MECHANI CAL SELF DESTRUCT FOR RUNAWAY ESCAPEMENTS CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s appli cation
W@b@pnssspri ority to currently pending U S PCT/US2008/065262
Nonprovi si onal Patent Application No. 11/809, 735,
entitled, "Mechanical Self Destruct for Runway
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priority to U S. Provisional Patent Application No.
60/ 803,71 0 filed June 1, 2006 which is hereby
i ncorporated by reference into this disclosure. FIELD
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When the projectile attains sufficient spin, the centrifugal lock releases the rotor and arming
begins. The rotor begins rotation toward the center of the projectile. The rotor gear, when
25 engaged with the pinion shaft, delays arming of the fuze. After the projectile has traveled an
acceptable distance from the launcher tube, the rotor is locked in the armed position and the

fuze is armed.

However, a significant problem exists in conventional runaway escapements. A self-destruct
mechanism is needed for runaway escapement fuzes. The mechanism should be inexpensive

30 and small in size but is should possess high efficacy.

U. S. patent No. 6,141,080 discloses an apparatus mountable in a projectile for utilization with
a rotor-type safing and arming mechanism for post-launch self-neutralization of a spinning
projectile having a fused warhead and a stab detonator. That apparatus relies on a launch-

activated battery, however, and an electric detonator positioned sufficiently close to the stab
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30 More particularly, the novel mechanical escapement fuze self-destruct device is attached to a

projectile and includes a rotor, a firing pin and a firing pin drive spring mounted on the rotor.
The firing pin drive spring is compressed and the firing pin is retracted when the projectile is
rotating at an RPM associated with its maximum range. The firing pin drive spring is
uncompressed and the firing pin is extended when the projectile is rotating at an RPM less

35  than the RPM associated with its maximum range.
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The drive weight pivots in the first direction when rotation of the projectile is less than the
30 maximum range rotation. The drive weight therefore bears against the release lever and
causes the release lever to pivot into its release position. The firing pin drive spring and hence
the firing pin are released when the release lever pivots into said release position, and the
firing pin is driven into the stab detonator which explosively detonates and destroys the

projectile if the rotor is armed and which renders the projectile “safe” if the rotor is unarmed.

35 An important object of the invention is to provide a self-destruct mechanism that is entirely

mechanical and free of electrical elements.
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range. The warhead goes high order if the rotor is in the armed position. The warhead does

25 not go high order if the rotor is in any position other than its fully armed position.

If the rotor is in any position other than armed, the detonator is fired and hence the round is
classified as safe. This is because the rotor, when in any position other than fully armed,
prevents the detonator from aligning with a spit back in projectiles having spit backs, and
prevents the detonator from aligning with the primary charge/warhead in those projectiles
30 lacking spit backs. If a detonator detonates when it is misaligned with a spit back or
misaligned with a primary charge, the primary charge cannot explode. However, after the
detonator has detonated, the projectile is safe to handle even though its primary charge
remains unexploded. It cannot explode with a detonator that has already been detonated,

even if it is dropped or otherwise handled roughly.
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reached when the RPMs drop below the maximum range RPM of the round.

35 As depicted in Fig. 2, upon counterclockwise motion, drive weight 22 rotates release lever 16
in a clockwise direction which results in said release lever unlocking retainer 14, thereby
permitting firing pin drive spring 12 to convert its stored potential energy into kinetic energy

and to thereby drive firing pin 18 into the side of stab detonator 20. This results in explosive
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gsuch deéogﬁ |08tc§us§%? &ggllg dﬁfoHatfggr rerhdefs tge %?%I[%%éa de%eags upon the
posnwltlwnofmmvew@r Rothietime #ei ftap EBihatesdetarpies Iael Stapp*etpnator at the
3(C aV%JrNenQ&Qietioﬁatl&C@ld@ndewnkFi £pit b@ckd@rmllg}{eB detpaitka RPimary28age in
I n F!r(%JgCItI| ?%&% t ﬁglt E:Qc%l tFé ?PECU%%IEB(WOQQ If tk%v%z{b O%%M‘JFIS Yat %Q l?ﬁgment

ngcﬁffiiftawt'%'bls pplta?flgn@id a/dfha spi Iétor p%é&@ed directly with a prlmary charge in

projectiles lacking a spit back, the projectile will not explode but it will be rendered safe to

handle because the primary charge cannot explode in the absence of an unfired detonator.

35 It will be seen that the advantages set forth above, and those made apparent from the
foregoing description, are efficiently attained and since certain changes may be made in the
above construction without departing from the scope of the invention, it is intended that all
matters contained in the foregoing description or shown in the accompanying drawings shall

be interpreted as illustrative and not in a limiting sense.
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cannot drive the rotor fromthe arned position. This

i ncreases the probability of a high order detonation
w@toovkessround. This concept can be used in anyPCT/US2008/065262

escapenent. The rotor is kept in the safe position by

the centrifugal |ock and set back pin, both of which

are unl ocked by gun | aunch. The rotor then takes about

a tenth of a second or a little longer to arm This

has nothing to do with the rendered safe/self-destruct

(RS/ SD) subsystem di scl osed herein. Wen a round

g eQﬁQ%ﬁo "f)d’]beF{JPnlgleé{)&ym!ataﬂé ﬁ%ﬁ/ﬁ"@e&alrﬁg zﬂéﬂnﬁe)ndé’%ﬁ? Q&Jeaglﬁg the generic

di st ance beyon X1 mum r an he roun
t he®"RSPeSI Irakirant tB‘?‘r‘f‘Ye& VLEEE PrEbgs ?’?dn’g SBFEH‘E%‘F ofytpgescope of the
selifvedi®@s tvhidic tas preettaiof Istyuagehmiglitibe saigjtofalinherdimtwedet onat es
the detonator in the rotor regardl ess of the position
of the rotor, whether armed, safe, or partially arned.
The detonator then fires the spit back and the round
goes high order if the rotor has reached the fully
arnmed position. There is never a guarantee that the
rotor will reach the fully arned position. However,
the novel assenbly of parts disclosed herein does
ensure that when a fired round reaches a sufficiently
low RPM the firing pin will fire and the detonator
wi |l detonate. Wether or not such detonation causes
projectile detonation or renders the projectile safe
depends upon the position of the rotor at the tinme the
stab detonator detonates. If the stab detonator at the
nonent of detonation is aligned with a spit back, or
aligned directly with a primary charge in projectiles
| acking a spit back, the projectile will explode. If
the stab detonator at the nonent of detonation is not
aligned with a spit back, or not aligned directly with
a primary charge in projectiles |lacking a spit back,
the projectile will not explode but it wll be
rendered safe to handl e because the prinmary charge
cannot explode in the absence of an unfired detonator.
It will be seen that the advantages set forth above,
and those made apparent fromthe foregoing
description, are efficiently attained and since
certain changes nay be nade in the above construction
wi t hout departing fromthe scope of the invention, it
Is intended that all matters contained in the
foregoi ng description or shown in the acconpanyi ng
drawi ngs shall be interpreted as illustrative and not
inalimting sense.lt is also to be understood that
the followng clains are intended to cover all of the
generic and specific features of the invention herein
descri bed, and all statements of the scope of the

i nvention which, as a matter of |anguage, m ght be
said to fall there between. Wat is clained is:



1. A nechanical escapenent fuze self-destruct device

that is attached to a projectile, conprising: a rotor
whaoppagssan arned position and an unarned posi tPONPS208/065262

firing pin and a firing pin drive spring nounted on

said rotor; said firing pin drive spring being

conpressed and said firing pin being retracted when

said projectile is rotating at an RPM associ ated with

its maxi mumrange; said firing pin drive spring being

unconpressed and said firing pin being extended when

said projectile is rotating at an RPM | ess than said

RP\Veet soleimedésd with its maxi numrange; a stab

detonator that is detonated when said firing pinis

ext ended, A saitdnicke teagieotiueatisdastucsédvice thetst atactted Ga @bjectile,

sai d propggkih.e when said rotor is in said arned

posi tion; and sald detonatlon rendering said

pr OJ ect i Iroet rhsa’laf an arme osﬁel nan arg uonra Ie% Iosr?toSal d unarmed

pOS|t|on 2 " éEV| of ?a|n15n 07 ther

conprising: a retainer haV|n a first retainer

posi ti ot TP il ALirye ¢ I‘1”P5i’ AY PR &9 Y spring in

sai d conpressed, |oaded, energy storing configuration
1and havishig firipaginEYREPITStbing 69mAssSsc 3nd paid fsing pia Peiagstetigted when

sai d fi rshiB@ropttie iflfotatify & AR RAY aScibiB@witrSBinGximumirdahge;pi N

drive spring expands and unl oads energy. 3. The device

of £ cl a:: @hlgflrlrfg%rntdh\%spﬁr%rmrnb §hc@gpre%eé grhoes@@%rlrhgep\/rpd'emg @War%gd
aftirs r el

eas
et i ner P PR Rt et eaH MMy
second rmekiggmearigever position for rel easing said
retainer. 4. The device of claim3, further
15conpr i Siarsgb datothtdr et inedtgated pharodaail fiking piroisl Btt@ded, Gais ddtehation

rotor; a gy %el%’\&%'sﬂmontblf &) F!Fg&fﬂé whedl sa#érr&bﬂgun%é& Gt bdion;
melght to prvot in a first direction, said drive

wei ght &8%pted to bear against said rel ease | ever and
to maintain said release |ever in said first rel ease
| ever pGaF eetenttiviHerfednsisgid peteate e vden pat rator i, said unarmed

position.
20 2. The device of claim 2, further comprising:

a retainer having a first retainer position for holding said firing pin drive spring in said
compressed, loaded, energy storing configuration and having a second retainer
position for releasing said firing pin drive spring so that said firing pin drive spring

expands and unloads energy.
25 3. The device of claim 2, further comprising:

a release lever having a first release lever position for holding said retainer in said
first retainer position and having a second release lever position for releasing said

retainer.
4. The device of claim 3, further comprising:

30 a drive weight pivotally mounted to said rotor;



5. The device of claim4, further conprising: a
set back pin adapted to engage said drive weight and to
WEe@9ests70 ot ati on of said drive wei ght when saPdI/pD81008/065262

is not rotating; said setback pin adapted to rel ease

said drive weight and to enable rotation of said drive
wei ght when said projectile is fired. 6. The device of
claimb5, further conprising: said drive weight adapted

to pivot in a second direction, opposite to said first
direction, when subjected to centrifugal force arising

Sf romr Ota%'ﬁve g(PI b|z§s% n?I%PJJ @&\&E!d%h%a\b@g%gto Mot”g rggﬂr&tlon said

sai d ectile; said driv bias ans havi ng
presel eéi]f ‘éﬁd"e@ﬁﬁdﬁ@‘e‘&‘& R8T anst F'F?SE 1e¥Ftane 15 st Bid felease
sai d dr ilaver imediqfindt rdlqasslavet pdsitipstvhetispig aitar gsmotvhietings ai d
centrifugal force is equal to a maxi mnum centrifuga
force armsi werigvider o BminBIXiuAREAtdNRIAGEY: r Ot at i on of sai d
projectile; said preselected spring constant of said

drive Wel sgllasckWnaa%aﬂ@qg] g’ngQ&el 29 Cﬁ\llg\ﬁél&]& SRko érg/erﬂqgtgﬁoﬁ of said
first direction when said

aid drive wei said
(gent rif Lﬁj@‘éﬁwel’ggg@?” P9 o5 "PHAASai d maxi mum
centrifugal force; whereby said drive weight pivots in
sai d fi raf sepackpit PémicdbrARFSEaE POR WeBhieas B epRly; re@tiqn|ogsaid
i s | ess dtirareighbivtéhn BEX prajpenieriattge r ot ati on; whereby sai d
drive wei ght bears agai nst said rel ease | ever and

causes $afud k@b siBimIshiftker EondAbiNgt 1 nto its rel ease
posi tion; mhereby said retainer 1s rel eased; whereby

said fifg LQQmB'vJ& o Ve%p?ecﬁg!;l/(n% d OF%anQ'd?%ﬁo%d?Fgmgﬁoeé\%}‘é f.?e-.i’" d

flrlngplnls I nto sal ereb
1%5ai d st &R YRRyplewse P eRoIrHER o eret g R B olRliRY et Ffrasfé"e
sai d pr cpeed by feingwiend phoctiieot or i s armed; and wher eby
said projectile is rendered "safe" when said rotor is
not ar Meeld drive weight bias means having a preselected spring constant insufficient to

rotate said drive weight in said first direction when said centrifugal force is equal to a

maximum centrifugal force arising from maximum range rotation of said projectile;

20 said preselected spring constant of said drive weight bias means being sufficient to
rotate said drive weight in said first direction when said centrifugal force is less than

said maximum centrifugal force;

whereby said drive weight pivots in said first direction when rotation of said projectile

is less than said maximum range rotation;

25 whereby said drive weight bears against said release lever and causes said release

lever to pivot into its release position;

whereby said retainer is released;

whereby said firing pin drive spring is released;
whereby said firing pin is driven into said stab detonator;

30 whereby said stab detonator explosively detonates and destroys said projectile when

the rotor is armed; and

whereby said projectile is rendered “safe” when said rotor is not armed.
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