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SEGMENTING WARHEAD PROJECTILE

This invention relates to an explosive warhead.
More particularly, separation of the fore section
and the aft section of the warhead prior to
detonation improves the.fragmentation distribution
along the line of f£light.

Conventional explosive projectiles have a
cylindrical housing made from steel or another dense
metal. When an explosive charge contained within
the housing detonates, the housing fragments and is
dispersed as a distinctive fragmentation pattern.
For a cylindrical housing, up to 80% of the
fragmenting mass is dispersed at a fly-off angle of
approximately 90° from the direction of projectile
flight with few forward and aft directed fragments.

Most of the fragment distribution is '
perpendicular to the direction of flight and a
target slightly forward of or rearward from the
detonation point will incur little damage. The
conventional projectile offers poor compensa;ion for
errors in the up range and down range directions.

There exists, therefore, a need for an
explosive projectile that generates a fragmentation
pattern more concentrated along the direction of
flight of the projectile. _

Accordingly, it is an object of the invention
to provide a segmenting warhead projectile that |
produces a fragmentation pattern concentrated along
the line of flight. It is a feature of the
invention that the segmenting warhead projectile has
a fore section and an aft section separated by a
separation chamber. Another feature of the
invention is that the separation chamber detongtes 3y
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_Thig_jnyention relates to an expl osive warhead. Mre particularly,
separation of the fore section and the aft section of the warhead prior to

detonation inproves the fragnentation distribution alon

flight.

expl osive projectiles have a cylindrie&= housing nmade from St ee
dense net al

det onat es,
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2. Description of Related Art ConVRHEALACEB!

When an expl osi ve charge contained within the housing

t he housing fragnments and is dispersed as a distinctive

fragnentation pattern. For a cylindrical housing, up to 80% of the

fragmenting mass is dispersed at a fl (
fromthe dirgaticmn kg detgnation qf e fANe sec-ion.ahd the 3

section and that the fore section and the aft
section separéte by a desired amount prior to being
detonated.

It is an advantage of the invention that the
fragmentation pattern produced is concentrated along
the line of flight increasing the distribution of
fragments up range and down range of the detonation
point, compensating for range errors.

In accordance with the invention, there is
pfovided an explosive warhead. The warhead has a
cylindrical body with a fore section that is
integral with an aft section. A mid section is
disposed between the fore section and the aft
section. The fore section has a frangible first

"housing containing a first explosive and has a first

interface with the mid section. The aft section has
a frangible second housing and contains a second
explosive and has a second interface with the mid
section. The mid section has a frangible third
housing and contains a third explosive.

In accordance with the invention, there is
further provided a method for detonating an
explosive warhead. This method includes the steps
of: ' _ |

(a) Providing a cylindrical body that has a
fore section integral with an aft section with a mid
section disposed therebetween. The fore section has
a frangible first housing containing a first
explosive and a first interface with the mid
section. The aft section has a frangible second
housing and contains a second explosive and has a
second interface with the mid section. The mid

or—anott

y-of f angle of a roxinatg%y 90[ ERR]
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fragnents. Most of the fragnment distribution is perpendicUIar to the

di-rection of flight and a target slightly forward of or

rearward fromthe

detonation point will incur little danage. The conventional projectile.

of fers poor conpensation for errors in the up range ngs@RET ®ASBEEN
di recti ons. There exists, therekgre, a need fo§ an epgHi@ASEBE
projectile that generates a fragnentation pattern no bng

the direction of flight of the projectile.

SUMVARY OF THE

| NVENTI ON Accordingly, it is an object of the invention to provide
a segnenting warhead projectile that Rroduces a fragnentation pattern

section has a frangible t
third explosive.

ird housing and contains a

(b) Detonating the third explosive to fracture
the third frangible housing and separate the fore

section from the aft section.

(c) Delaying detonation of the first explosive
and of the third explosive for a desired time

following step (b).

The objects, features and advantages described

hereinabove will become more'apparent from the

specification and drawings that follow.

Figure 1 illustrates in cross-sectional
representation an explosive warhead as known from

the prior art.

Figure 2 illustrates the fragmentation pattern

of the explosive warhead of Figure 1.

Flgure 3 illustrates in cross-sectional
representation a segmenting warhead projectile in

accordance with the present invention.

Figure 4 illustrates in cross-sectional
representation the separation of the fore section
from the aft section of the segmenting warhead

projectile of Figure 3.

Figure 5 illustrates the fragmentation pattern
of the fore section of the segmenting warhead

projectile of Figure 3.

. Figure 6 iliustrates the fragmentation pattern
of the aft section of the segmenting warhead

projectile of Figure 3.
Figure 7 illustrates the overlapping

fragmentation patterns of the fore and aft sections
of the segmenting warhead projectile of Figure 3.

This Sheet Has Been Repla

R0

1




concentrated along the line of flight. It

section separated by a separation chanber.

is that the separation chanber detonates prior to detfona

_ is a feature of the invention
that the segnenting warhead projectile has a fore section and an af t

Anot her f %H{ddsﬁé}a £ g‘]gé’ﬁe‘ )

section and the aft section and that the fore sectio
separate by a desired anount prior to being detonated.
advant age of the invention that the fragnmentation pattern

1t

Figure 1 shows an explosive projectile 10 as
known from the prior art. The projectile is
cylindrical with a housing 12 formed from steel or
another dense material. The housing 12 wall
thickness is on the order of 3 millimeters. A
central cavity defined by this housing 12 is filled

with a suitable explosive 14.

The projectile 10

travels along a line of flight 16 that is usually

parallel to a major access of

the projectile 10.

When a fuse 18 detonates the explosive 14, the

‘housing 12.of the projectile 10 fragments.

illustrates the fragmentation

pattern 20 of a

22 millimeter in diameter projectile following
detonation. There is a 1% probability of

incapacitating a target located within the boundary
22 of the outermost contour line. There is a 10%

probability of incapacitating
within the boundary 24 of the

a target located
next inner contour

Figure 2

line. The probability of incapacitation increases
according to the scale 26 until, within the boundary
28 of the innermost contour line the probability is

90%.
Approximately 80% of the

fragmenting mass is

concentrated around a flyoff angle of approximatély
90° from the line of flight 16. Only a very smal
percentage of the fragmentation mass is directed in
the forward or aft direction along the line of
flightils. The result is poor compensation for miss

1

errors in the up range and the down range direction.

Both up range targets and down range targets incur

little, if any, damage.

Figure 3 illustrates a segmenting warhead
projectile 30 in accordance with the invention.
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produced is concentrated along the line of flight increasing the
‘di.stribution of fragnments up range and down range of the detonation point,

conpensatlng for range errors. In accordance with the |nvent|on

there is provided an expl osive warhead. The warhead h body
with a fore section that is integral _wi.th an aft sec TS SHERT HASEEENoh i s
di sposed between the fore section and the aft sectio TheREBAEERect has

a frangible first housing containing a first explosive and has a first
interface with the md section. The aft section has a frangible second
housi ng and contains a second explosive and has a second interface wth the

md secti onseahennﬁdgsaarh@adhmogefmﬁn@ l3oe Hay rad mm nd cont ?i ntsha
third expl ogj . | c nven ere is further
provi dedpa %g#ﬁngr%graldgtogxa{z égg% sﬁ/&e irrret hod i ncl udes
the steps ofhat is 1n@sprale¢hdanga£tcﬂeqmrna6.bocB;ythat has a fore

section int §H{:é?r&"lt BrafsahleaR®Cithat Wn'e £ord LetSldP i spased
t her ebet ween fore ..
section are sufficiently bonded together to behave

as a single component.

Disposed between the fore section 34 and the
after section 36 is a mid section 38.

The fore section 34 has a frangible first
housing 40 that is made from a dense, brittle metal
such as steel. Other metals useful for the '
frangible first housing include tungsten, tantalum,
depleted uranium and alloys thereof. The preferred
steels for the frangible first housing 40 are those
known as high carbon steels.

The frangible first housing has a thickness
that is from about 10% to 20% of the diameter of the
projectile. For a projectile having a diameter
between 19 mm and 25 mm, the first housing diameter
is from about 2 mm to 5 mm and preferably from about
2.5 mmn to 3 mm. Contained within the frangible
first housing 40 is a first explosive 42. Aany
explosive capable of fragmenting the frangible first
housing 40 is suitable.

Suitable compositions for the first explosive
include LX-14 havxng the composition, by weight,
95.5% of HMX (cyclotetramethylenetetran1tram1ne) and
4.5% of a thermoplastic binder such as the
polyurethane ESTANE (B.F. Goodrich Co., Cleveland,
Ohio, U.S.A.). Another suitable first explosive is
RDX (cyclotrimethylenetrinitramine). LX-14 is
preferred because of increased energetic capacity.
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section has a frangible first housing containing a first explosive and a
‘first interface with the md section. The aft section has a frangible
second housing and contains a second expl osive and has a second interface

with the md section. The md section has a frangi pt LA£ g—heusi-ng-and
Ehg_f EPL

contains a third expl osive. (b) Det onat i n 'YHA§%§EUS ve to
fracture the third frangi bl e housing E\-Te separate éQEPlon ffomthe
aft section.

REPLACENMENT . SHEET 3

28 MAY 1997

The aft section 36 has a franéible second
housing 44 that is similar to the frangible first
housing 40 and is independently selected from the
materials specified for the frangible first housing
40. Preferably, the frangible second housing 44 is
also a high carbon steel and the thickness of the
frangible second housing is from about 10% to 20% of
the diameter of the projectile. Preferably, for
projectiles having a diameter between about 19 mm
and 25 mm, the frangible second housing thickness is
from about 2.5 mm to 3 mm.

Contained within the second frangible housing
44 is a second explosive 46. The second explosive
46 is independently selected from the group suitable
as the first explosive 42. Preferably, the second
explosive 46 is. also LX-14.

The mid section 38 is disposed between the fore
section 34 and aft section 36 and integrally bonded
to both such as by threaded joints 39. The mid
section 38 has a frangible third housing 48 that may
be any readily frangible material. Suitable
material for the frangible third housing 48 include
a high carbon steel.

The thickness of the frangible thlrd hous1ng 48
is the minimum required to retain structural
integrity during projectile launch, about 1.5 mm to
3 mnm.

Contained within the frangible third housing 48
is a third explosive 50. The third explosive 50 is
any explosive suitable to segment the frangible
third housing 48. Preferred explosives include LX-
14 and RDX with RDX being most preferred.
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(c) . Delaying detonation of the first explosive and of the third

expl-osive for a desired tine follow ng step (b). The objects,
features and advant ages descri bed herei nabove wil|l becone nore apparent
fromthe specification and drawi ngs that follow.

I N THE DRAW NGS Figure | illugtrates in c GEESSHEWHBR&BEEN
representation an expl osi ve war head as known from [ he prREFLAGER.

Figure 2 illustrates the fragnentation pattern of e explosive warhead of
Fi gure 1. Figure 3 illustrates in cross-sectional representation a

segnenting warhead projectile in accordance with the present I nventi on.
A first interface 52 facilitates communication

between the third explosive 50 and the first
explosive 42. It is desirable that the first
explosive detonates subsequent to detonation of the
third explosive 50. To provide the detonation
delay, the first interface 52 contains a suitable

- Slow burning material such as a fuse formed from an
RDX base compound filled with a delay mix such as
tungsten powder mixed with barium chromate,
potassium perchlorate and diatomaceous earth.

A second interface 54 facilitates communication
of the third explosive 50 with the second explosive
46. Since a delay in the detonation of the second
explosive 46 is desired, the second interface 54
also contains a slow burning compound such as an RDX -
base compound filled with a delay mix.

The segmenting warhead projectile is launched
from any suitable apparatus such as a grenade
launcher, for example, the M-203 and Mark-19
utilized by the U.S. Armed Forces.

A fuse 56 as known from the art is actuated by
any desired means to initiate detonation of the
third explosive 50. One suitable fuse is torroidal
shaped and wrapped around the mid section 38.

Detonation of the third explosive 50, fragments
the frangible third housing 48, separating the fore
section 34 from the aft section 36. The shock wave
of detonation of the third explosive 50 accelerates
the fore section 34 while decelerating the aft
section 36, causing the sections to separate.
Detonation of the third explosive 50 also ignites
the material contained within the first interface 52

-
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Figure 4 illustrates in cross-sectional representation the separation of
the.fore section fromthe aft section of the segnenting warhead projectile

.of Figure 3. : Figure 5 illustrates the fragnentation pattern of the
fore section of the segnenting warhead projectile P BAS BEEN

Figure 6 illustrates the fragnentatlop pattern of he a g bon of t he
segmenting war head projectile of Figufre - b-grH-e . ...uot s the

over |l appi ng fragnentation patterns of the fore and aft sections of the
segnenti ng warhead projectile of Figure 3.
DETAI LED DESCRI PTI ON Figure 1 shows an expl osive projectile 10 as

known from the pirhal daitionati8nPbdl ehlel khirtl eWpIM¥ived!50M ddgrdiousi ng 12

fornmed from steel
a distance up range of the intended target to

compensate for the delay in detonation of the first
explosive 34 and second explosive 36.

With reference to Figure 4, subsequent to
separation, the sections travel along the same line
of flight 16 at slightly different speeds increasing
the separation distance 58. Detonations of the
first explosive 42 and second explosive 46 are
timed, through the length of the first interface 52
‘and second interface 54, as well as the selection of
material and quantity of material occupying the
first interface 52 and the second interface 54.

The optimum separation distance 58 is that
which results in two relatively spherical
fragmentation patterns that slightly overlap at
their adjacent edge. Since the larger the
projectile, the larger the fragmentation pattern,
the optimum separation distance is dependent on size
of the projectiles. Typically, the separation
distance 58 will be from about 0.5 meters to 10
meters and preferably from about 3 meters to 5
meters. '

Figure 5 illustrates the fragmentation pattern
from the fore section and Figure 6 illustrates the
fragmentation pattern from the aft section for a
projectile 30 as illustrated in Figure 3. The
projectile has diameter of 22 mm and the boundary

- line contours represent the probability of
incapacitation as described above.

The warhead is traveling at a nominal speed of
about 305 meters per second (1000 feet per secbnd).
The time between detonation of the third explosive

heet Has Been Replaced -

T



anot her dense material. The housing 12 wall thickness is on the order of 3
m.llinmeters. A central cavity defined by this housing 12 is filled mnth a
;suitabl e expl osive 14. The projectile 10 travel s al qNEoR dIEER BAS BEEND

that is usually parallel to a major axis of the projjeC 'lﬁE?‘CED
When a fuse 18 detonates the epr05|v% 14, the housitag=¢2—0

and detonation of the first and second explosives is
from about 50 milliseconds to 200 ms and preferably
from about 100 ms to about 150 ms.

The optimal fragmentation pattern along the
line of flight is achieved when the fore section and
the aft section both have a shape approximating a
sphere. Preferably, the ratio of the length of the
fore section and of the aft section along the line
of flight to the diameter of the sections
perpendicular to the line of flight is from about
0.5:1 to 2:1 and preferably from about 0.9:1 to
l1.1:1.

Figure 7 shows the fragmentation pattern
achieved with a 22 mm diameter segmenting warhead
projectile in accordance with the invention. The
overlépping fore section and aft section
fragmentation patterns were achieved with 5 meters
of separation at detonation.

A significant portion of the fragmentation
pattern is along the line of flight and up range
targets and down range targets are both within the
high probability of incapacitation fragmentation
boundary line contours, illustrating the
significantly more effective projectile design for
bursting munition achieved with the warhead of the
invention. .

It is apparént that there has been provided in
accordance with this invention a segmenting warhead
projectile that fully satisfies the objects,
features and advantages set forth hereinbefore.
While the invention has been described in
combination with specific embodiments and examples
thereof, it is evident that many alternatives,
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projectile 10 fragnents. Figure 2 illustrates the fragmentation pattern 22

of @ 22 millimeter in dianeter projectile follow ng detonation. There is a
1% probability of incapacitating a target |ocated within the boundary 22 of
t he outernost contour line. There is a 10% probabili RCBEEN iing a

target |located within the boundary 24 t he next i
probability of incapacitation i ncreases according tolthe H-e—26—umnti |,
wi thin the boundary 28 of the innernbst contour |line, the probability is
90% Approxi mately 80% of the fragnenting mass is concentrated
around a flyoff angle of approximately 90[err] fromthe line of flight 16.
fOnl y advery ﬁ&&%blh&tﬁ@h&al@adOiraEﬂaFﬁbwwﬂlall i aprefrart dio ect ed in the

orward or a irect.i al.ong.the_Line | 6. esu i s poor
conpensat i onH’B i‘&lgﬂioﬂ'? %Het AE SR 3&&3‘%3’? t‘%’é %e'i d| rection.
Bot h up rangdesergptaomnd dcmorddngdyt, adgetis iinhended tiee enbiraes, danage.
Figure 3 T1T435raeh 21300M8RYAE, "4RI3d licd drfs 3hd fhtions

as fall within the spirit and broad scope of the
appended claims.
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accordance wth the invention. The segnenting warhead projectile 30 has a
"general ly cylindrical body 32 made up of a fore section 34 that is integral
M th an aft sectten—36—By integral it is meant that the fore section and
aft secti bonded together to behave as a S|ngle .
Conponemcm'ﬂ"wmm,mam )l;et ween the fore section 34 s‘v h
section 36 isfa hidMtsectisoon 38. 11The fore sectio uﬂ égéﬁﬁwb e
first housing 40 that is nmade froma dense, brittle ne teel
‘O her netals useful for the frangible first housing |nclude tungsten
tantal um depl eted uranium and alloys thereof. The preferred steels for the
frangi bl e fF§‘FP%§¥§%Q%§$O are those known as high carbon steels.
The frangib ng has a thickness that is fromabout 10%to 20%
of the dlaneter of the projectile. For a projectile having a

1. An explosive warhead (30), characterized

by:

a cylindrical body (32) having a fore
section (34) integral with an aft section (36) with
a mid-section (38) disposed therebetween;

said fore section (34) having a frangible
first housing (40) containing a first explosive (42)
and a first interface (52) with said mid-section
(38), said first interface (52) filled with a first
delay mix;

said aft section (36) having a frangible
second housing (44) and containing a second
explosive (46) and having a second interface (54)
with said mid-section (38), said second interface
(54) filled with a second delay mix;

said mid-section (38) having a frangible third
housing (48) and containing a third explosive (50);
and

a fuse (56) disposed within said frangible
third housing (48) to initiate detonation séid third
explosivé (50) wherein said first interface (52) and
said second interface (54) are both of a length
effective to contain a quantity of first and second
respective delay mixes that is effective to delay
detonation of said respective first (42) and second
(46) explosives for from 50 milliseconds to 200
milliseconds after detonation of said third
explosive (50), thereby generating relatively
sphericai fragmentation patterns that overlap.

2. The warhead (30) of claim 1 characterized
in that said fore section (34) and said aft section

/
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REPLACEMENT SHEET | 5 di anet er
‘bet ween first housing dianmeter is fromabout 2 Mmmto 5

.mm and pre? | ;2.5 mMmto 3 mm Contained within the frangible
first housi ﬂmm'""mMﬂm[ expl osive 42. Any expl gstwe_capabl e of
fragmenting*thé framgi bl el rst housinﬂ 40 is suit-bP@ISSHEngA sut-ahl e
conpositions for the first explosive'? Clude LX-14 hayvi NREM AgLhH '

by wei ght, 95.5% of- HWX (cycl otetramnet hyl enet etranitram néeJ—anre
t her nopl asti ¢ bi nder

o of a

(36) independently each have a housing (40, 44)
thickness of from about 10% to 20% of the diameter
of said warhead (30).

3. The warhead (30) of claim 2 characterized
in that said first housing (40) and said second
housing (44) are independently each selected from
the group consisting of iron, steel, tungsten,
tantalum, depleted uranium and alloys thereof.

4. The warhead (30) of claim 3 characterized
in that the ratios of the length to the diameter of
said fore section and of said aft section are,
independently, from about 0.5:1 to about 1.1:1.

5. The warhead (30) of claim 4 characterized
in that said first housing (40), said seéond'housing
(44) and said third housing (48) are all high carbon
steels. '

6. The warhead (30) of claim 4 characterized
in that first and second threaded joints (39) bond
said mid section (38) to said fore section (34) and
to said aft section (36), respectively.

7. The wa;head (30) of claim 4 characterized
in that said delay mix is tungsten powder combined
with barium chromate, potassium perchlorate and
diatomaceocus earth.

8. The warhead (30) of any one of claims 1-7
suitable for launching from a grenade launcher and
characterized by: '

-
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such as the pol yurethane ESTANE (B.F. Goodrich Co., O eveland, OH). Anot her
SU|tabIe first explosive is RDX (cyclotrlnethylenetrln|tran1ne) LX-14 is
red "because of 1ncr ease energetic capacity. The aft section

36 has a friiu'“wﬂll ﬂu umP ing 44 that is simla~tathe frangible first
housi ng 40 ly selecygd fromthe %‘3!& SHEETSHWS BEEN ] f Or

t he franglble fi'rst housi.ng 40. Preferably, the frangi bl &BieaBid houdi ng 44
is also a high carbon steel and the thickness of the frangi bl € S€co
housing is fromabout 10%to 20% of the diameter of the projectile.
Preferably, for projectiles having a dianeter between about 19 mm and 25
mm the frangible secmmmﬁmf&@xmay'i ¢32y omawingta2. 5 nmto 3 mMm

The second" SHARIR 6 TEER AIEH LS FS €21 ZEERI {1 om Lhe gr oup suit abl o
as the first expl osivesatiad Msaﬁtwnthusehmﬂngxplbsghe 46 is also
;ﬁaljft carbth BehSE P14t Iousidl SPPGFIwPeh VECniBknbgEeoFeCt | ON 34

from about 2.5 mm to about 3 mm;

said aft section (36) having a high carbon
steel second housing (44) with a thickness of from
about 2.5 mm to about 3 mm; and
said mid-section (38) having a high carbon
steel third housing (48) with a thickness of from
about 1.5 mm to 3 mm.

9. A method for detonating an explosive
warhead (30), characterized by:

a) prov1d1ng a cylindrical body (32) havzng a
fore section (34) integral with an aft section (36)
with a mid-section (38) disposed therebetween, said
fore section (34) having a frangible first housing
(40) containing a first explosive (42) and a first
interface (52) with said mid-section (38), f£illing
said first interface (52) with a first delay mix,
said aft section (36) having a frangible second
housing (44) and containing a second explosive (46) -
and having a second interface (54) with said mid-
section (38), filling said second interface (54)
with a second delay mix, and said mid-section (38)
having a franglble third housing (48) and containing
a third explosive (50), sald_mld-sectlon (38) having
a fuse (56) disposed therein;

b) detonating said third explosive (50) by
actuation of said fuse (56) thereby fracturing said
third frangible housing (48) and separating said
fore section (34) from said aft section (36) while

/
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section 36 and integrally bonded to both such as by threaded joints 39. The
n1d sectlon 38 has a frangible third housing 48 that may be any readlly

Jra |l e material. Suitable naterial for the frangib
i ncI ude a hi I“lm“ml“mlms u L The t hi ckness of hH-_llSerlﬁg'_FlﬁAéﬁ _
housi ng 48 | ired toﬁhstaln structurdl i nt BEFLAGEDduri ng

projectile Iauncﬁ about 1.5 mmto 3
6

igniting said first delay mix and said second delay
mix; and

c) delaying detonation of said first
explosive (42) and said second explosive (46) for
from about 50 milliseconds to 200 milliseconds after
step (b), thereby generating relatively spherical
fragmentation patterns that overlap.

10. The method of claim 9 characterized in
that step (c) occurs when said fore section (34) is
separated from said aft section (36) by a distance
(58) of from about 0.5 meter to 10 meters.

11. The method of either claim 9 or claim 10
characterized in that the ratios of the length to
the diameter of said fore section (34) and of said
aft section (36) are, independently, selected to be
from about 0.5:1 to about 2:1. -
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"The third explosive 50 is any explosive suitable to sew.qﬂ::
‘third housing 48. Preferred expl osives include LX-14 afd J~?ﬁFfHAQF EHb ng

g

P

-

i

s

.~

Cont ai ned within the frangible third housing 48 is a third epr05|ve 50

nost preferred. A first interface 52 facilitat s
between the third explosive 50 and the first explosive 42. It is desirable
that the first explosive detonates subsequent to detonatlon of the third
expl osive 50. To provide t hABSTRE Q& TS ' i nterface 52

contains a suitable slow_burnin terial h rmed from an RDX
base conpound filled ﬁEGMEN&T&ﬂa g&é Pﬁ@ﬁé‘giﬂhégd by
M| .-T-23132-A, tungsten powder m xed with barium chronate, potassium

perchlorate and di at omaceous earth. A second interface 54
facilitates conmisegrentingtwarhaaddpspjlentiile SGEW thrshe Serend

expl osive 4Gaciiie 234f! Btagralewdehona! iadit PeddiorbeCH, exgl osive 46 is
desired, the second | nterface; 54 -
mid section (38) is dispcsed between the fore
section (34) and the aft section (36). Up range of
a target, an explosive (50) contained within the miaq
section (38) is detonated separating the fore
section (34) from the aft section (36). When a
desired separation distance (58) is achieved,
explosives (42, 46) contained within the fore (34)
and aft sections (36) detonate, fragmenting the
housing (40, 44) of the sections (34, 36). The
tragméntation patterns of the two sections (34, 36)
overlap, providing a high dispersion of
 fragmentation segments along the line of flight
-compensating for range errors. (Drawing Figure 3)
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alkso, contains a slow burning conmpound such as an RDX base conpound filled

wﬁtﬁ a delay m x. The segnenting warhead projectile is |launched from
.any suitabl e apparatus such as a grenade | auncher, for exanple, the M 203
and Mark- 19 utilized by the U S. Arnmed Forces. A fuse 56 as known

fromthe art is actuated by any desired neans to initiate detonation of the
third explosive 50. One suitable fuse is_torroidal shaped and w apped

around the md section 38. : Det onatf%n of the third expl osi ve 50,
fragnments the frangible third housing 48} separating the fore section 34
fromthe aft section 36. The shock wave d8t onation of the third

expl osi ve 50 accelerates the fore section 34 wtile decelerating the aft
section 36, causing the sections to sepé&

expl osive 50 also ignites ﬂﬁ%\QE%erial
52 and within the second interfate 54.
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7 : The detonation of the third explosive 50 occurs a di stance up
range of the intended target to conpensate for the delay in detonation of
.the first explosive 34 and second expl osive 36. With reference to
Figure 4, subsequent to separation, the sections travel along the sane |ine
.of flight 16 at slightly different speggg I ncreasi ng the separation

di stance 58. Detonations of the first pl osi ve 42 and second expl osive 46
are tinmed, through the length of the 2? st interface _

30— 36, 39, 54 %3 52,
= 40
46 44 48 50 34
FIG. 38
34
\
_-58




52 and second interface 54, as well as the selection of material and
-quantity of material occupying the first interface 52 and the second
.interface 54. The optinum separation di stance 58 is that which
"results in two relatively spherical fragnentation patterns that slightly
overlap at their adjacent edge. Since the larger the projectile, the |arger
the fragnentation pattern, the opti num separation distance is dependent on
size of the projectiles. Typically, the separation distance 58 will be from
about 0.5 neters to 10 neters and prefera AA from about 3 neters to 5
neters. Flgure 5 Il lustrates thg-ragmgntation pattern fromthe fore
section and Fifgtre—6—t+t+ustrates—tte—frathedt grromrparrermTTom the art
section for alprojectile 30 as illustratedin Figure 3. The projectile has
di aneter of 22 mm and the boundary I|ine coqtours represent the probabilify
of incapacitatlion as dgsgribed above. 1%
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FIG. &6
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The warhead is traveling at a nom nal speed of about 1000 feet per second.
The .ti me between detonation of the third expl osive and detonation of the
Jfirst and second expl osives is fromabout 50 mlliseconds to 200 ns and
preferably from about 100 ns to about 150 ns. The optinma
fragmentation pattern along the line of flight is achieved when the fore
section and the aft section both have a shape

- 4/4
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approxi mating a sphere. Preferably, the ratio of the |ength BEPLAGEMENT SHEET
section and of the aft section along the line of flight to]the dianeter
the sections perpendicular to the line df flight is from apopt i A 2
and preferably fromabout 0.9:1 to 1. 1: i Figure 7 php Zﬁﬁdé&(%7
fragmentation pattern achieved with a 22 nm di aneter segnept Hg—wearhead

projectile in accordance with the invention. The overl appihg fore section

and aft section fragnentation patterns were achieved with neters. of

separation at detonation. significant portion of the fragnmentation
pattern is al ong SEGMENTH\I@h BEAT)ePROIECIH &wn range
targets are both within the high probability of incapacitation
fragnentation boundary line contours, illustrating the significantly nore

bur stin

effective projectile design for rrunltl on achi eved with the warhead
of the invention. | BACK N ‘ XTION been provided in
accordance with this invention a segrrentl ng war head projectile that fully
satisfies the objects, features and advantages set forth hereinbefore.

Wil e the inventi onl_has Field of the Invention

This invention relates to an explosive warhead. More particularly,
_separation of the fore section and the aft section of the warhead prior to

detonation imiaroves the fragmentation distribution along the line of flight..

2. Description of Related Art

Conventional exfylosive brojectiles have a cylindrical housing made
from steel or another dense metal. When an explosive charge contained
within the housing detonates, the housing fragments and is dispersed as a
distinctive fragmentation pattern. For a cylindrical housing, up to 80% of
the fragmenting-mass is dispersed at a fly-off angle of approximately 90°
from the direction of projectile flight with few forward and aft directed
fragments.

Most of the fragment distribution is perpendicular to the direction
of flight and a target slightly forward of or rearward from the detonation
point will incur little damage. The conventional projectile offers poor
compensation for errors in the up range and down range directions.

There exists, therefore, a need for an explosive projectile that
generates a fragmentation pattern more concentrated along the direction of
flight of the projectile.

SUMMARY OF THE INVENTION

Accordingly; it is an object of the invention to provide a

segmenting warhead projectile that produces a fragmentation pattern



been described in cohbination with specific enbodi ments and]eg CeMENT SHEET

thereof, it is evident that many alternatives, nodification ot

will be apparent to those skilled in the art in light of th or egoi n
(DB NAY Ry

ad_scope of

description. Accordingly, it is i ntended to enbrace all suc
nodi fications and variations as fall within the spirit and Br
t he appended cl ai ns.

REPLACEMENT SHEET | N THE CLALMS. —

concentrated along the line of flight. It is a feature of the invention that
the segmenting warhead projectile has a fore section and an aft section
separated by a separation chamber. Another feature of the invention is
that the separation chamber detonates prior to detonation of the fore
section and the aft section and that the fore section and the aft section
separate by a desired amount prior to being detonated.

It is an advantage of the invention that the fragmentation pattern
produced is concentrated along the line of flight increasing the distribution
of fragments up range and down range of the detonation point,
compensating for range errors. _

In accordance with the invention, thefe is provided an explosive
warhead. The warhead has a cylindrical body with a fore section that is
integral with an aft section. A mid section is disposed between the fore
section and the aft section. The fore section has a frangible first housing
containing a first explosive and has a first interface with the mid section.
The aft section has a frangible second housing and contains a second
explosive and has a second interface with the mid section. The mid
section has a frangible third housing and contains a third explosive.

In accordance with the invention, there is further provided a
method for defonating an explosive warhead. This method includes the
steps of: _

(a) Providing a cylindrical body that has a fore section integral
with an aft section with a mid section disposed therebetween. The fore
section has a frangible first housing containing a first explosive and a first
interface with the mid section. The aft section has a frangible second
housing and contains a second explosive and has a second interface with
the mid section. The mid section has a frangible third housing and
contains a third explosive.

{b) Detonating the third explosiv_é to fracture the third 't'r:mgible

housing and separate the tore section from the att section.



, CLAILM 1. An expl osive warhead, conprising: RE’L?\EEME@T IS‘P@ET
body havi ng a fore section integral vmth an aft section M Hr—a—A-e-—-seeti+on

di sposed t her ebet ween; said fore section having ajff ble first
housi ng containing a first expl osive an8 a first interfafe m&ﬂ%"&gf 97

m d-section, said first interface filled wth a first defa
said aft section having a frangi ble second housing and cpntaining a second
expl osi ve and having a second interface with said m d-sebitoh——said-second

interface filled wigh a Dﬂ?ﬂﬁg dewh@jondXthe firstS@dplbsiVedariiest thenhik@vi ng a

frangi ble third hou5|n containing a third explosive; and
explosive for a desired time followmg step (b).

The objects, features and advantages described hereinabove will

become more apparent from the specification and drawings that follow.
IN THE DRAWINGS

Figure 1 illustrates in cross-sectional representation an explosive
warhead as known from the prior art.

Figure 2 illustrates the fragmentation pattern of the explosive
warhead of Figure 1.

Figure 3 illustrates in cross-sectional representation a segmenting
warhead projectile in accordance with the present invention.

Figure 4 illustrates in cross-sectional representation the separation
of the fore section from the aft sectiori of the segmenting warhead
projectile of Figure 3. |

Figure 5 illustrates the fragmentation pattern of the fore section of
the segmenting warhead projectile of Figure 3.

Figure 6 illustrates the fragmentation pattern of the aft section of
the segmenting warhead projectile of Figure 3. |

Figure 7 illustrates the overlapping ﬁ'agmentatioﬂ patterns of the
fore and aft sections of the segmenting warhead projectile of Figure 3.

DETAILED DESCRIPTION

Figure 1 shows an explosive projectile 10 as known from the prior
art. The projectile is cylihdrical with a housing 12 formed from steel or
another dense material. The housma 12 wall thxckness is on the order of 3
millimeters. A central cavity defined by this housing 12 is filled with a
suitable explosive 14. The projectile 10 travels along a line of flight 16

that is usually parallel to a major axis of the projectile 10.



a fuse disposed within said frangible third housing to irfi RERLACHKENTNSNERM
~of said third explosive wherein said first interface and |said SC?C?G
interface are both of a length effective to contain a qugntjity._o ir ang
second respective delay mixes that is effective to del ay detoégtMA‘ﬂ ‘Bé}sai q
respective first and second explosives for from50 mllideqonds to 200 ‘
mlliseconds after detonation of said third expl osive, tHereby generating
relatively spherical fragnmentation patterns that overl ap. 2——Fhe

war head of cl ai m 1 When aifisest detbmates the ekplosivarid, thei lhusing Keef then

i ndependent |y each..havwe.a housi t hickness of from about 10% 20% of the
Lli amFa)ter of ggf'@e&gpﬂéafaqgmen S. g@“ﬁ%_‘%ﬂ@é&‘%&“@%tm@ Rﬂf-ﬁr’éig said first
housi ng and s@f@ ZeaMMlithdf@Us i dMndECooRLERERUBWINg/ dGkHioRe | Btk Ets 4 T om t he

group consisting of iron, . . . _
1% probability of incapacitating a target located within the boundary 22 of

the outermost contour line. There is a 10% probability of incapacitating a
target located within the boundary 24 of the next inner contour line. The
probability of mcapacitatibn increases according to the scale 26 until,
within the boundary 28 of the innermost contour line, the probability is
90%. | | |

Approximately 80% of the fragmenting mass is concentrated |
around a flyoff angle of approximately 90° from the line of flight 16.
Only a very small percentage of the fragmentation mass is directed in the
forward or aft direction along the line of flight 16. The result is poor
compensation for miss errors in the up range and the down range
direction. Both up range targets and down range targets incur little, if
any, damage.

Figure 3 illustrates a segmenting warhead projectile 30 in
accordance with the invention. The segmenting warhead projectile 30 has
a generally cylindrical body 32 made up of a fore section 34 that is
integral with an aft section 36. By integral it is meant that the fore section
and aft section are sufficiently bonded together to behave as a single
component. _ _

Disposed between the fore section 34 and the after section 36 is a
mid section 38. ' _

The fore section 34 has a frangible first housing 40 that is made
from a dense, brittle metal such as steel. Other metals useful for the
frangible first housing include tungsten, tantalum, depleted uranium and
alloys thereof. The preferred steels for the frangible first housing 40 are
those known as high carbon steels.

The frangible first housing has a thickness that is from about 10% -

to 20% of the diameter of the projectile. For a projectile having a



steel ;. tungsten, tantalum depleted uranium and alloys t \eRERLACEMENT SHEET
REPLACENMENT SHEET 4. The warhead of claim3 whefe[n The TatTos

the length to the dianeter of said fore section and of shifl Iﬂﬁn
i ndependent |y, from about 0.5:1 to®%bout 1.1:1. 28 MAY

are,

f.

diameter between 19 mm and 25 mm, the first housing diameter is from
about 2 mm to 5 mm and preferably from about 2.5 mm to 3 mm.
Contained within the .frangible first housing 40 is a first explosive 42.
Any explosive capable of fragmenting the frangible first housing 40 is
suitable. '

" Suitable compositions for the first explosive include LX-14 having
the composition, by weight, 95.5% of HMX
(cyclotetramethylenetetranitramine) and 4.5% of a thermoplastic binder
such as the polyurethane ESTANE (B.F. Goodrich Co., Cleveland, OH).
Another suitable first explosive is RDX (cyclotrimethylenetﬁniu'amine).
LX-14 is preferred because of increased energetic capacity.

The aft section 36 has a frangible second housing 44 that is similar
to the frangible first housing 40 and is independently selected from the
materials specified for the frangible first housing 40. Preferably, the
frangible second housing 44 is also a high carbon steel and the thickness
of the frangible second housing is from about 10% to 20% of the diameter
of the projectile. Preferably, for projectiles having a diameter between
about 19 mm and 25 mm, the frangible second hdusing thickness is from
about 2.5 mm to 3 mm.

Contained within the second frangible housing 44 is a second
explosive 46. The second explosive 46 is independently selected from the
group suitable as the first explosive 42. Preferably, the second explosive
46 is also LX-14. |

The mid section 38 is disposed between the fore section 34 and aft
section 36 and integrally bonded to both such as by threaded joints 39.
The mid section 38 has a frangible third housing 48 that may be any
readily frangible material. Suitable material for the frangible third housing
48 include a high carbon steel. '

The thickness of the frangible third housing 48 is the minimum
required to retain structural integrity Juring projectile launch, about 1.5

mm to 3 mm.
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5. The warhead of claim4 wherein said first housing, said sfgecond housi n?

and said third housing are all high carbon steels. 6.] The ?6@9
° ' dzgﬁ?} o] ?o

claim4 wherein first and second threaded joints bond said
8. The warhead of claim4 wherein said delay m x is tungstjen powder

said fore section and to said aft secti&h, respectively.
conbi ned with barium chromate, potassium perchlorate and dratomaceous
earth. Contained within the frangible third housing 48 is a third explosive

50. The third explosive 50 is any explosive suitable to segment the

frangible third housing 48. Preferred explosives include LX-14 and RDX

with RDX being most preferred.

A first interface 52 facilitates communication between the third
explosive 50 and the first explosive 42. It is desirable that the first
explosive detonates subsequent to detonation of the third explosive 50. To
provide the detonation delay, the first interface 52 contains a suitable slow
burning material such as a fuse formed from an RDX base compound
filled with a delay mix such as that specified by Mil.-T-23132-A, tungsten |
powder mixed with barium chromate, potassium perchlorate and
diatomaceous earth. |

A second interface 54 facilitates communication of the third
explosive 50 with the second explosive 46. Since a delay in the .
detonation of the second explosive 46 is desired, the second interface 54
also contains a slow burning coiﬁpound such as an RDX base compound
filled with a delay mix.

The segmenting warhead projectile is launched from any suitable
apparatus such as a grenade launcher, for example, the M-203 and Mark-
19 utilized by the U.S. Armed Forces.

A fuse 56 as known from the art is actuated by any desired means
to initiate detonation of the third explosive 50. One suitable fuse is

" torroidal shaped and wrapped around the mid section 38.
Detonation of the third explosive 50, fragments the frangible third _
- housing 48, separating the fore section 34 from the aft secﬁon 36. The
shock wave of detonation of the third explosive 50 accelerates the fore
section 34 while decelerating the aft section 36, causing the sections to
separate. Detonation of the third explosive 50 also ignites the material

contained within the first interface 52 and within the second interface 54.



9. An.expl osive warhead | aunched from a grenade | auncher,} cprpristHy:

a cylindrical body having a dianmeter of from about 19 mmjof2
fore section integral with an aft sect|o7n with a md-sect]op 2%%

t her ebet ween;

The detonation of the third explosive 50 occurs a distance up range
of the intended target to compensate for the delay in detonation of the first
explosive 34 and second explosive 36.

With reference to Figure 4, subsequent to separation, the sections
travel along the same line of flight 16 at slightly different speeds
increasing the separation distance 58. Detonations of the first explosive 42
and second explosive 46 are timed, through the length of the first interface
52 and second interface 54, as well as the selection of material and
quantity of material occupying the first interface 52 and the second
interface 54.

The optimum separation distance 58 is that which results in two
relativeiy spherical fragmentation patterns that slightly overlap at their
adjacent edge. Since the larger the projectile, the larger the fragmentation
pattern, the optimum separation distance is dependent on size of the
projectiles. Typically, the sep.aration distance 58 will be from about 0.5
meters to 10 meters and preferably from about 3 meters to 5 meters.

Figure 5 illustrates the fragmentation pattern from the fore section
and Figure 6 illustrates the fragmentation pattern from the aft section for a
projectile 30 as illustrated in Figure 3. -The projectile has diameter of 22
mm and the boundary line contours represent the probability of

incapacitation as described above.



said fore section having a high carbon steel first housi gRE\ﬁ’MﬁEMENﬁi&HEE&s
of fromabout 2.5 mmto about 3 mm.and containina a firs ' :

first
first delay m x;
housing with a thickness of fromabout 2.5 mmto about 3
a second expl osive and having a second interface with safjd m d-secti on,
said second interface filled with a second del ay m x;

interface with said md-section, said first interfc

said aft sectioB having a high cér
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having a high carbon steel third housing with a thickness of from about 1.5
mmto 3 nm and contBerivargead isnravglingpt dopminal spred of abgut [QQ0 feetpersed wit hin
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The optimal fragmentation pattern along the line of flight is
achieved when the fore section and the aft section both have a shape
approximating a sphere. Preferably, the ratio of the length of the fore
section and of the aft section along the line of flight to the diameter of the
sections perpendicular to the line of flight is from about 0.5:1 to 2:1 and
preferably from about 0.9:1 to 1.1:1.

Figure 7 shows the fragmentation pattern achieved with a 22 mm
diameter segmenting warhead projectile in accordance with the invention.
The overlapping fore section and aft section fragmentation patterns were
achieved with 5 meters of separation at detonation.

A significant portion of the fragmentation pattern is along the line
of flight and up range targets and down range targets are both within the
high probability of incapacitation fragmentation boundary line contours,
illustrating the significantly more effective projectile design for bursting
munition achieved with the warhead of the invention.

 Itis apparent that there has been provided in accordance with this
invention a segmenting warhead projectile that fully satisfies the objects,
features and advantages set forth hereinbefore. While the invention has
been described in combination with specific embodiments and examples
thereof, it is evident that many'alter_natives, modifications and variations
will be apparent to those skilled in the art in light of the foregoing

description. Accordingly, it is intended to embrace all such alternatives,

modifications and variations as fall within the spirit and broad scope of the

appended claims.

Is effective to delay detonation of said first and second respective



after. detonation of said third expl osive, thereby gener gt iRE§LAGHMENTY SHEET
spherical fragnmentation patterns that overl ap. 10.| Tjhewarhead o1

claim9 wherein fi nd second threaded joints bond sa d mpgr : tlo
sai WG said aft secti8n, respectively. nh% ﬁ%?tm
E)

war hemum ein the ratios of the | ength to thhe ai
fore s sald aft section are i ndegendent ly, fromabout 0.5:1 t
about 171:1 IN THE CLAIMS -

I CLAIM:

1. An explosive warhead, comprising:

a cylindrical body having a fore section integral with an aft section
with a mid-section disposed therebetween; |

said fore section having a frangible first housing containing a first
explosive and a first interface with said mid-section, said first interface
filled with a first delay mix; o

said aft section having a frangible second housing and containing a
second explosive and having a second interface with said mid-section, said
second interface filled with a second delay mix; o

said mid-section having a frangible third housing and containing a
third explosive; and '

a fuse disposed within said frangible third housing to initiate
detonation of said third explosive wherein said first interface and said
second interface are both of a length éffective to contain a quantity of first
and second respective delay mixes that is effective to delay detonation of
said respective first and second explosives for from 50 milliseconds to 200
milliseconds after detonation of said third explosive, thereby generating

relatively spherical fragmentation patterns that overlap.

2. The warhead of claim 1 wherein said fore section and said aft
section independently each have a housing thickness of from about 10% to

20% of the diameter of said warhead.

3. The warhead of claim 2 wherein said first housing and said second
housing are independently each selected from the group consisting of iron,

steel, tungsten, tantalum, depleted uranium and alloys thereof.
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said’ second LX-14 and said third expl osivet}i
13. (Iiﬂ‘“ m“‘m\mf The warhead of claim 12 whereijn
i s tungst 10
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4. The warhead 6f claim 3 wherein the ratios of the length to the
diameter of said fore section and of said aft section are, independently,

- from about 0.5:1 to about 1.1:1.

5. The warhead of claim 4 wherein said first housing, said second

housing and said third housing are all high carbon steels.

6. The warhead of claim 4 wherein first and second threaded joints
bond said mi.d section to said fore section and to said aft section,

respectively.
7. (CANCELED)

8. The warhead of claim 4 wherein said delay mix is tungsten powder
combined with barium chromate, potassium perchlorate and diatomaceous
earth.



powder conbined with barium chromate, potassium perchl org
‘di at onaceous eartn. 15. The warhead of claim 14 irc
det onat ﬁmm“ml“mltml t hi rd housi ng. 16. A
det onat war head, conpr1ting: a) [
cylindri tal © body "having a fore section integral with an
m d- secti on di sposed therebetween, said fore section hayi
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cljuding a

t 0d230|ﬂAY 997
rdv |ng
aft—sectromwtt

ing a frangi bl e

first housing containing a first expl osive and a first interface wih sal

m d-section, filding aplskive wadheadiathétRacfravhtagrandderisandiet.ay mnix, said aft
section having a frangi ble second housing and containing a second
expl osi ve andce@pT#fsa second interface with said md-section, filling
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mm and a fore section integral with an aft section with a mid-section
disposed therebetween;

. said fore section having a high carbon steel first housing with a
thickness of from about 2.5 mm to about 3 mm and containing a first
explosive aﬁd a first interface with said mid-section, said first interface
filled with a first delay mix;

said aft section having a high carbon steel second housing with a
thickness of from about 2.5 mm to about 3 mm and containing a second
explosive and having a second interface with said mid-section, said second
interface filled with a second delay mix;

said nﬁd-seétion having a high carbon steel third housing with 2
thickness of from about 1.5 mm to 3 mm and containing a third explosive;
and

a fuse disposed within said mid section to initiate detonation of said
third explosive wherein said first interface and said second interface are
both of a length effective to contain a quantity of first and second
respective delay mixes that is effective to delay detonation of said first and
second respéctive explosives for from 50 milliseconds to 200 milliseconds
after detonation of said third explosive, thereby generating relatively

spherical fragmentation patterns that overlap.

10. The warhead of claim 9 wherein first and second threaded joints
bond said mid-section to said fors section and to said aft section,

respectively.

11. The warhead of claim 9 wherein the ratios of the length to the
diameter of said fore section and of said aft section are, independently,

from about 0.5:1 to about L.
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md sectlon having a fuse dis osedthereln b) detonatipg——sard-ttrrd

expl osi ve mm‘s‘_g t he reby fracturing slai §§r[‘ﬂ§
frangi bl e ho E“H“ﬂ"“&ﬂ“'ﬂg‘ ng sa| d fide section fromlsajd et on
whil e igni t|

y m x and said second del a 1 X: and
del ayi ng det onati‘on of sald first expl osi ve and said secohd eXpIosive for

fromabout 50 mlliseconds to 200 milliseconds after stepl—{b)—thereby

generating relatively spherical fragnentation patterns that overl ap.
12. The warhead of claim 11 wherein said first explosive and said

second explosive are LX-14 and said third explosive is RDX.
13. (CANCELED)

14. The warhead of claim 12 wherein said delay mix is tungsten
powder combined with barium chromate, potassium perchlorate and

diatomaceous earth.

15. The warhead of claim 14 including a detonator mounted to said
third housing. '

16. A method for detonating an explosive warhead, comprising:

a) providing a cylindrical body having a fore section integral with
an aft section with a mid-section disposed therebetween, said fore section -
hiving a frangible first housing containing a first explosive and a first
interface with said mid-section, filling said first interface with a first delay
mix, said aft section having a frangible second housing and containing a
second explosive and having a second interface with said mid-section,
filling said second interface with a second delay mix, and said mid-section
having a frangible third housing and containing a third explosive, said
mid-section having a fuse disposed therein;

b) detonating said third explosive by actuation of said fuse thereby
fracturing said third frangibie housing and separating said fore sectio'n
from said aft section while igniting said first delay mix and said second
delay mix; and

¢) delaying detonation of said first explosive and said second
explosive for from about 50 milliseconds to 200 milliseconds after step
(b), thereby generating relatively spherical fragmentation patterns that

overlap.
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of fromabout 0.5 "neter to 10 neters.13 19. The nethod of claim 18
wherein the ratios of the I'ength to the dianeter of said]|fqre28ddAY d89%ng
of said aft section are, independently, selected to be fhom about 0.5:1
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to about 1.1:1. 17. (CANCELED)

18.  The method of claim 16 wherein step (c) occurs when said fore
section is separated from said aft section by a distance of from about 0.5

meter to 10 meters.

19. The method of claim 18 wherein the ratios of the length to the
diameter of said fore section and of said aft section are, independently,
selected to be from about 0.5:1 to about 1.1:1.

20. (CANCELED)
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ABSTRACT OF THE DISCLOSURE

SEGMENTING WARHEAD PROJECTILE

A segmenting warhead projectile has a fore section integral with an aft .
section. A mid section is disposed between the fore section and the aft
section. Up range of 2 target, an explosive contained within the mid
section is detonated separating the fore section from the aft section. When
a desired separation distance is achieved, explosives contained within the
fore and aft sections detonate, ﬁ'agménting the housing of the sections.

The fragmentation patterns of the two sections overlap, providing a high
dispersion of fragmentation segments along the line of flight compensating

for range errors.

(Fig 3)



