SAFE AND ARM EXPLCSI VE TRAIN 5 FI ELD OF THE | NVENTI ON The present
invention relates to safe and arm devi ces usable in weapon systens to
prevent unintentional activation of explosive elenents. 10 BACKGROUND OF

THE | NVENTI ON

Safe and arm (S&A) systens typically provide for an

interruptible explosive train between a pyrotechnic input and a pyrotechnic
output in the safe condition and a contiguous explosive train | ocated
bet ween the pyrotechnic input 15 and the pyrotechnic output in the arned

condition. A we

accept ed design which inplenents the above functionality

i ncludes a transfer charge assenbly, such as a rotor or a slider,

i ncorporating the pyrotechnic transfer charge. In the safe state of the S&A
system the transfer charge assenbly inert structure constitutes a barrier
bet ween the input charge SAFENAND ARMEXRIGSIOE TRAENeby interrupting the 20
propagagi on of any pyrotechnical reaction fromthe input charge (if
activated) to the output charge. In the arm ng process, the S&A system

switches fromsafe state to arned state by novenent of the transfer charge
assenbl y. FAELARO& FHE BNBREXNTION transfer charge provides a pyrotechnic

ut _charge to the output. charge. ,Specificall t he transfer
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charge, thgydteastd prveitepadaiiRnal Mtdabn bhexgloanséiemesiar ge and the
transfer charge further serves as a donor of the pyrotechnic stinmulus to

t he outifut charge. The transfer charge may consist of primary expl osive or
secondary | i onpositions for transfer charges
and a mul tﬁ%@g@b@mﬁm h%%ﬂ%@t uri ng nmet hods i npl enmented therefor
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path fromthe i
charge serves a

7,040, 234. Such

15

20

25

30

explosive train between a pyrotechnic input and a pyrotechnic output in the safe
condition and a contiguous explosive train located between the pyrotechnic input
and the pyrotechnic output in the armed condition. A well accepted design which
implements the above functionahity includes a transfer charge assembly, such as
a rotor or a slider, incorporating the pyrotechnic transfer charge. In the safe state
of the S&A system, the transfer charge assembly inert structure constitutes a
barrier between the input charge and the output charge, thereby interrupting the
propagation of any pyrotechnical reaction from the input charge (if activated) to
the output charge. In the arming process, the S&A system switches from safe
state to armed state by movement of the transfer charge assembly. In the armed
state, the transfer charge provides a pyrotechnic path from the input charge to the
output charge. Specifically, the transfer charge serves as an acceptor for the
pyrotechnic stimulus of the input charge, the reaction propagates through the
transfer charge and the transfer charge further serves as a donor of the

pyrotechnic stimulus to the output charge.

The transfer charge may consist of primary explosive or secondary
explosive. A multitude of compositions for transfer charges and a multitude of
corresponding manufacturing methods implemented therefor are known in the

art, for example in US Patents 7,069,861, 7,052,562 and 7,040,234. Such



met hods i nclude, but may be not limted to direct pressing or casting into
the appropriate cavity and pre-form ng the expl osive pellet and nounting it
into the cavity. Mcro-el ectronmechani cal systenms (MEMS) are typically
fabricated by 5 enploying the photo-Ilithography mask and etch techni ques
famliar to those in the sem conductor fabrication technology to form
mcro-mniature parts of silicon or other materials. An issue raised in US
Pat ent 7, Ohtthfd? . intladé, ait mmy bk aek Uinhied ©f dPsotgreshny or chmingaatd’ ok

m ni aturi zed S&A devices (such as MEMS-type systens) presents a speci al
chal | enge, 2PRIEPEHE CREILS AR Predfordieg Bssexpbosivpviealigk and mpupHBge dhiatq thguant ity
of materi al ;v-hpvol ved. The filling of high explosives into very snall
cavities may Hé performed by w pe | oading, pressure |oading and syringe

| oadi ng. A vol amMidre-disdbiohechidsd sRyerhe (Mitad) tee ttppicsityrialricleddyt 0
partially dissolve the energetic material so that, upon_evaporation of the
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expl osi ve tiligom roomenandtsridlor AA&Asakevhizes .in 20SBRuER DIESSRIRTIIONL4F THE
DRAW NGS The invention may be understood upon reading of the foll ow ng

det ai | ed dewenrfastirieg of pyetrchnii ehangesebos ipinaatyrieath S melRYisct RBICBOS, wi th
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an enbodi neRoleld bt thé)\senill Qhantity of Mhalerial® iholagd.i Therdllling off awhof a
rotatable transfer charge carrier in accordance with an enbodi ment of the
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providing explosive components, and in particular explosive train components

for S&A devices.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood upoen reading of the following detailed
description of non-limiting exemplary embodiments thereof, with reference to
the following drawings, in which:

Fig. 1A is an isometric view of a rotatable transfer charge carrier in

25 accordance with an embodiment of the invention;

Fig. 1B is an isometric view of a rotatable transfer charge carrier in
accordance with an embodiment of the invention showing the rotatable charge
carrier and accompanying charges;

Fig. 1C is an isometric view of an interruptive transfer assembly in which

30  a rotatable charge carrier demonstrates a state in which the porous passage is

non- aligned with the accompanying charges;



S5Fig. 2Cis a cross sectional view of an S&A device accordance wth an
enbodi nent of the invention perpendicular to the rotation axis; Fig. 2D is
a cross sectional view of an S&A device as in Fig. 2C, Fig. 3Ais an

i sometric view of an interruptive transfer assenbly in which a slidable
charge carrier denonstrates a state in which the porous passage is 10
aligned with the acconpanyi ng charges. Fig. 3Bis an isonetric view of
an interrupti veFigl 2ASE an iass@Abview of whitéraeptblel tetalfee acdeaitde sh@vinger
denonstrates a state in which the porous passage is non - aligned with the
acconpanyi H§ sidedipgiag the upper layerssi g 4 is an i sometric view of an

I nterruptive transhgr, | }- £ier having
2bi fur oat ed poh But s 28 LEHRale SRRV HES Burmi i RS AREIT aBLhbY e
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transfer charge _connecting between an input charge, such as an_initiator or
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interruptive trBE8sPArS a8 swmpitgic view ghit ierymivatieasier assepbbnitybiel transfer
char ge

a slidable charge carrier demonstrates a state in which the porous passage is
10 aligned with the accompanying charges.
Fig. 3B is an isometric view of an interruptive transfer assembly in which
a slidable charge carrier demonstrates a state in which the porous passage 1s non -
aligned with the accompanying charges.
Fig. 4 is an isometric view of an interruptive transfer assembly showing a

15 rotatable charge carrier having a bifurcated porous passage.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
20

In a device implementing the present invention, a transfer charge
connecting between an input charge, such as an initiator or a lead and the output
charge of a safe and arm (S&A) device is mechanically controlled to either bring
about the detonation train to an interrupted (safe) or to a sequence enabled

25  (armed) state. The interruption of the detonation train prevents the device from
activating the output charge.

Referring first to Fig. 1A -C, there is shown a part of a mechanical
interruptive transfer assembly, in which a rotatable silicon based transfer charge
carrier (TCC) 24 1s maintained in either one of two states. First, in Fig. 1A, a

30  schematic description of the rotatable transfer charge carrier (TCC) 24 is shown,

detached from its functional environment. Disc 26 is traversed by an explosive



carrier (TCC) 24 is maintained in either one of two states. First, in Fig.
A, a 30 schematic description of the rotatable transfer charge carrier
(TCC) 24 is shown, detached fromits functional environnment. Disc 26 is
traversed by an expl osive porous passage (referred to hereinafter as EPP)
28 which is a defined volume within the silicon based TCC, having a porous
structure, constituting a continuous channel frominput port 32 to output

port 34, aporone passape Cidfsteed ndiereinafieP :2 EPPYR8 wRRhi is @adefimdd velumeof porous
silicon inmpregnated with an oxidizer, 5 thereby constituting a porous
silicon explgd e pgticon fhased JBCCs haying ab|RoTelso GHHC S §ISHUBIEr 8t at i on

36, drawn | i i i s r .1 made, two
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reaches output port 34 of EPP 28 abutting output charge 56. When the TCC is
turned cl ogkdthseoutguschange S@qkpioe fapptasipngp thy directign garcsibed bydeublei gned
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sw t ch andrdspeaivelalfithn estathon kvag Rarrgesfab2nauyth. Tbe debmiagby vhin ngiting t he S&A
into arned state. Wiile in the arned state , the TCC can be rotated to
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device the detonation train is kept in safe configuration until certain physical or
20 logical events (such as munition launch acceleration, lapse of time, exit from
launch tube), have occurred . Rotor rotation may be prevented until certain
conditions are met and the electrically operated drive means may be activated
only after some other conditions are met. According to the above description,
turning the TCC counterclockwise by an angle corresponding to the angle
25  between the EPP in safe condition and the line defined by charges 52 and 56, will
cause the EPP 28 which in safe state is non-aligned with charges 52 and 56 to
switch and become aligned with charges 52 and 56, thereby bringing the S&A
into armed state. While in the armed state , the TCC can be rotated to bring about

a safe state, in which the TCC is non - aligned with charges 52 and 56.
30



above is shown fromthe other side, i.e. the side that faces the upper

| ayer 72 (depicted in Fig. 2C). In this aspect TCC 24 reveals a pivot 66
which is used to 5 transfer torque to TCC 24. The torque is provided by an
actuator, such as a piezoelectric notor, not shown. In this figure
initiating elenment (preferably electrical detonator) 68 is in a physical
condition adequate to cause the initiation of input charge 52. Notably,

el ectrical det dPaiteon6aligaatematitnerdnpot Hed batplitichatgeghysi cal contact with
i nput charge 52. lnput charge 52 may receive its detonation 10 stinul us
through an air- ]@aglgsazﬁay& t@f“’h’ﬁheﬁe SHERCEY 1S alOE pdlen dhey TS (degsribgd

addi tonal @Kl @Sk, AENHAL ol AN AIAGGER2 it AR Bk LAPEL kL D2 EPP 28

of which of Ion of er layer 72
I S shown. (H& ictel malfigl 2Chelln thdtapes ”JIIIGZatl r663311§a abaoGhaviddh ﬁdedupper | ayer
72, and_al so the conductaors énot shown) that actuate electrical initiator

68 are %pp?f?@éefo??fﬂiﬁp@r TOE 24y dhe Aorquehis Epridsh 4yl #n Aeaiosc 8kdafS Py be
i near, Pg@% ?{ﬁﬁ&mfﬁot%rc 5tV ‘31%&% ic g@gﬁ}gtﬁm&ﬁnﬁr&\%ﬁﬁﬁt PRARYSy. the

shape shou alr the capabi
electrical detonator) 68 is in a physical condition adequate to cause the initiation

of input charge 52. Notably, electrical detonator 68 does not need to be in direct
physical contact with input charge 52. Input charge 52 may receive its detonation
10 stimulus through an air-gap, a layer of inner material such as a foil or an
additional explosive element. Input charge 52 is non-aligned with EPP 28, of
which only port 32 is shown. In Fig. 2B, a portion of the upper layer 72 is shown.
The actuator that rotates pivot 66 is associated with upper layer 72, and also the
conductors (not shown) that actuate electrical initiator 68 are applied on upper
15 layer 72. The EPP should not necessarily be linear, it may assume a curved
structure, notably arcuate, however, the shape should not impair the capability of
the EPP to provide a continuous channel for the progress of the detonation
through it. In Figs 2C-D, a sectional view through an assembled S&A device
according to an embodiment of the invention is described. The S&A device
20  include an electrical initiating element 68, which may be a miniature detonator or
alternatively an electrical initiator chip. When activated, initiating element 68
activates an intermediate charge 70, which may consist of a primary explosive,
such as by the way of example lead azide or lead styphnate or a secondary
explosive such as HNS or CL-20, or a stack of primary and secondary
25 explosives, typically loaded in a metal cup. Porous silicon based explosive could
also be configured as primary or secondary intermediate charge. The
intermediate charge 70 further activates an input charge 52 which may consist of
a primary explosive, consists for example of lead azide or lead styphnate or a
secondary explosive such as HNS or CL-20, or a stack of primary and secondary
30  explosives, typically loaded in a metal cup. Porous silicon based explosive could

also be employed as primary or secondary relay charge. The pyrotechnic output



the EPP to provide a continuous channel for the progress of the detonation
through it. In Figs 2C-D, a sectional view through an assenbl ed S&A devi ce
according to an enbodi ment of the invention is described. The S&A device 20
include an electrical initiating elenment 68, which may be a mniature
detonator or alternatively an electrical initiator chip. Wen activated,
initiating el ement 68 activates an internedi ate charge 70, which may

consi st of ofither$&IArdevexpk geoveed bych @spliychhive Maywidéh magmmlneist efd azi de or
| ead styphnate or a secondary explosive such as HNS or - or_a stack of

primary antFceedaskidaplpspis axpiassix d, W@ymfé*éﬁw q Hathear iCrIr % nf§PJ§P ¥up.
Porous s '1&3@&1 91%&99%@1%&8& @g&an R négss&@e& Mss%;g@ﬂgygw or

secondary I 'nt er nedi a lat e c her acti vat es

an input ciebgéarpdu telﬁnrgamimsﬁetr chirga c@ﬂﬁeﬁagsymmpimmdeea relon@dsts for
exanpl e of |ead azi or | ead skﬁghnate or a secondary expl osive, such as
HNS or TL- Q@OYR?FatﬁlgsEBBkz%leﬂfr 'Sy 1o6AH SHISOB R COBKHIGS | & 83TTef ypi cal | y

loaded in g QRLALCHBu BRESY S25nh! HORuRRS $Harsl 62 HetebyF Athithipting the
propagation of any pyrotechnical reaction from the input charge (if activated) to

the output charge. In the armed state, the EPP provides a pyrotechnic path from

the input charge to the output charge. Specifically, the EPP serves as an acceptor

10 for the pyrotechnic stimulus of the input charge 52, the reaction propagates
through the EPP which further serves as a donor of the pyrotechnic stimulus to

the output charge 56. The rotor is disposed within a cavity in the base layer 74.
Intermediate charge 70, input charge 52 and output charge 56 are disposed
typically inside base layer 74 as can be seen in Fig. 2D. Upper layer 72

15 accommodates the initiating element 68 and the rotary actuator 76, having an
axis of rotation designated 78. This actuator may be a miniature motor as taught

by example in US Patent 7480981. Using another terminclogy, it is an
electrically operated drive means. Actuator 76 engaged with rotor 24. Base layer

74 and upper layer 72 are encased in S&A unit casing 77 and covered by cover

20  80. The casing 77 may include an embedded transfer charge 82, made of a
secondary explosive material, such as a Cl-20 compound or HNS, in order to
conveniently connect the output charge 56 with further stages in the pyrotechnic
train, disposed externally to the S&A device. As the upper layer 72 has two
electrically activated elements incorporated (initiating element 68 and rotary

25  actuator 76), it is provided with a contacts layer 86, which is typically a printed
circuit board or a layer of contacts deposited on the upper layer 72 for example

by vapor deposition process. The contacts layer is connected to an electrical
system outside the S&A device by means well known in the art, such as an
electrical harness or connector, not shown. The electrical system outside the

30 S&A controls the arming and the activation of the S&A device by supplying



al so be enpl oyed as primary or secondary relay charge. The pyrotechnic
out put of the S&A device is provided by an output charge 56, which nmay
consi st of a secondary explosive such as by the way of exanple HNS or
CL-20, typically loaded in a netal cup. Porous silicon based expl osive
could al so be configured as secondary output charge. The transfer charge
carrier assenbly includes a rotor 24 5 incorporating EPP 28. The TCC s
inert silicarerstto ultd wsterycadnsitdt abd sheaddiahiter, thebgk eontiiteois§8ubnd BAr ge 52
and the output charge 56, thereby interrupting the propagation of any
pyr ot echni E3PEGt¥ERt i on from the input charge (if activated) to the output
charge. In the qar t . j.{des i omthe
i nput charge toﬂlt %@%%t%‘fodéﬁgﬁggﬁgggg? tﬁ)géflfey;ﬂy?ﬁge%% gg?\%@sgeg an
acceptor 16hdrges ciunier, poietwdtbdiffersit thiuh tise TCA bescribplihbeveaThe BT ihhe
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pyr ot echni BISEFSHI shifted frarp aoi?fepﬁ‘?mcﬁ)a%émw SE@Fﬁesta@tleaﬂg r@ﬁgrp Bd within
a cavity i ﬂ%gﬁs I - lRte Lat-e 1C 7, i g e 52 and
out put chagbc\:gglet g‘r%S 8?%/%%3%6 ]tnyﬂg%'c%iq?%%?tﬁg?l e I%g(g é)?{etg&% tgltsﬁg:ugn be seen
in Fig. 2Dchddpp82 abwy éipul poitof EPCR8TTHaBRP ik Hermd dsi athangeleh aiGNR2468 and

the rotary actuator 76, havi Tr;&pan axis of rotation desi %nat ed 78.. This
act uat or RYVIBE tHO giisrRal PostsnBE It sRareg 3Rt Ay oBtPREBPE AT ERIS2Eal st
7480981. ' ' j it qd ; tricall - drive
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ar e enc@as edetonatSl8dndiading s thegpuiputahargepueinesthérywomis ethe XX Qs arfthal.casi ng 77
may include an enbedded transfer charge 82, nade of a secondary expl osive

material, Sus¥Heronfigomiiop elosonfd dr SRk, an pmbpdigent ds dsarrErdewitly connect
t he out put s M t her: g I . [ | C. i di sposed
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acti vat ed ehpueohagéd)aangiap aheduldensivn aifi clprglseneht de8ommndiedofmanlis25
actuator 76), it is provided with a contacts |ayer 86, which ilsj typically a

printed ci FRhpeimsyhihy med §&davatpds sutichedie theprasd edotaiey lipger | ayer
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art, such asimarhepesidusbalesoabatsmbodinemungwitchiing notths Rafenstacloen ékectri ca
system out sj de the 30 S&A con%rols he arm ng and the activation of the S&A
devi ce by SHipedPna et sdHt of Betl{eCrot ary actuator and the det ohat or

t hrough conductors 88 and 90 respectively. I n anot her enbodi nent of
the invention, the EPP is a part of a transfer charge carrier, sonewhat
different than the TCC descri bed above. The TCCin 5 this case is shifted
from azgaf e S&AEPBs avithamoreltHaf’tved pérgs | i nearly rather than rotationally As

can be seen in Fig. 3A electrjcal detonator 68, attsgched to i nput charge
52 abuts i nput ig- & toppipich geferppge BpPY Madsy #d GGl sRo¥MRapRBPIYIRE FCC 24

havi ng t wo eyt af NahiPRhafiS ofbRYE pGilato8ishiithitn lR&ho Wbkl HARL TeiC EPP 28.
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Thi s configuration S an uninte p etonation train, starting at
t he el ect r Poal1820s detiomatpit, ardlegndisniB4 and 186 awvthotit octpat gerts.dn this ot her
words, the S&A is arned. A safe configuration of the S&A in such an

enbodi nent enBoHasE ke BRI Mirredee B et%atlf]ng'%ralgé?eg?@&ét 28 1A% hown
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swi t ched t aambly autpidp$&A8d tandeotiputl paredB86. Each output port potentially can
deliver the detonation train to a different output charge, thus providing two
separate outputs resulting from one common input. In a two completely separate
EPPs are embodied into the TCC, without intersecting. This arrangement
30 corresponds to a two-inputs — two outputs system architecture. In yet another

architecture, two separate input port can support and to activate a single output,



15 shifting of the TCC effected by a drive neans, rather than by rotation
of the TCC as in the previously described enbodinent. Switching to the safe
stae can be effected by a reverse shift of the TCC. 20EPPs with nore than
two ports In Fig. 4, to which reference is now made, a TCC i s shown,
enbodying a different configuration of porous passage distribution on the
surface of the TCC. Port 182 is an input port, while ports 184 and 186 are
bot h out puthepshiytte. allowitdh f@ edatinop ot thcdetthifioni thain c dh @il enlivelicientonat i on
train beginning at an initiator 25 near input port 182, blfurcates and
further onof etaehgéfelﬂw sHisatdite ORR Pt DHYEL sexterlil&wbpvvf‘&at paEts pek t thega and
out put porf; 186c. Fa t port potentially can deliver the detonation
train to a di eren ou charge, thus providing two separate outputs
resulting from @Khoalalrﬁmmwmmat the/ TC@ hbhy\beetdiitheatb deyerivepargitecaiyRs ar e
enbodied into the TCC, without intersecting. This arrangenent 30
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10 Porous silicon as an explosive
As disclosed in US Patent 6,984,274 for example in column 2 lines 54 -
59, porous silicon can be used as an explosive in combination with an oxidizing
agent. Silicon as such is a rather reactive element, which readily oxidizes by
oxidizing agents. Porous silicon is more reactive than non-porous silicon because
15 of the increased surface area that can be exposed to the oxidizing agent. In
accordance with the present invention, the TCC is produced as a part of a MEMS
(micro electromechanical system) as will be explained in more detail later on. At
this point it is sufficient to say that MEMS devices are commonly micro-
fabricated on silicon substrates. The porous silicon based explosive 1s a
20 combination of oxidizable substrate and an oxidizer. The fuel is porous silicon,
with pore sizes in the nanometric range while the oxidizer is any strong oxidizer
selected from the group of peroxides, nitrates or perchlorates. The nanometric
pore size of the porous silicon fuel leads to a high specific surface area (up to
1000 m%em’). Due to the high specific area of the porous fuel, a stochiometric
25 mixture of the interacting active groups can be achieved, that will create an
explosive reaction upon detonation .The fabrication facility and process of
porous silicon based explosive is compatible with MEMS fabrication methods,
thus enabling manufacturing of the explosive as an integral element of the
MEMS system. The fabrication process of porous silicon based explosive is
30  described in further details in US Patents 6984274 and 6803244 and in US Patent
applications 200183109 and 200244899.



thereby to allowi ng for redundancy of the detonation train. In al

enbodi nents of the invention, the EPP, one or nore, extend between ports on
the circunference of the TCC. It should be noted that the TCC has been
hitherto described graphically as 5 a circle, there is however no a -

priori functional exclusion of the TCC assum ng ot her geonetrical shapes,
such square shapes or other polygonal bodies are enpl oyed. 10Porous silicon
as an expl osive As disclosed in US Patent 6,984,274 for exanple in
colum 2 lines 54 - 59, porous silicon can be used as an explosive in
conbination with an oxidizing agent. Silicon as such is a rather reactive
el ement, which readi|ly oxidizes by oxidizing agents. Porous silicon is nore
reactive than nBrepgsingbe explogiye posewsipassage of the increased surface area
that can be exppased to_the i dizibN ;. nt., | e W pr esent
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oxi di zer, 81§&his an arming command issued to the Safe-and-Arm device, the oxidizer is
provided to the passivated non-impregnated porous passage by pouring a liquid

oxidizer through a suitable conduit. The flow through the conduit is controlled

25 by a valve that is electrically operated by a drive means initiated by receiving an

electronic command signal and/or power transmitted typically through
conductors of the MEMS device.

Safe and arm states and their control
30 There are two approaches for realizing a S&A device in accordance with
the invention. One approach, dwelt upon in detail, is the "dry approach”, which

relates to rotating the EPP from a non-aligned state to the aligned state. For



15 as peroxide, nitrate or perchlorate is inpregnated into the pores. The
oxidizer is typically introduced solubilized in a solvent, after which the
- solvent is evaporated |eaving the oxidizer in the porous silicon. The
oxi di zer can react with the porous silicon in the EPP when the conbination
porous silicon - oxidizer is initiated by the detonated input charge. In
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CLAIM5 1. A Safe-and-Arm (S&A\) system for the prevention of unintentional 5
operation of an explosive device by interrupting a detonation train, said
prevention achi eved by enpl oying an interruptive transfer assenbly nmade of
silicon, suitable for inplenenting in a MEMS device, conprising: a silicon
based transfer charge carrier (TCC), on one side of which at |east one
porous expl osive 10 passageway (EPP) nade by etching is disposed; said EPP
extendi ng between-at | east two ports on the circunference of said TCC, at

| east one input charge associated with at | east one input port of said EPP;
15 at | easELHMPut put charge associated with at |east one output port; at
| east one detonation initiator associated with at | east one input charge,

and ri ve, nea r chanical ly bringi ng about ..at .20l east
an ar med stat e 9f s@gu‘adlda‘”e‘{“ang‘?%ﬁ Stylggeph%ﬁ.%eeé%etv 8‘?’5“_%‘5 qqnu'clflgcln%o?alv\her ein
sai d dr§veopRaish ict GRNEIRbSiRH deRicRr 89T irdtorrepMnicC ddiotadihiP tHli®Ms@dsaf e

state to an arned state. 25 3. A systemas in claim1l wherein said control

i s a val vepwspertimeachigves by iemplopagsan idermregpsiestransiersaswearbyy made oki ng a
!slalqgl g&zxisgllifzz(gqrns%n al;kla oor i}n%leamgn?{n%unsl a%ﬁwge%e{, h(isorr]n[?ris-{lg:gc:: , thereby arm ng
e asilicon based transfer charge carrier (TCC), on one
side of which at Ieast one porous explosive
10 passageway (EPP) made by etching is disposed; said
EPP extending between at least two ports on the
circumference of said TCC;
» at least one input charge associated with at least one
input port of said EPP;
15 e at least one output charge associated with at least one
output port;
e at least one detonation initiator associated with at
least one input charge, and

e a drive means for mechanically bringing about at

20 least an armed state of said detonation train.

2. A system as in claim I wherein said drive means is controlled in order to

switch said EPP from a safe state to an armed state.

25 3. A system as in claim 1 wherein said control is a valve operated by a drive
means that opens a passageway allowing a liquid oxidizer to flow to a porous

passage within a TCC, thereby arming said S&A system.

4, A system as in claim 1 wherein said TCC is linearly shiftable between an

30  armed state and a safe state.

11



4. A systemas in claim1l wherein said TCCis linearly shiftable between an
30 arned state and a safe state. 5.A systemas in claim1l wherein said TCC
is rotatingly shiftable between an arned state and a safe state.

5. A system as in claim 1 wherein said TCC is rotatingly shiftable between

an armed state and a safe state.
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