Sept. 19, 1961 H. F. DUNLAP ETAL 3,000,316

PROJECTILE
Filed July 10, 1944 2 Sheets-Sheet 1
3
/ .
£ 7 FIG.1
/9 12
24
/8. T
17 g
100

23a
' 23 25 INVENTORS
3/ 47 HENRY F. DUNLAP
WILLIAM D.CROZIER

\
2ho 5 Sea S0 26 ¥ ROBERT M.BLEAKNEY
] BY é;ﬁr‘ ’

TORNEY



Sept. 19, 1961

H. F. DUNLAP ETAL

3,000,316

PROJECTILE
Filed July 10, 1944 2 Sheets-Sheet 2
4/ 8 35
FlG.7
___;_’__ﬂ:
38
40
3%a
39
4lo 35b 8
5/ 48 48a 44
10
— ==
47
45 —_—
5/ 49° 48a 10 45 43
FlG.12
THEET FI6. 10
TW T 43 FIG.ll
\ =S

V)

4977 W ¥

HENRY F. DUNLAP
WILLIAM D.CROZIER

BfOﬂE RT % BLEA@E Y
ATTORNEY



United States Patent Of

3,000,316

Patented Sept. 19, 1961

-
1C€C

1

3,600,316
PROJECTILE

Henry ¥. Dunlap, William D, Crozier, and Robert M.

Bleakney, Albuquerque, N. Mex., assignors, by mesne

assignments, to the United States of America as repre-

sented by the Secretary of the Navy

Filed July 10, 1944, Ser. No. 544,192
1 Claim. (CL 102—93)

This invention relates to rotary sabot projectiles of the
type which: includes a subcaliber core having a substan-
tially full caliber sabot for supporting and centering the
core in a gun barrel and releasable from the core when
the projectile emerges from the gun muzzle. More par-
ticularly, the invention :has reference to a novel pro-
jectile of the character described in which the sabot is in
the form of a ring threaded on the rear end portion of the
core and releasable therefrom by centrifugal force.

One object of the invention resides in the provision of
a sabot projectile having a subcaliber core, a substantially
full caliber sabot threaded onthe rear end portion: of
the core, and a turning band mounted on the sabot, the
threads between the sabot and core being in such a direc-
tion that the sabot is tightened on the core by rotation
of the turning band through action of the gun rifling.

Another object of the invention is to provide a sabot
projectile of the character described in which the threaded
sabot is at least partially segmented by longitudinal, ra-
dial weakening cuts to facilitate fracturing of the turn-
ing band and release of the sabot under centrifugal force.
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Still another object is to provide a sabot projectile of - -

the character described in’ which the weakening cuts in
the sabot are filled with a malleable material, such as
copper, beaten into the cuts so as to seal the sabot against
leakage of the powder gases and to resist loosening of
the sabot on the core.

A further object of the invention is to provide a pro-
jectile comprising a subcaliber core having a substantially
full caliber segmented sabot for supporting the turning
band, the rear end portion of the sabot being tapered to-
ward the base of the core so that the powder gases in the
gun barrel exert a turning moment on the sabot segments
which opposes the normal tendency of the gases to upset
these segments.

An additional object of the invention is to provide
a sabot projectile of the character described which is
simple in construction, has relatively few parts, and may
be easily assembled.

These and other objects of the invention may be bet-
ter understood by reference to the accompanying draw-
ings, in which

FIG. 1 is a view in side
a sabot projectile made in accordance with the invention;

FIG. 2 is a rear elevational view of the projectile shown
in FIG. 1;

FIG. 3 is a sectional view on
showing the bourrelet;

FIG. 4 is a side elevational view of the assembled
bourrelet segments;

FIG. 5 is a view similar to
form of the projectile;

FIG. 6 is a sectional view on the line 6—6 in FIG. 5;

FIG. 7 is a view in side elevation, partly in section, of
another form of the projectile;

FIG. 8 is a sectional view on the line 8—8 of FIG. 7;

FIG. 9 is a view in side elevation, partly in section, of
still another form of the projectile;

FIG. 10 is a sectional view on the line 16—1¢ in
FiG. 9;

FIG. 11 is a perspective view with part of the sabot
ilustrated in FIG. 9, showing details of the threads and
the turning band groove, and

the line 3—3 in FIG. 1,

FIG. 1 showing a modified
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elevation, partly in section, of '
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FIG. 12 is a developed view of the turning band groove
of the sabot illustrated in FIGS..9 and 11,

Referring to the drawings, the projectile .shown -in
FIGS. 1 through 4 comprises a subcaliber steel icore 10
having an ogive 164 and-an annular groove 11 near the
ogive and in: which a substantially full caliber bourrelet
12 is mounted. | The bourrelet, as shown, comprises: a
plurality of segments 13 fitted closely together and seated
in the groove 11'to form a ringlike structure on the
core.. ‘At its front end, the bourrelet is formed with an
annular recess. 13a in:the periphery of the bourrelet, the
recess being partly defined by a shoulder 14. 'The bour-
relet segments 13 are held closely together in the groove
11 by a retaining ring 135 fitted tightly in the groove 13a
and engaging the shoulder 24. The ring being shrunk
or otherwise mounted on the bourrelet.  The bourrelet
segments 13 and the retaining ring 15 may be made of
steel or other suitable material. :

‘At: its redr end portion, the core 10 is . externally
threaded, as.shown at 17. A sabot 18, which may be
made of steel, is screwed .on the thread 17 and tightened
against the front end of the thread course., The sabot
18 is in the form of a ring having substantially full cali-
ber dimension and partially segmented by longitudinal,
radial slots: 19 extending from the rear end of the sabot
but terminating short' of its front end. The slots 19, as
shown, radiate from the inner diameter: or threaded por~
tion of the sabot but terminate short of the outer surface
of the sabot. ' In order to seal the sabot against leakage
of ‘gas through the 'slots 19, ‘we provide suitable seals 20
in. the front ends of the slots. Preferably, the seals 20
comprise a . malleable metal, such’ as copper, which is
beaten into the slots so as to fill completely the rear ends
‘thereof.  In this connection, it will be observed that the
seals 20, in their final’ form, are wedged. into the threads
17 on the core and serve to resist loosening Or unscrew-
ing of the sabot on the core. A turning band 21, which
may be made of annealed copper, is mounted on the
forward portion of the sabot 18 and supplements the
uncut portions of the sabot in holding the segments to-
gether on the threaded portion 17 of the core. ' )

The rear or trailing end portion of sabot 18 is tapered
sharply from the turning band 21 to the base of the
projectile. Accordingly, the outer peripheral surface of
the sabot is of generally frusto-conical form with its re-
duced end adjacent the base of the core. ’

In operation, when the projectile is fired from the gun,
the high pressure from the powder propellant acts upon
the base of the core 10 and also upon ‘the rear ends of
the sabot and the turning band. ~As the projectile moves
through the gun barrel, the turning band 21 is engraved
by the usual rifling in the barrel to impart rotation to
the core 16 through the sabot. The torque transmitted
from the turning band to the sabot acts to tighten the
sabot against the front end of the thread course 17 on the
core, whereby rotation of the band is transmitted to the
core without lost motion between the parts. Also, the

- seals 20 in the sabot slots 19, by reason of their close
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engagement with the core thread 17, form a thread lock
to oppose rotation of the sabot relative to the core during
transmission of this torque. During movement of the
projectile along the gun barrel, the core 10 is supported
and centered in the barrel by the bourrelet 12 and the
sabot 18, and the latter are held on the core by the con-
fining effect of the gun barrel, against the action of cen-
trifugal force incident to the high speed rotation of the
projectile. -

When the projectile emerges from the gun muzzle and
is thereby released from the confining effect of the gun
barrel, the bourrelet ring 15 and turning band 21 are
fractured under the centrifugal force, whereby the bous-
relet and sabot are released from the core. The core,
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therefore, proceeds along its trajectory without the aero-
dynamic drag which would otherwise be imposed upon
it by the bourrelet and the sabot. The ring 15 is broken
partly by the action of centrifugal force on its own mass
and partly by the radial force to which it is subjected by
the bourrelet segments. It will be understood that the
sabot 18 is fractured by the centrifugal force at the weak-
ened portions adjacent slots 19, the shattering of the sabot
being augmented by the reaction or counter-flexure of
the sabot segments when relieved at the muzzle of the
erstwhile powder gas pressure. The release of the bour-
relet and sabot from the core occurs immediately upon
emergence of the projectile from the gun barrel and is
effected with a relatively low energy loss and without
substantial interference with the flight of the projectile
core.

It will be observed that the slots 19 partially divide
the sabot into longitudinal segments, each of which acts
substantially as a cantilever beam radiating from the
threaded core portion 17. The powder pressure in the
gun barrel normally exerts a turning moment on these seg-
ment beams tending to upset them so that their outer
ends fold forwardly on the core. However, with the new
construction, by reason of the frusto-conical form of the
rear portion of the sabot, the powder gases exert on the
periphery of the sabot segments adjacent their rear ends a
turning moment which opposes the turning moment pre-
viously described. In other words, the effect of the
powder pressure on the frusto-conical portions of the
sabot segments is to force or flex the rear end portions
of the segments inwardly against the threads 17 on the
core, causing the threads to bear deeply into each other,
thereby resisting the tendency of the powder pressure to
upset the segments. Also, the gun barrel in effect exerts
a radial thrust inwardly on the turning band 21 which
resists the turning moment acting to upset the segments.

The projectile shown in FIGS. 5 and 6 comprises a sub-
caliber steel core 23 having a nose 24 and a threaded por-
tion 24 directly to the rear of the nose. A wind cap 25,
which may be made of aluminum, is screwed on the
threaded portion 244 and tightened against the shoulder
at the rear end of the threaded portion. A sleeve-like
bourrelet 26 of substantitally full caliber dimension is
closely fitted on the intermediate portion of the core.
The bourrelet 26 may be made of steel, plastic, or other
suitable material and is provided with a plurality of longi-
tudinal weakening cuts 27 radiating from the inner diam-
eter of the bourrelet but terminating short of its outer
diameter.

To the rear of the bourrelet 26, the core 23 is externally
threaded, as shown at 23a. A steel sabot 29, similar to
the sabot 18, is screwed on the threaded portion 23a and
tightened against the rear end of bourrelet 26. The sabot
29 has longitudinal slots 30 extending therethrough and
radiating from the threads 23a so as to partially segment
the sabot. The slots 30 are sealed by copper or other
malleable metal 31 beaten into the rear end of the slots
and forced into the threads 232. A turning band 32 is
mounted on the front end portion of the sabot and may
be provided with internal tongues 324 press-fitted into an-
nular grooves in the sabot to resist stripping of the band
from the sabot when the projectile is fired from the gun.
The rear end portion of the sabot 29 is tapered toward
the base of the projectile core, as described in connec-
tion with the projectile shown in FIG. 1.

The operation of the projectile shown in FIGS. 5 and
6 is generally similar to that of the projectile illustrated
in FIG. 1. However, the bourrelet 26 is held in position
on the core 23 by its tight fit around the cylindrical sur-
face of the core and also by engagement with the front
face of the sabot, so that it is unnecessary to provide an
annular groove or other positive means for securing the
bourrelet. It will be understood that the bourrelet 26
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is released from the core by fracturing of the bourrclet 75
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adjacent the radial cuts 27 under centrifugal force when
the projectile emerges from the gun muzzle.

Referring to FIGS. 7 and 8, the projectile there shown
comprises a subcaliber core 34 carrying a substantially
full caliber sleeve-like bourrelet 35 provided with longi-
tudinal radial cuts 36 for partially segmenting the bour-
relet. The cuts 36 radiate from the inner diameter of the
bourrelet but terminate short of its outer diameter so as
to leave uncut portions 354 holding the segments together
on the core.

The rear .end portion of the core 34 is externally
threaded, as shown at 38, and a sabot 39 of ring-like form
is screwed on the threaded portion 38. The sabot may be
made of steel or other suitable material and has a plural-
ity of longitudinal slots 39z extending through it, the slots
being sealed by copper or other malleable metal 4¢ beaten
into the rear ends of the slots and against the threads 38.
A turning band 41 is fitted closely around the sabot and
has internal tongues 41a disposed in annular grooves in
the peripheral portion of the sabot. As shown at 355,
the front end of the sabot 39 is tapered sharply and fits
closely against a complementary surface on the rear end
of the bourrelet. .

When the projectile shown in FIGS. 7 and 8 is ﬁ{ed
from a gun, the torque incident to rotation of the turning
band 41 by the gun rifling acts to tighten the sabot 39
against the front end of the thread course 38 on the core
and against the rear end of bourrelet 35, whereb.y rotation
of the turning band is transmitted to the core without lost
motion. As the projectile is accelerated in the gun barrel,
the resulting force of setback of the bourrelet_sleeve 35
against the sabot 39 acts to oppose the previously de-
scribed tendency of the powder gases to upset the sabot
segments. When the projectile emerges from the gun
muzzle, the uncut portions 35a of the bou?relet are frac-
tured by the centrifugal force due to the high §peed rota-
tion of the projectile, so that the bourrelet is released
from the core. Also, the turning band 41 is broken by Fhe
centrifugal force, and the sabot is released by fracgurmg
of its uncut portions under the action of the centrifugal
force. .
The projectile shown in FIGS. 9 through 12 comprises
a subcaliber core 43 and a sleeve-like bourrelet 44 fitted
clbsely around the core intermediate its end_s. The bopr—
relet 44 has a plurality of longitudinal radial weakemgg
cuts 45 which partially segment the bourrelet. On ts
rear end portion, the core has a thread course 47 on wmcp
a sabot 48 is screwed. The sabot is prov1ded.w1th lgngx—
tudinal weakening cuts 48z radiating from its inner dlam.-
eter to-its outer diameter and dividing the sabot into longi-
tudinal segments which are held together by an uncut por-
tion of the sabot at its rear end. Intermediate its ends,
the sabot has an annular external groove 49, the bottom
of which is scored as shown at 50, A turning band 51
is mounted in the groove 49 and fitted tightly against the
scored bottom 50 of the groove. .

The operation of the projectile shown in FIGS ' 9
through 11 is generally similar to that of the projectile
illustrated in FIG. 7. It will be observed, however, that
in the projectile shown in FIG. 9, it is ngt necessary to
provide seals for the longitudinal weakening «cuts 48q in
the sabot, since the rear end portion of the sabot is uncut.
The breaking of the uncut portion of the sabot is aided by
the cantilever action of the sabot segments under centri-
fugal force on the front portions of the segments. Also,
by reason of the scoring 50 .on the bottom of the ‘sa'pot
groove 49, the turning band is prevented from rotating
relative to the sabot under the action of the rifling as the
projectile is accelerated through the gun barrel.

The new projectile, in its various illustrated forms, is
simple and compact in construction, has relatively few
parts, and may be easily assembled. The sabot and bour-
relet provide efficient supporting and centering means
for the subcaliber core in the gun barrel and are quickly
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and positively released from the core by centrifugal force
as soon as the projectile emerges from the gun muzzle,
with relatively low energy loss and without substantially
interfering with the flight stability of the core.

We claim:

In a projectile, a subcaliber core having an external
thread course, means for centering the core in an over-
size gun barrel, said means consisting of an internally
threaded sabot which is screwed onto the thread course,
said sabot being at least partially slotted to insure its
shattering when eventually yielding to centrifugal fcrce,
and a malleable filler forced into the slots and extruding
into part of the thread course, respectively sealing the
slots against gas escape and locking the sabot on said
core.
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