and force .

said air outwardly away. from said path but with-
out producing any:-appreciable axial thrust:on

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. '~ N e

6. A projectile for use in a rifled: arr:; and
which, therefore, has its maximum spinning mo-
tion. at: the time it leaves the muzzle, said. pro-
jectile having ‘adj acent.its mose’ 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

20

25

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 flight.: : ;

35

which ' therefore has its- maXimum spinning mo- -

‘tion at the time it leaves the .muzzle, said pro-

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 operafive
position in which the front énd.of the core mem-
per is.exposed, said exposed portion of the mém-
Ler: I}a;vmg;fa plurality of air-inipelling teeth €X=
te'n’dwfg‘*generailly,.‘a;:';ia,lly angd forwardly. there-
fromi, the.shape of. ‘which has; such. relation . to
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
air outwardly away from said path.. i
8. A projectile for ‘use.in.a rifled arm’ and
which .- when. fired .. has: “acglired  its  maximum
spinning. motion and reservoir of kinetic energy
of rotation at the instant i leaves the ‘ninzzle,
said, projectile having.adj acent its nosé and ex-
tending forwardly in the general direction of its
lengthwise dimension 3 plutality of air-impelling
teeth which are so shaped and positioned that
during -the - eohtinued ~spiniing. 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 gaid air. outwardly, whereby said ki-

‘netic énergy of rotation is utilized to reduce the

density of the air ¢ircumjacent the projectile im-
mediately in the rear of the tip thereof and the
Fesistanice 'which the air offers to said teeth slows
down the spinning motion’ of the projectile. :

GEORGE NORMAN ALBREE.




