Shaped Charge Fuse Booster Systemfor Dial Lethality
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[0010] The present invention further includes a novel loading method that reduces the
likelihood that the aft directed shaped charges will set off the main explosive charge when
they are ignited to remove the aft portion of the bomb body. This loading method

contemplates leaving an air gap or inserting an inert substance aft of the fuse booster system.
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[0021] Figure 6B shows a cutaway perspective view of a second embodiment of the
fuse booster system according to the present invention.

[0022] Figure 6C shows a cutaway top perspective view of a second embodiment of
the fuse booster system according to the present invention.

[0023] Figure 7A shows a cross-sectional view of a third embodiment of the fuse
booster system according to the present invention.

[0024] Figure 7B shows a cutaway perspective view of a third embodiment of the fuse

booster system according to the present invention.



boost er system according to the present
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shaped, front section 102. Threaded bore 108 receives threaded bomb nose plug (not shown)
in a screw-nut relationship. Nose fuse system 117 is shown that will receive the proximal end
of the nose plug at 115.

[0034] Preferably, cylindrical-shaped, rear section 116 has a substantially uniform wall

thickness, except at rear end 124. The wall thickness of the cylindrical-shaped, rear section is



[0034] Preferably, cylindrical-shaped, rear section

116 has a substantially uniformwall thickness, except
wa@eowesiviend 124. The wal |l thickness of the  PCT/US2008/071648

cylindrical -shaped, rear section issubstantially the

same as the wall thickness of ogive-shaped, front

section 102 at rear edge 110. The cylindri cal - shaped,

sub%ﬁ@t‘fall?@lﬁétslaﬁ’l@ a1 A8 Wal MililessQI@PivAGhabRE - froxhgecﬁmz@a;eapwge
central opening 114 in ogive-shaped, front section

1 1016 be gfarddeshshanrd. 6gse pichgn hpzentypl @l}qnil%dlr2ﬁcﬂ165q‘?@béldt10f’r gentral
ope%ﬁl%tl'l@'ih It Jh%é@ Fbf sbaoRN b?én&%}{ﬂra{%pé]ﬁ 1% n Eﬁﬁﬂdﬂ&al-
he interior cavity a b casi ng 2 is Tilled
shapgd, reahiaghorekisl form ﬂlesntel[lcm@%qy @ybmh datsurtgalm shepetdriorrcagity 2
' res 130 and 132. Each of
bor?lﬁé&s{n%?(é%%@dﬁgg?%gﬁ gfI%\s/chs the threaded base of a
[0082is pens@yimdhwg shaped, rsahowm)on 1 Thesshrspled oon 130agd 132 .&ach of
theltlhread,lecrl 80re§ {ec%veSQhe tﬂreﬁgledrﬁa @%]su&e{lsmn ﬂg éna tsh%ﬁvt}%nlgl’et hem
susp@aion $igss tafeaned b6 lifting chehfasshedh Borgbsngyd reab pigaltdne tol@traft bomb
Char gi ng tube 119 connects between chargi ng receptacle
21 and nose fuse system 117. Chargi ng tube 123
[00seNNect Sylhativeshapetatgisagion @ Ceft@leds €hdrgihg im:éptﬁc&d: 21 C&rging

em 13 0037] End 124 of_cyl.indrj cal rear
tub%ii%?@&ﬂeﬁ“@ his CP%{%I@&&%&%%%H%%@%@ S BER aethE e
123 @nhecﬁst&avew%ﬁa&ﬁmg%e@we cl1asu Al ﬂi§d‘§31'§tt31‘ﬂrlg4 136 t hat
referabIC%/ is threaded into openj nﬁél%

Af
0d&ls el §ind KH4tof sHuwHy2lah3nse Hear seeiop %%Stthrémd EPFaig 36 that

recawsqaai HkEsyhdth 13l4rana tn%sdre ﬂh&ﬁ@éimqrm 'préi&aﬁ%r @sttﬁféadehhﬁo
interior cavity of bo casing is hi gh

g
opeaing| 138 6@%@6@@3@1@“ qhewslaqttadieg i e aft- eg@ﬁéiruafr $t§110'&1fe Bdoln the
fin SRR, R \é{a%meﬁﬁéid?gaJlgf%tHesboﬁl"drcﬁﬁﬁg Bfill@d’@f'ith ﬁ%‘h%xﬁl@swe

a variety of sizes from . to over 500
ma@figh | ar to the casing shown in Figure 2, t he ca5| ng
hav 0 d

00581, eV 200 P IRkt 98y B L9 ARZ ey v

in m@ﬁ@r@ébﬂzgﬁ, frqms 23fHtie tobvea 5000ghs. Simidand the ailSIIrtg/shsWem Elgure 2,

the%gs%g ﬁhgve a% g\lﬂ\hrsh%peg ht?ovné g’eg i&0 Qddzh anﬂ%g)lﬁ rcfrlgaélc %Qpeﬁgr% The

secamo? Mywhmldnnh:abmg,qma‘drabhyﬁ]a lrnaﬁe of 4 loph @d@gthaylopeedl, @lucie:n:k a
single unit and still be within the

43%%8%%3%? %‘ﬁ@thp]?laetgéﬂt i nvention. [0040] The nose shape
[00390WN | Bhea@hsd chaphcped is égﬁwnﬂaawgfrbmmeczﬁa 2bmsndatymdrica1-

shatgh e R BB R e ety DS eTe uminma Eithe SRS e
scopgbmBsprpadinvédient section has central opening 208.
Front end 204 of ogive-shaped, front section 202

[0049]r eadebhetosesans 1H0BH 1oy csbepada ey seqtighd? haswaélégébness

thaﬂ&@ﬁeﬁi%ty‘ iR 00rdrd rdaPEdde 206 bIFihRGe@ioh & AINMArAgnd 20X TRE ogive-
dgw dance kit (not shown) in a threaded relationship.
shaped, front section has central opening 208. Front end 204 of ogive-shaped, front section

rac

202 has threaded nose portion 205 extending from it. Threaded nose portion 205 is for
receiving a retaining ring of a guidance kit (not shown) in a threaded relationship.

[0041] Preferably, cylindrical-shaped, rear section 210 has a substantially uniform wall
thickness, except at rear end 212. The wall thickness of the cylindrical-shaped, rear section is
substantially the same as the wall thickness of ogive-shaped, front section 202 at rear edge

206. The cylindrical-shaped, rear section has central opening 214. The combination of central
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[0041] Preferably, cylindrical-shaped, rear section

210 has a substantially uniformwall thickness, except
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cylindrical -shaped, rear section is substantially the
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no control as to how the fuse booster ignites the main high explosive charge.
[0047] Shaped charge boosters have been used in the past for the purpose of

detonating high explosives in bombs and penetrating warheads. These have been used as
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due to the air gap that is fornmed between the booster

and the main charge, the booster will not set off the
woreoon/0¢dsay ge and the weapon will not function B&I/US2008/071648

desired. Another problemthat arises when using a

conventional fuse booster, such as shown at Figure 3A

and 3B, there is no control as to how the fuse booster
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the Figlre. The jet is used for piercing targets.
to HiggadB. Agai n referrlng to Figure 4A the shaped charge
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[ 0051] The fuse Séften1has shap charge hol der 456
shopdp Figea 4iuisfouies@ednl at e 458 and openi ng 460 for
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The structure of the shaped charge will also determine how the main high explosive will be
initiated because of the form of the jet that is created.
[0053] Although conical liner 466 has been described as being made of metal, e.g.,

copper, it is understood that if the made of another material and still be within the scope of



[0052] Detonator 462 is fixed at the opposite end of

openi ng 460. Because of air gap 464 in the fuse
wGeyBvese1e here will be a delay in the initiatipCI/o8200$1€71648
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0| n fuse boast er. system As shown, MPI
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[0059] Each aft directed shaped charge fuse assembly is disposed in an opening 526 in
fuse liner holder 516. Each aft directed shaped charges fuse assembly includes fuse liner

retainer 528, fuse liner 530, high explosive fill 532, and ignition system 536. The method of
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opening 520 that are all aligned for receiving the

forward directed shaped charge fuse assenbly. [0058]
wab@oiosteey i or of fuse casing 502 has sl eeve 52BCT/US2008/071648

di sposed between top end cap 504 and fuse |iner hol der

516. Wen sleeve 524 is disposed wthin fuse casing

502 and top end cap 504 is in place, it will hold the
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is SEIQEtXQé 91 tﬁjét £k Bbh 09(?6? pa’%&ﬁl (l}eyls heilrgcy meﬁ @M géf%é ﬂ%r 522 is
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detgﬁalﬁg%gel sh %j ﬁox%velf du%%ﬂﬂe 11£ter%1 da%laig rshdegllrerde&lgt? %’La{)g &%rge

and scope
lindrn §3Ondf |t1n:raft drkmmedr @rse assbreblics laee 1gmtedmlnhth1ileamse dlefaﬁs@d of the

BT ) g TSR PR oD PR o

for@adiditgcted RGkLenTihe will i@ be esred] | waat thoborhbier PWS€eexploded in this

boost.er stems i n Figures
way %P%‘E‘P%\Bﬁs © f"rar“t"ﬂﬁg\é\ﬁ’rf“ﬁﬁllt?‘gﬂf‘ g‘fﬁ’ %‘r EPQB‘S BP’ES‘E SRR Pecaping and,
as SR isb@E of B BEWEHARR HoRBINVER bk URNEtedd2vdr8 ah DRt b&Eb 3NEWitody
fires forward in direction B into the hk%§ expl osi ve

wilked figgmeas & Werlghvigy freermati gherfrlstonaiéa yhen thaft end of the
borHOWEN &ras pFREHCERs §@daBbLF M dHRGEIcS ARSInE §bollhBRNdamage

shapé charge liners 530 of the aft directed fuse
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OOB@]e borgky &rewgw)ggg%d,g& ﬁ%@seﬁﬁﬁpe\ﬁﬁ% isAfsb Gfredtblfro@f fea® Bk novel

the bonb or body 1s renoved the forward directed
loadlug progguentbitsubsitdntialiotedipss thg hikeldwod taethe e dirgstadshared PW

ass&ﬁbl?e)s( Wil?geec‘gffjtﬁb ﬁlhh %xplosive charge when they are ignited to remove the aft end
of the bomb body. This procedure includes leaving an air gap or inert substance aft of the

booster system.



way a portion of the blast will be directed toward the
aft end of the bonb or PWcasing and, as such, sone of

wo b@opessey of the bonb will be diverted aft wapdI/aszo8/071648
the bonb or PWbody will not fragnent as it would with
a normal high order detonation when the aft end of the
bonmb body was present. This detonation wll deliver a

006§dUCGdR@fEEQME‘io F’i%u&@h' ahal Ahigel mg&eﬁtn@&esfré@gﬂl?%&er shaped
éviously stated, the present invenfion is
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sha d charge. fuse |ner hat. surtoun
so BTt PR gL T DR g B ViR GH e
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sho%rlﬁ F?gua/spais dRpSed aﬂﬁségsempmsg@rseg Al a@kmﬁg%u;lngsm

fuse booster assenbly shown 1n Fi gures 5A and
hasgR oReniel @podeyn) in thefep grneraihgheget feonhBedboraprdmjeetad fusg,

ass@rHlS’lg) t@ﬁaSE ‘}ﬁfcﬁ@ﬁ 'tc{‘i%m?@tge hﬂm’:ﬂlgp&%lo%we Iﬁk@gé SR P\Qr TfealidlY

casing 200 for receiving fuse booster
sletafséé@rﬁl fixed toopisoing é82 517ﬁ456 teoger aywoblyemddeklenididy Fesq@ssembly

hng'@ig‘%% 1s§1§r)%ade ulISItlﬁea!de BL&%%‘&;@Y encl osure menmber 226

I's secured 1n a threaded rel ationship
[000h1t hi n Réfesiog @mEﬁgmfes G endPW b D1t ooatsmp@tedm duttigsicaetrating

[. h '
o BR3ETRHY SIS0 E 62,20 SRER e

use asse
assﬂplﬁm s tha( windn tBhfwsnhooister dskemlilp [ ihidatpé thatetis mhar gaptbefwaemthe

cted fuse asse ass,t
fus? g?,ﬂs ef aﬁs?{gﬁﬁgp%? cﬂthg )12(811110 av;g ITB% ﬁ?‘&gm%f g %ﬂwgﬁ‘ exp?oswe
maighﬁ@ﬁ}ipd)sﬁrb elﬁl\tiﬁe \Eﬁ&gt Ee sfe:j ¥fEdIn siclofirBiicig, th8greant inu&Rion
oost er asse e er 574. Fuse asse usi n
co ﬁ?t%S e agqow? %m'i.’%i“@%{ﬁ gt i sy @resr%oé@» chordlgg to
the B&foﬁd Emb@itent th@iHaB&l dhredske pRAitidnkd ké thhﬁth@}&ﬂﬂl%’éﬂl@ﬁte the
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det@é@ﬁ%gf thehigh srrjesiyerin hepamb i P ¢astng se dhat e g q?sﬂ\éﬁﬁhﬁlﬁé will

be {elSRr mg%%us@%ﬁéﬁaloy a&Brdiab a\WBRntidiR1 §elel§§1c@ ROSKiE a fuse
assenb égls initiated there is an air gap between the

bogsigs is ignisd vdichagd diep(cyuss drsfrerto Aud towadnip Apronig e of thee
expﬁ(%?vlélchar@@yPQQraﬁoH@EecBﬁ@elmcgnnﬁ% Bt @8 bl‘égent invention will be used to

ignite hard to set off main high explosive charges.

[0066] Referring to Figures 6A, shown generally at 600, 6B, shown generally at 670,
and 6C, shown generally at 690, a second embodiment of the present invention will be
described. Referring to Figure 6A at 600, the fuse booster system has fuse case 602 to which
end cap 604 is attached. Fuse case 602 may be disposed in the bomb or PW casing such that
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mai n hi gh expl osive charge will not be set off. In
such situations, the present invention contenpl ates

wao b@nsw1of a second enbodi ment that is shown PEI/US2008/071648
Fi gures 6A-6C. According to the second enbodi nent, the
shaped charges are positioned so that they wll
accel erate the detonation of the high explosive in the

topQﬁH’J@aprO4 Pwa&ag bmaﬁpﬁ&ﬂ e b8 c8XRY. OHeM@orE NAME usWhbdstdpe
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. ) ) ‘ Ly
o SRS BB W8 TS R SHELASHYSsc oer
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hol&é¢rg6 en GA mlbrl(ﬁrQ)(ﬂ fust bae b0 eMBDﬂBSetlﬁhfly éy(sis don shﬁmrfﬁngsthe plurality

N NN R T

systehatAlapughnBige@ B AGDBSws trdedbiwagd ditticwwa rfl(ﬂsefaﬁs@ﬂibﬁ&&lablﬁg’ﬂleir

casi ng. Ther ef i f the fuse boost ste
ignioa § & i q;i)o?qqg\ﬂg#qs éI}PﬁjY glfo fAiey Og Casi eﬁ%tha? thgee
maﬁ3 Bél dlﬁlﬁée@ﬁﬁw dséenﬂﬂiy 6 ACnD Gtill BOVRItEkn tiR& cafctof ehrésb iRRMton

W casi ng 0067] The opposite end of fuse case 602

OOﬁ%Js ret 5@%@@% qféuseﬁsset%ﬁlaﬁ decie 8P digrossdehepr sy tamred cap 604

andfMﬁﬁasEérﬁ’cﬂ{/ 6hpl Weén s@&@e b1v i la%pd%@ %ﬁmﬁﬁs%' hdiRood, bk tGp end cap
fuse case as is shown. Fuse hol der liner 606

604md r@amﬂfcrrr@ 68&@% ip glace. drwit deldithe W@e lﬂfl?é éolé@rs@ﬁﬁnd MsPI assembly

6Hi89@§&wyy L RlEs@bnt initiation (MPl) assenbly 610 is
di sposed next to fuse liner holder 606 on the interior

[0089] f useEashderwaoidirepell fuss atspipbly 16diepoiserd 1h@n opunpeoTlttiimfse liner
holh{]}%og l (?xl f%ltvx)ﬁrd @wc{eh? %yslgﬁlggﬁngh?(feﬁ 'ﬁ@? 115&%%211%@15@ %biluéeelﬁler

ol nt'i ng £ oF war use booster
618 Yigh erploshy o iﬁﬂbﬁ@jh aiFdl iguitien §Atcsh@As Thdmebod @iigwifin the forward

dlregkedefgssc?gag e{'\l)%}; & u%i?'néiailblJ as%%& C\)’/ ]tO 1gclucpegl nrltlic, 7 2' %er? ﬁ2? Me?rltcl% {LFected

by the piletamot foaom withiile ée bmsay) olp @ Wlis smﬂghdtowmrdh/ﬂ’le tagse Holvygvds, 10hen
e .SC

nd siij.ll W t hi Re, aof . t he es.e invention
the a8 ditekia? st o aflich AR BB L oS vALESE ety Y 815 R
in dipxgpesed between top end cap 604 and MPlI assenbly 610.
en sl eeve 610_i s w thin fuse. casi ng 60
[OOﬁd to pg%fﬁrcﬂmé éOpFlébrﬁ %gnag 8?% ﬁ*&u HEay P?f@peéb‘se are %mvs Zthree shape
chaPdeda& asicmbiibd dt 6hplad4 tdhe 676l Fegurd 618 Furihed thews RRIGicARE7Mrld 680
assenbly 610 in place wthin fuse case 602. [0070]

Whgseﬂﬁ%}%%e eherss cpsmbligrdmayvdecipnisd i s di sposed in an
[009PENI NIR&ddink b Fide@ 601 0890, Rl HkvaP O peFEpEdtive OleWadrdhuse case

directed fuse assenblﬁ}lncludes fuse |iner retainer

6025shgws thasseven shapcdehgge Hisgassemblics §P % areflisppsed pathingheifuse case.
Alth&%htséxgﬂ a%ysﬁB\@ﬁn R#or IEQQhe{.ﬁPste%qnﬁff be'lg&i a{ﬂd@gllﬁog@lthlln )}he scope

forward directed fuse assenblies using MPl asse
of thq prepant inyerdioni fwithter. grsclsstomeitie2pedyfed shapasairse fesd assemblies to

ignite may vary depending on the main high explosive material in the bomb casing or PW.
And still further, the positioning of shaped charge fuse assemblies 692 may be changed and

still be within the scope of the present invention.
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by the pilot prior to or while the bonb or PWis in

flight towards the target. However, when the forward
walzoeossww f use assenblies are ignited, their bPEEUS2008/071648

will be in direction A as shown in Figure 6A. [007 1]

Referring to Figure 6B at 670, the cutaway perspective

vi ew shows three shape charge fuse assenblies at 672,

006?]4 ander@maon%sg)u PQ/s@Byd ﬁiﬁé J&@meﬁimaswﬁlapa&dtM%&x?& needs to
where additional shape charge assenblies nay

be IEféVléPCk%@‘ﬁéltP nopQAAZP thrdhserapscag v ¢\ thirg gmbodmentof @@@reS@ﬁe

r venV,
e £ LS B0 # B or sueh o
purgpssposed wi t hi n the fuse case. Although seven are

e

[OO%; Wi t hi R t]ﬁgE g§1'§s t7'$ aslﬂﬂ‘%gr ese }ét J|%r?1)v Z%f 9100 ﬁjﬁdglgﬁérrélweart ,770’
andg/ (G eh@ot generalhy atﬂ?@ ssthed ehbalisbrs péthcc ipeasere 1IfVLesteon will be
des&rst?’eﬁn%ef S tt8 Fllg%g ’}A &S éfaﬁrﬁ(aa{'%oo %Q?%glgé}%t s gys em llls%ﬁ'ase 702
to xsltwli d:ndfdap ﬂm ,att:tdhed rﬂme tasodgaypbe dikyapelin cheadrogd chsisgsuch

nafRR SR 5 T4 8 TR R SRR BriP Gy mheploug il B st Ofpeer

systMbis dRp&ed tiste %Sﬁi@theﬁ@mﬂbr\ﬁw ehing| ®plehd cpl70p oMk be facing
rovi de romthe nose end to the fuse
towéﬁdgtgﬁﬁﬁ[tﬁn(PﬁtE P ANt of the present invention
oot751]at I STmWsmerén&bgﬂagee&Zeﬂqozﬁﬁs re@d"ﬂar?l PODMEAE Sscd fHrUEping
booster assenbly for such_ a purpose. 074] Referring

the fgse pingffyoder 70 mélr?dwmpe@ apration w@%fusq%e 76/25&8 SE AW use liner
holgé%r’y@& ahd ohe @t mz?e%peﬁﬁ ﬂﬁfoﬁ@mn ﬁé@ia@éf@g@a&%&bh@s and a

hi rd enbodi ment ~of pr esent | nventi on w |
cenﬁfé Segninget 4 p@f@rthqrﬁbrw@l ﬁpﬁmaécomect@éﬁ&r #el fyseépovw assembly

froﬁlnﬁeﬁdgégwp&q%%&yw@d%gas fuse case 702 to which end

I's attached. Fus€ case 702 may be disposed in
[00t7 ‘h]e b 0 n‘Mldfaﬁﬁ: pgnisinigitiarh3PT) wpeneliy 7Eals dikpdscil gext ax fungliner

hol éft%@ 59 tﬂ‘e 119[@1&*2)? flEQ %e 9g> dl{)fgl as-gﬂ%lg? P& ’fo sfu]FI;olPtﬁmg tﬁec‘ ﬁl,grahty

oost er systemis di Sposé
igngion M@&sﬁon@p fitsopssembllias alplt W&lhbe/\pdnhtmlgéorﬁxaui lnghd mwdmbster

sys&:mpoS lioughnlg’l ure 7Afs%0\9§) {Tbo g\é é%%ed ', peLi QQJQJ fuse as%%bhes

0 eSend use” case 70 as Fetal ner
havﬁl’fgihelr gnmlsadys&a'mts d(@emdmgPltds&nfb%s@zl it lrsamdhl@iodderhaﬁlﬁi&elomless

thaf e P RS b M el R R s TR R R e S5 g

invéigoal Vi ng shape char ge fuse assenblies and a center

eni ng_714 assm h_e] ectri
002 nnect I Grigtefigh ot Cﬁsﬁg@g ﬁi%*i‘{eg? ]a‘g f\j”f‘?‘eﬁﬂwt‘iprf‘é‘d cap 704
andMIBPasedEbIP 18 Wasxiake PW i asphgd w[uﬁfﬂﬁae Mihd 702 Encpt@p Bﬁd cap

initiation (IMPl) .assenbly 712 js disposed next to
704 nddstainey) tEngr’ 0% 6t 1B Rlaghd Wi theld;the fugg lpeg beldery08 afrfblﬁlPI WPmblY

71231§§)%pk,vyth171]fgselcgsef7@g supporting the plurality ignition
stens for the fuse assenblies that wll be pointing

OOﬁ r war dEdch femard djkcated) Hiyg pespmbly is disposed in an opening 707 in fuse liner
holder 706. Each forward directed fuse assembly includes fuse liner retainer 716, fuse liner

718, high explosive fill 720, and ignition system 722. The method of igniting the forward
directed fuse assemblies using MPI assembly 712 includes ignition system 722 being selected
by the pilot prior to or while the bomb or PW is in flight towards the target. However, when
the forward directed fuse assemblies are ignited, their blasts will be in direction A as shown

in Figure 7A.
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system Al though Figure 7A shows two forward directed

shaped charge fuse assenblies having their ignition
waymbene1di sposed MPlI assenbly 712, it i s undePGL/USM08/071648

that nore or less than two may be di sposed in MI

assenbly 712 and still be within the scope of the

present invention [0077] The interior of fuse case 702

oolzgs sl eﬁé&@rnﬁé@o Fﬁg&’@@%egen@ﬁh%WOt @p cﬁﬁ‘\ga%pz&ﬂfe m shows

assenb When sl eeve 714 is disposed with

twe dhgeedechzien BJSE? @Szem@ﬁ—‘a at Ué aahd74 ali;gwreZBéw@er ghoalis ﬁ‘éiatl‘PflSﬂ@’ 6
andP8 vﬁlre% ddﬁltl@hﬁ%ﬁape(;l Lha %e' flusel']a%e%bqlgsemgyﬁ dlgﬂo%r THQ }qgt[re also

706 assenb lace wt fuse ca
shopg zent{ad)m]ngéé@ prrfp@fismwébcmcamwcqnmscéloasﬁ@ﬁmqnosesend of the

d an opening 707 in fuse liner holder 706.

bo PC s11'1

a orma ‘'d directed fuse assenbly includes fuse
OOBO ner r Refairme to Figere 7Cugamctailper 790 1@¢ ctlta\gety 5] pbrsxmcu@ view of
fuse case 7322 5910 aglgfshe?)ed tcl'aa?%e TS Saissee bZlasS "é92aasr% Cél n%qsecp w1t}b1n the gcase
F1gNEI7Caﬁ§ﬁﬂ’[b¢v§/ceﬁﬂe2 opemdguﬂés‘on pgmntg @mmylspc@mr a’&r&ehmnmglrough to

b prior t
the e SR aiibrb e i o B el B S50 e Epb S 728 o, More
or leQ@rthvarstk ﬂﬂay ecised arfd,{ﬁlﬁ basdfitht @spackhé gRidneilyerttiorl Further, a
b|as%%$MA|| be in eUig:ltlon A as shawn in Fi

selegion plghoPREF E1PF r% B Rl Blo g Irdpay) Yy %E’gn%?‘%ﬁ on the

mainBe U EPIRW c PRAGRERIthY B GWYS AN thienshesitan 8tD Gurther,
fuse assenblies at 772 and _774. Figure 7B further

the pRYGRnPERIAhIRsA Sharemsiusgriscridicn R, and Raening Hidanavdieohanged and

smpmolqsnfhu%@op@%sﬁl@%tésﬁﬁlﬂm&e di sposed. This Figure
al so shows central o nlngc710 for passing electrica

[00Bblwer clefpsiag tohigurs ndfsa@nd {8, B fauie cpdpdment ghike
preg:ezi\%5 inQ&htioh G080 4 RefRGr Pf@er&tﬁ icgi%{u?h g&moa‘ﬂﬁ&ﬁ bk ¥re§ént 500

the cutaway top perspect|ve vi ew of fuse case
mvsrhwsvﬂs}, px ussH aihern thetreargleonilies PRSShatbhyoeefyscrgsendlies that need

eleghg‘a[i) _}%@ Eo()ldg(bﬁorﬁ%%een rsé: LRUb @ne?f%eaalss%ﬁlb QWPit %%glﬁ%le to
ope

passing electrical power cénnections
corttlhlr‘dmgfhilaﬂlty andeollatgel dooegt @rthalssandIBW. Al t hough si x

[OO?%]aped ﬁ&grrﬁg tof lygure %%S shngvln}ngeral?y 2}‘[ %6% F?%M?%A%B H?\iy}l? generally at

ss than si
8705 Etgne &8, shdven gunem}éﬁat &8ﬂ\mdﬂ?ngmre SIFuhd)xhregenealls el 80t 4 fonrth

em RS o] PEdise ke R Bt RO PRI R RIG  SpPes v Releing
to HI@IrEtBAgit 800 thd’lﬁsd)lﬁt{diﬁg?srys@iﬁ/elﬁﬁgjssflﬁsé B@ torwdtdh ding cg% 804 is
attagﬁ%:, g% il dg S]I%@%rb EI‘HF FEs ,89% paseé ﬂéﬁ? h&gb fbp%ﬁﬁ% such that

topeh@bgesh4antcist bhtwakiefroth tHRibBmb e PS\D@@ﬁg Ofrhdréferepiriseeie
i nvention. [0081] Referrlng to Fiqures 8A, 8B, 8C,_8C
boogiegsystsm i HisPeseditk the alfBRste ﬁlﬁﬁon@rort ca5ingsORENY FAPSE Mo be

fac%'téwi?@th@%%(éhﬂ Qﬁtﬂebg’l’fﬁf)w&@h? the fourth enbodi ment
resent invention wl be used when there are

[00B3lbs o‘?hqmmc)&l‘ﬁ@ﬂd piiiee qaps¥) 24 elevpdlyi hegomigad caneidg. Bottom end
cap 806 is held in place by retainer ring 808. Disposed on the interior side of bottom end cap

806 is multiple point initiation (MPI) assembly 810. MPI assembly 810 is for supporting the
plurality ignition systems for the shaped charge fuse assemblies that will be pointing aft in
the fuse booster system. As shown, MPI assembly 810 has angled surface 812 into which the
ignition systems of the aft directed shaped charge fuse assemblies are disposed. Although

Figure 8A only shows one aft directed shaped charge fuse assembly having its ignition
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el ectrical power to be provided fromthe nose end to
the fuse assenbly, and it is desirable to control the

wo edobakicty and col | ateral danage of the bonb oPCPUE2008/071648
[0082] Referring to Figure 8A, shown generally at 808,
Fi gure 5B, shown generally at 870, Figure 8C, shown
generally at 880, and Figure 8D, shown generally at

sys?e%pdls@sécgﬁ LhdeLbadi senj M}ﬁ agslaﬁlbfylm PRSI &Y REER O than

present Tnvention will be described. Referring to
Onepn@ul?eedlmseda@ aghgl supfpge &la%d ﬁdU%etth% {Peveape Rhthe Prasent
invEAsg 802 to which end cap 804 is attached. As will be
shown, fuse case 802 is disposed in the bonmb or PW
[0084lsi ng kupeder thily senpod it aftadiresiod shaged d@rgﬁdu&@@mmbbes fuse
r h
g B8 R 1 S8ShBG 18" BREVR PR coh fob PR ki pepine
8220 Mﬂ?wscmblyrﬁgp htamned@pclapg SIMaMi fluse lver haddr®go howantdal
sin 0083 ORRYSI ¢
Openmé 0{)‘;[%%% “c %%%negog Ry c ose“‘gi/ 5 OE Sm Sgp "‘Ptg‘ﬂi‘be hd Gap
80@Be ttalihar dtad tixajlanBés bBopeeing 81‘1811n[MBI:assdm}bly &I(Banlde)pemngﬂ@o in

on the. i erlor side of bottom end ca )
rusg e VRIIPT S gt Ve s S ey VRS RBTY whgRas
dispd3td ﬁiSaﬁgllfdaﬂ opefidg} d18 aﬁ(ﬂ)ﬁﬂs ﬂﬁﬁﬂsﬁdgl digmdthref FﬁetdzkﬁhslldirytubT will be
.ignitjon systens. for the s C use as i es
ahﬁ“%%\t”“ pgnt 23 ahdh E"Ptﬁ)&l Sfidcap g&te?ﬂél #ﬂé%‘t%ﬁg e 3?? fnggee. As
stat@& e&@@i@ﬁl poRt caneRiIoh frord 1 d@?&en@l’b@ liRGosBIok @Qﬁca@ﬂaﬁ ciuf\lﬁep
which the ignition systens of the aft directed s

pasgqighrguch %pseémg§§% Hotte ead eanfi0o3ad Buoughthaystidmdipmeier %22 of
ext&AIAND: ehows one aft directed shaped charge fuse
assenbly having its ignitionsystem di sposed in angled

[0083)r f acell®iiptehr affpsc g5 hgs sbepge 836G disposedrgbyesn srapoend lan 826
ancf@ﬁg 1&pﬁ{ldeg§?3\.ﬁptﬁbﬁepﬁeﬁrg%@@%%pb%d gﬁneﬂseséé@l%g@& §ﬂ]d2top end

stil e hin t Scope of e presen
capy Wemmlpdms% i1 @digw]d the fuse Hear hplder §161apd Y pesemblylid 0 af place

' charge fuse assenblies, fuse |iner
ag#y %ﬁ%ﬁ%quagﬁg}tached to MPI assenbly 810. Bottom end
[00861p 806E¢¢h9ftcdan¢tech$ham@lmhangg 82 23sebly iadisend iy a8 dPenimasi28 in
fusg F 4der8%§2'E2@q1 a%é%tec%ﬁ ?u alréisgrgloﬂy 1 luc{ég k‘u%g {1%3 Qﬁmé?‘r%o fuse
lmdr Iﬁéz dhngnmpkemveﬁll GpenhdgnB8ida systend &36, Ghe endhod apigBifig the aft

o Ry B e eI bt O e B o R epeigsieced

by the@det pioatoadr ®\fh$le ﬁ&\b@rﬂbhﬁ W Biix ﬂi%h&@wﬁﬂd@thewhgeﬁ However, when

ensi n tube 824 is dis osed ned. openi nqQs 818
an %fxéi‘r%% SFF}%S@F’HS’ 13 @nﬂ?dg lé?t VB E?g‘ﬂ%h‘é PoHOpRpRFigure 8A.
[oownl I benael fogned divcida seRRa bmﬁ% Ee @Mnmptsto@m&ml @@ Penter axis
806 w Il hold extension to the 824 in place

of %‘ff‘a&aéedgmealné dispesedpn phhatsembhyidet Fythsr f”rl?.) Prﬁsl?‘ﬁ%d Rowenipg s

of Rfe HRENOMHR 16 TRNOEASH 08t TuREsRABHER Il TG NinSReRAINRLR40,
822 in bottomend cap 806 and through the inside

fusejlingrst & highoeaploivendtlbsrsh ol igien gpiem 44908b¢ mythed of igniting
befbldGEded fuld asgéhsf‘tﬁy ?safﬁﬁca%g%y%gﬁkl%é@@teﬁ%nﬁﬁ@ﬂ%@ﬁgﬁ with aft

between top end tap 8
end of the bomb casing when the bomb strikes a target. However, there may be other

methods of igniting the forward fuse assembly and still in the scope of the present invention.
However, when the forward directed fuse assembly is ignited, its blast will be in direction B

for igniting the main high explosive charge in the bomb or PW casing.
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and fuse liner holder 816. \Wen sleeve 846 is di sposed

Wi thin fuse casing 802 and top end cap 804 is in
w@b@em4seies will hold the fuse liner hol der 816PERUSIUPE/071648

assenbly 810 in place agai nst bottom end cap 806.

[0086] Each aft directed shaped charge fuse assenbly

is disposed in an opening 828 in fuse |liner hol der

00§§-6 Eaglh @fidnh dhtRehad of 1S s BSE R h%ténnmowq%% Flo#RE 8A is
|ner retai ner 830, fuse liner 832, high expl osive

selgcqable ig gt it Aelbhizky aides perfosyance i deSEd. trpreships ehgtpedmer 842 is
ignl t&f]dntd'lm& f&?weﬂ'ﬁ 'in at Cfléfs%&{l lggnté Hé%a%?ﬁ?ﬂ@ﬂl(%?ve%ﬁé@g at high

assenbly 810 i nclu nition system 836 beln
ordgredetanpiaah toyults Hé howeestr, rpduiced qubteml dgvhagdees ddﬂéedomb skape Phyree
o i . . \Y, t
i s BE R L BBl S g R 0 o
bodyrto t¢ repeivid nAferdlss ahandrof the beimg wr EWBWdy[lﬂ@&%Yed'ﬁheforward
dir%c?edvfﬂre%ss%m% m\gfjldno§gea1%rellged? @ée%?%sgsﬁ%o% ADAR ea;?glgg%dslg éhls way a
porbibll ofaBsBla wyll 84 Gircctadridwied theiatt cng ofiths posedr PW cefieg amig as

use I| r hol de The. f orwar, r
suchorom e R Tt SRR aRer it EHER e ol o Plipoay win
notlfrag@ent&4 2,wdul dkitiex pbrai Mgls oifded detdBétion lnh thegatt éndaf the bomb

st em 846,  The net hod nitin befor | rected
bOfg”v Péeé%n‘gf“;?q Fonatiiep iwd%ﬁ?lv e'g?refihcé* RO ﬁocig%*ﬁ diage from
fr gﬁammg in contact with aft end of the bonb casing mhen
bonb strikes a target. However, there may be ot he
OOﬁ%lt hodsReETinG i Kigks 8l3h§101“’6rgﬁ}&‘rr%llyf%ﬁ§%0 U O yh%‘wagenﬂy at
88(35 tihd éD 'sHoMI‘ SerR P8t o, LiBreRl REGRLivE REGRLF AR folrdWRLBHiment
en the forward directed fuse assenbly is ignited,
of tih@ Breﬁﬂna@vewop preguovigeddiAsaricen i these diguictihar gne Fawari n
dlr&'tegf%hﬁ?é@ LR LV R CRM SRy | Lu{h Jgﬂﬁraf?@'ﬂ? af} 'Eilré’\(gé‘sﬁéﬁeﬁ%hhgé)ﬁl%
fourth enbodi nent fuse booster system shown
assq:rnblws glinseendgatopd tl@éﬂher@tlmlb@ ohpmpfrethar dnefferwarcdhditghted figer
assEHb1! %d*&{écg Iﬂo‘f'e 3’1&&% ’fuste Q?s mﬁﬁ@s&ﬁll%@ %tﬂﬁl tiéé &%@e @f/',fﬁe 15r§sent
rgnited an I res ormar I'n direct Into the
1nvnIEthn Wegﬁurtberptlh@ sowtmnmgalf dewanidlizctad gl afr dimcted shapndehiagge
assé ok }Jers téu’;d oqeﬁl’nﬁ I%orﬂoa g tﬁ ae?lgcglg (fa(ij Hog\?gcl,srlcgﬁj?gt?lns g%g%g?lea{néed and still
be vxhtmeml'(esdoﬁeuﬁ‘eheqssembh\reﬁmrar e ignited which cause the
of the ved. After the aft
0088y or TiRebBraT ST by e B SRR s G s of
expildskion tn&dnd‘t Uﬁkﬁnﬁﬁb‘»ﬁl’mﬂlcy thetd ik nO @itention,iig Metuedof sWhieRrhdwnrd

bonb or expl oded in_this way on. of
CXDEGSSIERS. Gf ‘f uﬂglg&ﬁﬁi&‘élt‘% ntg BWE‘F ot SQ‘P‘E’E%WLA%‘P“bFﬁé)r Baigns
theRbf, R\BLHR$EddGN 3Rt hat 38riSud Gibdiff@ii®hs Qfe F03QLIPARE s@be bh@e
bomb will be diverted aft ward and the bonb or PW body
INVGHYOP- not fragment as it would with a normal high order
det onati on when the aft end of the bonb body was
present. This detonation will deliver a reduced anount
of collateral damage from fragnents. [0089] Referring
to Figure 8B, shown generally at 870, Figure 8C, shown
gently at 880, and 8D, shown generally at 890,
di fferent perspective views of the fourth enbodi nent
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of the present invention are provided. As is seen in
these figures, there is one forward directed shaped
webawgessiuse assenbly and a plurality of aft dPCEUSHAS/071648
shaped charge fuse assenblies. It is understood that
there may be one nore than one forward directed fuse
assenbly and one or nore aft directed fuse assenblies
Cladink! | be within the scope of the present invention
Yet further, the positioning of forward directed and
1. af tA i 8650 aSBRABR Fo LR3I ARERIDbIES camprineni ng for
passing the electrical power connections may be
charded 24H 8ty 8% t hi n t he scope of the present
i nvent i QMirstl RO A Pport A& AR MIB RALNEIRHERRE PRSI csahar e
used herein are used as terns of expression and not of
| i i@ at iagacondsed supRek elosisg meecpimt ol 915, fuserssemblyiceaingf
Sucht er, ' , of excluding the
equ@valgﬁﬁgqggcﬁﬁgﬁgggk%%zs shown and descri bed, or
por () ong firktehansfl chdrge wepertthpicdodudes 2ldast pragt fingtey peorf shape
C e . : : o Cof
e bl P RSB SRR e bR 1R iR oftg bomb
will be dbetneted fordgll povbwribtongonpanidsi ng: (A) a fuse assenbly

casi-ng; (B fir n port for closing a first
endkgf Fﬁ%kPu§%mé§§gﬁ%ﬁ¥%%§Sing; (C) a second end
supieort ackami nigapa chagongp@nthatahcltdee af lagse omsssemidltype of shape

casi ng. ( a first type _.of shaped charge; (E) .a fir
ehe§gipRtatBep ot ishb SR R S P Gieb Rl gl dine
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