;e3eD. 6@V]* AN ELECTRONI C DETONATI NG SYSTEM FOR A SUBMUNI TI ON AND A
METHOD FOR ARM NG THE SYSTEM Field of the Invention [0001 ] The present
i nvention relates to detonating systens. In particular, this invention

relates to an el ectronic detonating systemfor a subnuniti orﬂwwmwwmﬂmmﬂw
for armng the electronic detonating system Background of t
[ 0002] El ectronic detonating systens ark known. For exanple, US*Ratsent

4,852,496 Canpagnuol o et al. describes a submunition chargi ng and
det onati on system having an alternator with a charging circuit. Ramair

acts on a ANEGECTRONIC BETENKFING SYSYEM FOR AISUBMUNIEION ti on
and concurrently rotate the rotor shaft to charge the charging circuit.

[0003] Cenerally, deNDa MBTHOD:RORARMING THEISYSTEYIf eatures to
prevent accidental detonation of explosives. In the detonation system
described in US Patent 4,852,496 Canpagnuolo et al., the rotor shaft is
threaded to prevent accidental disen alglgement fromthe safe position.
However, threading the rotor sh&?‘?ldh’gé elnyestigant age in that more friction

I s encount er edahdiq ! ' t npar ed
wi th non-thr eggld()e ]rﬁﬁrk%ﬁg?? gr.lt[ ur?{ah%?%%%@tg@% K?tglglg'ggtp?gfcgﬁ’st %ft
requi res a conplentionirélbtes ta@selgetrdnic dgpomating ey starh dor shbfrtunétfdnemtliaundtiiodand
t hereby charge, the .charging cirgcuit, [0004] Therefore, a need clearly
exi sts for an oF &%ipg ec"l?fg‘t"BWaffeF%’@“g SEM-f or a subnunition with a nore
reliabl e detonating nechani smthat does not conprom se safety during
transport. 2 Summary of the Invention

Background of the Invention

[0002] Electronic detonating systems are known. For example, US Patent
4,852,496 Campagnuolo et al. describes a submunition charging and detonation
system having an alternator with a charging circuit. Ram air acts on a ribbon that
causes release of a rotor shaft from a safe position and concurrently rotate the rotor

shaft to charge the charging circuit.

[0003) Generally, detonation systems have safety and arming features to prevent
accidental detonation of explosives. In the detonation system described in US
Patent 4,852,496 Campagnuolo et al., the rotor shaft is threaded to prevent
accidental disengagement from the safe position. However, threading the rotor
shaft has a disadvantage in that more friction is encountered in rotating the rotor
shaft along screw threads compared with non-threaded rotor shafts. Furthermore, a
threaded rotor shaft requires a complex ribbon design to spin the rotor shaft

effectively and thereby charge the charging circuit.

[0004] Therefore, a need clearly exists for an electronic detonating system for a
submunition with a more reliable detonating mechanism that does not compromise

safety during transport.
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[ 6005] The present invention seeks to provide an el ectronic detonating
system a submunition having the electronic detonating system and a net hod
for arm ng the el ectronic detonating system [0006] Accordingly, in one
aspect, the present invention provides an el ectronic detonating system for
a submunition conprising: a system housing nountable to a subnunition
housi ng of the subnunition; and a rotor? switch assenbly nounted to the
system housi ng, the rotor switch assenbly conprising: a rotor housing; a
rotor mounted to the rotor housummaandf thedpvetiony a spring nount;
el ectronic Swlé&}?]) 'rcuitr?/ couPI abl.e to an,electric.detonator and nounted
t

to the rotor: Rresent IV Aon; SiekSd0 pravife 3 deqtianig st Raing sye e

el ectroni ¢ sWsubmufitiof haliny theelsdiRheetdriitial Bysidif ah®h fletiod fBr &ﬁ{iﬁ% fHede
prior to armng the electronic detonating systemafter |aunching the

subnuni ti on; trgnicolesineting pirstamy nounted to the spring nount to bias the
rotor towards an armng position of the electronic detonating system upon
di sengagenent of the rotor retaining pin fromthe catch. [0007] In another

aspect, the priesoentAédovdngllyOin oRe a¥pede ShePprestRtinEhtidprE ARy drbélB@ioni:
subnmuni tion housing; a plurality of explosive charges placed within the
subnuni ti on holeknalng systena forel submupition ca@PYsiagi ng syst em conprising: a

syst em housi ng | e_. (.4l n i Pg: . r switch
aLsenbly. mount od Y aeReiebE piolfeBHITHRbIRRDEHEIAE o2 sl
conprising: a rahdr housing; a rotor nmounted to the rotor housing and
conprising a spring nount; electronic switch circuitry coupl able to an

el ectric det onaRdPionpwiteihasserablymaountd todhesystem hepisuig, eratorsWEChi n coupl ed

to a catch for%@zcggﬁrigh?ctroni c switch circuitry to thereby retain the
rotor in a safe no prior To armng the electronic detonating system after

| aunchi ng t he subnuniatronhousing;

a rotor mounted to the rotor housing and comprising a spring mount;

electronic switch circuitry couplable to an electric detonator and mounted
to the rotor;

a rotor retaining pin coupled to a catch formed by the electronic switch
circuitry to thereby retain the rotor in a safe mode prior to arming the
electronic detonating system after launching the submunition;

and

a torsion spring mounted to the spring mount to bias the rotor towards an
arming position of the electronic detonating system upon disengagement of

the rotor retaining pin from the catch.

[0007] In another aspect, the present invention provides a submunition comprising:
a submunition housing;
a plurality of explosive charges placed within the submunition housing;
and
an electronic detonating system comprising:
a system housing mountable to the submunition housing;

and



and a torsion spring nounted to the spring nount to bias the rotor towards
an armng position of the electronic detonating system upon di sengagenent
of the rotor retaining pin fromthe catch. [0008] In a further aspect, the
present invention provides a nethod for arm ng an el ectroni c detonating
system the nethod conprising: di sengagi ng a rotor retaining pin froma
catch fornmed by electronic switch circditry, the electronic switch
circuitry being nounted to a rotor of the electronic detonating system
enabling rotation of the raobtr stisclasssembiyngoymesd toithersyatent heusinge dterrotor
detonati ng system connecting, %é the arm ng position, an electrical power
supply to the el ectroni e%%agw Y FEOPEYRE: and generating, after a

predet erm ned period of tineg, Qréi&tbl‘ﬁﬂﬁfd.gng signal to ignite an electric
detonator, the electric detonator being coupled to a plurality of explosive
charges of a subnunition to therabympumted thethartbnhduisaigiand comprigieg o
detonate the expl osive charges.. 4 Brief Description of the Draw ngs
[0009] A preferred enbodi mentP8?8 PRBMy esent invention is nore fully

described, by way of exanple, ¥ebtbori€§eHANGRUlE doAlaBlecaialGfechic Whi ch:
[0010] FIG 1 is a perspective view of an el ectronic detonating systemin

accordance with the preferredcondiotmbnountd tdide petesent i nvention; (0011]
FIG 2 is an expl oded perspectjve view.of the e tronic.det ting system
of FIG 1 without a systen noub g el phiifebted % & LR siBsBRTbE S, T o
a rotor housing of the el ect RRir6nid 8vitBRLHAGtrE ¥StherkbP kethinh@he dotovih A safe
cut-of f section showi ng a setback assenbly; [0013] FIG 4 is another

perspective view of a rotor défodetpsioptaarmingihe elpstronigdeiogatingssystenvafter) G 2

with electronic switch ci rCu'lz;JnxhirnErt'i?eVs%%inunition;

and

a torsion spring mounted to the spring mount to bias the
rotor towards an arming position of the electronic detonating
system upon disengagement of the rotor retaining pin from

the catch.

[0008] In a further aspect, the present invention provides a method for arming an
electronic detonating system, the method comprising:

disengaging a rotor retaining pin from a catch formed by electronic switch
circuitry, the electronic switch circuitry being mounted to a rotor of the electronic
detonating system,;

enabling rotation of the rotor to an arming position of the electronic detonating
system,;

connecting, at the arming position, an electrical power supply to the electronic
switch circuitry;

and

generating, after a predetermined period of time, a detonating signal to ignite an
electric detonator, the electric detonator being coupled to a plurality of explosive
charges of a submunition to thereby provide an initiating charge to detonate the

explosive charges.



[0014] FIG 5 is another perspective view of a rotor housing of the

el ectronic detonating systemof FIG 2; [0015] FIG 6A and FIG 6B
illustrate positioning of a rotor retaining pin of the electronic
detonating systemof FIG 1 during, respectively, a safe node and an arned
node of the electronic detonating system [0016] FIG 7 is side view of the
rotor of FIG 4 showing a groove; [00174 FIG 8A FIG 8B and FIG 8C are
side views of a rotor switch assenbly looking in the direction of a plate
of the electronic detonating systemof FIG 1; and [0018] FIG 9 is a
flowchart of a nethod for a(r#}i.r}q)the el ec{.ro {C detonating systemFIG 1
when applied in a subnuniti difier Desgriptipn. of therawings,n of the” Dr awi ngs
[0019] An el ecjob@j & pERBREMBSUIMEAT SiThe Ere§éfﬁ"fﬂ%h{ibr9ﬁ &&E%l!ﬁ&é%@riﬁé&@by

el ectroni c detonating systemand a nethod for armng the el ectronic

det onat i ng sysweyrnf exampda vdthweéerenice o thepirawings efiwbichodi ment of t he

i nvention are described. In the follow ng description, details are provided
to describe the preferred enbodinent. It shall be apparent to one skilled
in the art, hopeugr FIG.hak alphBpbdiM@NidwPof dPdledonRy @%éraffg syitdeut such
details. Also, sone of these details may not be described at |ength so as
not to obscur eaachulaheg/with therprefeoed embadisrent off the pressntammentiosiges of t he

i nvention. One advantage of the invention is that the el ectronic detonating
system applies a safer and nore reliable two-stage nmechani cal arm ng
procedure for @UPURIG.iI208%n ekjsldal pesspebtiviion BE tHetsctoalk denadngbygetnior e
safely when in a safe node and are set to an arm ng position for detonation
only after exp@ﬁ@ﬁbﬁ withowt & Sestesplipnsin®n carrier and descendi ng towards a
target. [0021] Another advantage of the invention is that a rotor retaining
pin is disengaged fromelectronic switch circuitry using a sloping slot to
t hereby enabl e[oatay Rif5.3fis alperspbativk visw of digit@tausing of ikteddttiohichdetinatieg yi ng
on a threaded nechanjsm Thus, arm. ng the electronic detonating systemis
more direct antsreal PHEIh RSB oR phaips 2k ERYed i th ¢ ho

sl oping slot conpared with the threaded nmechani sm of existing electronic
detonating systens. [0022] Still another advantage of the invention is that
a rotor wth af[0gt3)oVKs.enkanatbher perspectiyecfiew o€ a edtecof the electiatiodetbnatingsy st em
A connecting pin, of llectrical power supply engages an initial portion
of the groove ’Eyétef‘hgflglﬁﬁ 2p"f”&h/?18“etr°é“‘i)§"élf‘ihrﬁ"r%§’rt§' rﬁB‘g’i"%ﬁon prior to rotation
of the rotor to the armng position. The prelimnary position prevents the

rotor fromrotating back to the safe nopde. 6
[0014] FIG. 5 is another perspective view of a rotor housing of the electronic

detonating system of FIG. 2;

[0015] FIG. 6A and FIG. 6B illustrate positioning of a rotor retaining pin of the
electronic detonating system of FIG. 1 during, respectively, a safe mode and an

armed mode of the electronic detonating system;
[0016] FIG. 7 is side view of the rotor of FIG. 4 showing a groove;

[0017] FIG. 8A, FIG. 8B and FIG. 8C are side views of a rotor switch assembly

looking in the direction of a plate of the electronic detonating system of FIG. 1; and

[0018] FIG. 9 is a flowchart of a method for arming the electronic detonating

system FIG. 1 when applied in a submunition.



[ 0023] Yet another advantage of the invention is that the electronic
detonating system provides a ribbon stabilizer with a sinpler design
conpared with existing ribbon stabilizers. The sinpler design is possible
because the ribbon stabilizer is not required to generate a spinning action
to di sengage the rotor retaining pin fromthe el ectronic swtch circuitry.
[0024] A further advantage of the invenlion is that electrical power supply
is provided to the el ectronic detonating system only when power input nodes
of the electronic detonating systemare aligned with respective contact
apertures and openings to there recgej,ve nnecting pins of a power source
at the armng position. Fubﬁffﬁlreaty!?"é?"?ﬂ%“ Bgﬂ‘[" WARSY t ures and openings are
si zed differerpbsy t 8n BleBHEAE dbRBRATTESstefr0ARASHhIARSH P&ﬁ;}f}?s%g {HeelLapmect i ng
pins and the power input nodes to théreby alleviate taulty electrical
arming. [ 0025]deRafaing sysjemend & mefthod, foy armipg thepdestronie detomating systeneinect r oni ¢

detonating system,0 in.accordance with th ref erred enbodi t.of the
present i nventdCSArapRoeKithA Prefeiie efnélzﬁdeBﬁ‘?t@%ggetlBﬁ%moﬂﬁresé}gf'g‘Pﬁ%ﬁgn‘hf appl i ed
in, for exanpl@llowinpthREsiptionOdetiits A€ pRAVRcE t60eRtiBE tHePréferrdé bRABAdiRIent. At

provides an initiating charge to an explosive train having a plurality of
expl osi ve charsheB be ipprrent|tp pne skidedeingho gt howerver, that thegheandian maytien a

subnuni tion housi,n net sho f the sub ition...The el.ectronic
det onating syste lc%gﬁvd@%f?ué’ﬁ@étg%'ﬁlf%,'?PWS[T?E ,El'}? e%gal(lasnlaa)én?to eoc{escsr\l,\tn)e{i ah
assenbly 14 t hafgthSo APHM 8 @bécurd ke isentiern housi ng 12. The system housing 12

is mountable to the subrmunition housing. [0026] FIG 2 is an expl oded
perspective view of the electronic detonating system 10 without the system

housing 12. T t it C. e r ing 16, a
rotor 18 nount %20? oﬂ%%x\freo'ﬁ%rya%%%g?%% o%é,‘e lgpgé{éftoib??%a%@vhﬁgﬁ Gigl{hr%cui try 20
coupl abl e to anaveltRats that thetetstabnic deahtingdwsrem @pliesd sateeshd moreheliabdd or 18,
a rotor retaining pin 22 that is coupled In almr\el,easabl e manner to a catch
24 (not shown T9-§ta88 megnanisalasening protrdues o8 SYRIAPRItQNS Hemcee udi try 20, a
18, & cam pi n g runfioh; BhPochhMRAIhGE hibhd Mfed SARCAN! B Ps@gah e roter
retaini ng pi n @ingpaesitidroloodetonationldnteaftd 2xpsionfron @shbhounitiod eastieramily e

pur poses and not drdavvn to catle in FIG 2. [0027] It is to be noted that
the system houtSSFHEE PYaSAREBEM in FIG 2 to all ow view ng of the rotor
retaining pin 22, the campin 30 and the ribbon stabilizer 32. \Wen

assenbl ed as shown in FIG 1, the campin 30 is mounted within the system
housi ng 12. Thige21hsAnotheradlvanthge afzthe pivantBh ie thyphgestot tegainioggin iset ai ni ng pi n
22 inside the st em housi 12 and jis. theref.ore not viewable .in the

por spect 1 ve. vi SsrERtEbEBRp e A0 gh Fitnlfy FyRes Lbinet i Befet brilE o
[0028] The r ot g@midBofBeBlectEsic detdRatindGysepWitiirht FQYiAEdnWithieadedcy! i ndri cal
protrusion that extends froma surface 36 of the rotor 18. The cylindrical
prot rusi on hasmechenisme Thig aghing theelgetranie detonasing sy e inmoshdiresk fizchds

t hrough a pl atg;. . . I i 26
{rouah 2,P! 3 SURRERRILE. (A% KRS BoER My SopS 5 ALRR S Y. 20

t hrough coils thfeatib®niechiasnisamnofgnisting ektrotichietdnatingsydieatset ri ¢ coi | section
44 engages the diametric slot 38. The plate 28 has a spring bias menber 46
that provides torsion support for the torsion spring 26. In the preferred

enbodi nment of i i j { BEWR .S a
protrusion extlrg?%] ﬁggt‘ﬂ? %%%r%\é@%{t%@gb fé%mf%gg’bﬁqg%teﬁ%éssengﬁgg&gﬁd nount ed
to the syst em é¢nhaséasgrihihg dfitie eéamnicodetenating sysidnm.ng) ceyereng i dfas t wo
nodes: a safe nd an arped node. .In the .safte node, 3? et l%ack assenbly,

de
associ ated wit e‘E‘H%aEirPSPVSF SypplsFggeasan ipftigl pofuen gf the grqove ¢ AReYEF 2t o
| ock the rotor,ghinifly pSSeSPhortd réthidd 6F hafRor Bk Ahiifg pdridMehi ng the
subrmunition. I'n addition, the safe node has a second safety control that is
provi ded by t hereliminsry pesiGompnegenss the 20tor {thinghtating hackstotthesafomede.18 at t he
catch 24 to prevent rotation of the rotor 18 in an armng direction 48.
[ 0030] Referring nowto FIG 3, a perspective view of the rotor housing 16
with a cut-off section showing a setback assenbly 50 is illustrated.
Providing the first safety control in the safe node, the setback assenbly
50 conprises a setback 8 chanber 52, a setback nmenber 54 and a setback
spring 56. A portion 58 of the rotor housing 16 forns the setback chanber
52. The portion 58 has a wall 60 that is adjacent to a rotor chanber 62 for
housing the rotor 18. The wall 60 fornms a slot 64 that connects the setback
chanber 52 and the rotor chanber 62. In addition, the setback assenbly SO
has a setback |ock 66 that is disposed along the slot 64. The setback | ock
66 abuts the rotor 18 to thereby |l ock the rotor switch assenbly 14 in the

Y - v B N N ~ N o Y



(0032] Providing the second safety control in the safe node, the rotor
retaining pin 22 is activated subsequent to the first safety control

provi ded by the setback assenbly 50. This second safety control is disabled
only when the ribbon stabilizer 32 is unfol ded during expul sion of the
submunition froma submunition carrier. (0033] Referring nowto FIG 5,

anot her perspective view of the rotor Housing 16 is shown. In this
perspective view, a rotor stopper 80 is shown at an internal corner of the
rot or chanber [6323] TY&@ another adstojapeof BE irsicopen sabharthe etedtiomic ddtoddtiegr ot or 18

at the armng position . after, rotating i.n the arming directjon 48, .FIG S

al so shows to Sg%ﬁmrﬁfﬁwp?%%nbli’%‘ss@féz,eg%thrae%’ﬁ@@f H]%gl}/ccﬂ?%&g&hgfﬂsg%s

84a, 84b of twGiHheH StaBHizRfs"PhSbihpReRAeAfn IsRs§iBleYecdlRE Bletsbbb stabil el R034]

FIG 6A and FIG 6B illustrate positioning of the rotor retaining pin 22
during, respediot guired tchgenseatea ppineing actionte disengagethaitotorThigining pin fram ai ni ng
pin 22 has a t ¢h_engagenent. rtion 90 and a ribbon nount portion 92.
Upon t he expuﬁg‘? glﬁc%‘?lg‘f g‘%@h%@ﬁﬁl on froma subrunition carrier and

unfol ding of the ribbon stabilizer 32, force fromair acting on the ribbon
stabilizer 32 causes the rotor retaining pin 22 to slide along a sl oping

slot 94 that dPRp4h e’ fiwther adhnisze of thedayanpion is3bat elesidesd pewet supplyhien t he
rotor retaini i i the c h, 24 e roton 18 is then
rotatable to t %‘%é‘?dm%ﬁ“glg 5%2?‘?’?}%%&0{‘%}8%]57 gtﬁ"'frfe()%tl %VB?I}]BO‘%‘%}OIPP @E%ﬁ?s(%éh%ase
portion 96 thafectrohrdtsorating gystenh hiendign&Bwith réspectivetcomntatteipaitiiengndi n 22.
The end of the campin 30 is |ocked at thjs hase portion 96 to thereby
prevent the r APSRINEiotheiehy rseiye sonnactpg BINS Qf AGOWACIOVEICHS EhotdFmIRg opi ng s! ot

94. In the pr I i , i . i.r ad t he

r ot or retainiﬁ%E%Pﬁqggﬂ?gﬂgggg%éghgggg%ﬁﬁﬁggﬁgggéggé3?9%%%gﬁ?%%£H£gVever,
the rotation imgevent inconedtednieatidhy etweml the odnnk8@ngleigs embthe pbiver inpubecause
any angle that enables the rotor retaining pi.n 22 to nove vertically away
from the catcHogas ifhere P]é%ﬁ’/at%ff‘é‘HVé?etcHtcé MBHBf the rotor 18 to the armng
position is sufficient. [0036] The torsion spring 26 and the spring bias
menber 46 both bias and enable rotation of the rotor 18 towards the arm ng
position of tHeo2s] RdferwmgnodetbdiiGtli, agespattiomvidv aforeleliteaingdgameng of t he

t t ai ni i 2 f the . h 24.1n the,. i iti ., th
el oot roni ¢ derBREM T asEtEmcr vt Brsterreeamtyt R ot et A biels o
el ectrical ar MhBEn! Phé dk&radiddRonaiAP 37RO ®S &ipligd NPYor &afif@, a7, @ Si de

view of the rotor 18 shows a groove | 00 al ong one side of the surface 36.
The groove 10Guhawnitigo togdetnnatgen ¢loeirarig dé¢tonaienthatprowides armingiagipg gharge k02 i s

smal | er than the_openi 104, T el.ectrical .contact S shown i n

Pa 7 of ¢ nensrBRERs ik St P ETH bR ARG RRIGY RE BM e e (o
openi ngs 102, Xfdn isilecedwWritleh @ gtibrhg:dtio Biisapt (npedhswas b the 3bmudiflofOMer i nput
nodes of the electronic switch circuitry 20. The groove_ 100 curves, al ong an
edge 106 bet wedertiopls dstonsting seiem @ goprises @ ssipmdousing 12 podagptorswitchga and

FIG 8B are si i . i i I Ayt he

di rection of tagger%t}lg}[’f’g t%.lst [ﬁlﬁléﬁstg& féblrtgg%sﬁééﬂmg@ﬁg.ﬁéééy%tg@g{opggé [1)(2)té§|1ti oni ng
and rel ative shawsaldé td the sclanusiton h@eidgur es 110, 112 of the plate 28 and the
two openi ngs 102,104 at, respectively, the safe node and the arned node.
The contact aperture 110 is snaller than the contact aperture 112. Seen

t hrough the c t r; ?Eﬁ%i ! : ot her
el ectrical coﬁt?%zg Iggﬁgll%é{?x S g\ﬂ%rs?ﬁctﬁ'lgs edbg%% Ieﬁggsﬁghgﬁggu%%e@g%]

Al so shown i n 19 wth@m tensyseinGowsiBgd2eThenwtorswitch mssepibly peorhprises a1dtdr 120,

two screw nounti ni ertures, 122,124, a plate orientation slot 126, and a
radi al porti oﬂmf?gggg’ % FRdoy @P‘é‘ﬁeimtpﬁ&ﬁ%rgh%lﬂgtlgnale‘ftﬁ@lgf)‘?”it Y nenber
46. The rotor ﬁﬁcd&bla'ﬁlettb%ngléé&%?del&ﬁtcﬁggottsﬁ@wﬁMd%&th A0 7%td0r8, ar e shown

in dashed outline where appropriate. [0040] In the safe node as shown in
FIG 8A the dokragipindipepin 2 éhat ipcoyplsddes relersakle aeanneictala aatphit24dnobpad 114.

Connecting pin h Qn t .the. electrical..co pads
and a power su‘o‘pf))fvﬁ%gl rlig‘?‘oiyﬁé%'ﬂ)ﬁgr@esegégtg%lm&?‘?*&e%ﬁ% lt§y %é)’ aftﬁhonr@tg%étg? i %el Y,
through the tvslaepsihdgsed tQZhéLﬂ)‘for&ibdsih%% bH@tHeQBloRS B, DM pinr385 addld, 112.
Hence, a connecting pin to couple to the electrical contact pad 114 through

the contact aperture 110 and the opening 102 is smaller in cross-sectional
area than the other connecting pin. This other connecting pin has to couple
to the other electrical contact pad 116 via the contact aperture 112 and

t he opening 104. The connecting pins are biased towards the two el ectrical
contact pads 114,116. [0041 ] As a result of the different sizes of the
connecting pins, the contact apertures 110,112, and the two openi ngs

102, 104, the safe node is enhanced because the |arger connecting pin cannot

Y. Y. o, M o o g



11 el ectronic detonating system 10 is only possi ble when the rotor 18 and
the electronic swtch circuitry 20 rotate to the armng position of the
armed node as shown in FIG 8B. [0042] Although different sizes of the
connecting pins, the contact apertures 110,112, and the two openi ngs
102,104 in terns of cross-sectional area enhance the safe node, it is to be
noted that different shapes for these el enents may al so enhance the safe
node even though such different shapes are not illustrated. For exanple, a
connecti ng pi rriblon stebilezen3? quanted o tesotoe cdtaiomgwin L2 Fheaibbbhaetabidiman®rt i ng
pin may be circul ar i? ngss-section. Sych gjfferen cr Zg-section for the
connecti ng piﬂé”ﬁgﬁkd PHEPIFAYVE PRIDOSSS| and BiPt §ﬁ84ﬂ?ﬁ%eﬁ% 2sections for the
contact apertures 110,112, and the two openings 102,104. [0043] In

operation, when the subnmunition is initially launched, a setback force
pushes the setlBeafk Itismtbde nbteddbatithssystenehastngaldds apr shogn3s FIGohtaedlosnt |y,

the ball of the setbhack | ock 66.ent.er,s into spa 1, t hi t he, s.et back
Chonbar 59t naeving o S fonic i BB ok cRuRbE 6 and s RivBab PERRECRE o1 o
18 rotates a |Whkh 8sskRbRdRis 8hdwh RAFIG. ROHe lch@HiRI0 id hbsdtedivatlin tRe bystem 8C.

This prelimnary position is not the armng position of the arned node
because the roiasingiZt Chuseassemiled; thercans pine 30 engagasgheendori rataittieg Biaf2d node by

the rotor retaining pi . [0044]. A.connecting.pin.130.is indi.cated in
Hle 80 The oBnHEfeSenihon B8 1 kndiCRBRER bV RE Dk BelsRRLEBMY Li'ns
and shaded in dflthe eiB&irdific détohdtingsh KOmAGaLOWH id PES.Clont act aperture 110. At

the prelimnary position, the connecting pin |30 is biased towards the
groove 100 via the contact aperture 110 to engage an initial portion |32 of

t he groove 10 r i . [y IS

pr event ed froggoggaﬁlapﬁe(r)\rg ;igic'oﬂx g’\?\%%ga:sptnﬁg%Zogﬁggﬁ%éxegé@%ui{sgl%néﬁgagerrent of
t he connect i ngpmirnsidiB thanextbndstsom aistifade 3o@ftheortcrIB. The timdpical| protrusiony
position. [0045] Upon allﬁn nt of the twg ﬁon act d’;\p rtures 110,112 of the
plate 28 with }45é G3BetHHE tgggcrfaqz%nmn&fl ¢Hand gxtgpdsithrough a plage, ARsEM g pi ns
are then respegt 3 t | i ds
114, 116, Thor oty uRed by HepISEBOPAER M Sppfig 200 FoBl e SER BCLERY, cal
power to initilymsatihg ithel aylindmdah poperusion dieboglatalstafchestoestdir spming 2desticinat or .

[ 0046] Operation of, the. el ectronic detonating system.10_js desgr.ibed using
the flowchart ,t?‘gtrl"’oééﬂr"?ﬁ“’lﬁo segjio @%gﬁ%%ﬂd‘g%%? Otaﬁgn{rh‘gplﬁwgget}aé@t ronic
det onati ng Sysgp@i'ﬁg Hhswhanb @ aBlth] drévidd t%mﬁb]%drf)fhr tHe it SR 280msthar t s
with releasing 202 the setback | ock 66 of el ectronic detonating system 10
when the set bapkfeirsd embodingenh obidhe presetanednyionghe springaomethBen 46 i ar ot at abl e
position. The sr(g)% bacrll< ftgrcge b% stgnsglg ##)on | aunchi ng of the subnunition
carrier that carrieg" & °rea B¢ subnunition. In the rel easi ng 202,
the rotor 18 is rotated towards the prelimnary position showmn in FIG 8C

by the torsion spring 26 and this causes the connecting pin 130 to engage
oW ngHa

t he groove 100000 n agseimbiedrand amaeupted to dhg wysism kovginghdn thersdecgapibuni t i on
is, for exanpl . . ] ' ve
around, the sl Shocd 1P HhahaTinofte: 3 SRR Eh hfer O, il

Expul si on of tineds asstback assemblypmsbliated whithLthe toterhougingi16[ prornides dsirdthe

ri bbon stabilizer 32. ojonfeﬂuently, wi nd or air pushes agai nst the ribbon
stabi |izer 32 R CoRTedielqe iﬂéereé&sé&tcgaﬁemhgf Bt intthe s3fe mde PEPRII ng pin 22
in an upward dj : i : R L bk pin 30
Ui des. movenent iy he Sufhinilioh In Wb OGS HERL b tcodfd sl SREP o
towar ds the bathet ispravided 96the Astormretaising pincZ2, whichsiempisrthe sitort 18 atiee eapskar d

direction is a%‘gpl ral uEWard %jéecti O]t% %0048%"52@'2 oV nt of the rotor
retaining pin Z2YRBRFIGLRYAN GBIk 1B AN gEN CHH H-sengagi ng 204 of
the rotor retaining pin 22 fromthe catch 24. The rotor 18 is then unl ocked
fromthe safe node by the disengagi ng 204, thereby enabling 206 rotation of
the rotor 18 t©03qeRelemingnqyots kliCoa, aperspastive wew oftlierotérdomsing (1A Wit
enabl i ng 206 of .t had 200, the.rotor,  18.is..the indsed t he
g posi t1 o RET Sk s Riioig o subFed SRARERERIFHSE

el ectronic safety control in the safe mode, the setback assembly 50 comprises a setback



13 switch circuitry 20 is then supplied with electrical power from an

el ectrical power supply. The electrical power is supplied by connecting
208, respectively, the connecting pins of the electrical power supply to
the electrical contact pads 114,116 of the electronic switch circuitry 20

t hrough the openi ngs 102, 104 and the contact apertures 110,112. [0050] Upon
t he connecting 208, the nethod 200 ther continues to generating 210, after
a predeterm ned period of time, a detonating signal to ignite an electric
detonat or of tchamberfizyaisétbark mdinbereddemt aisetbdelt spradedio. Asporermpb®af the an

expl osi ve train having lurality of expl osjve charge Such el ectric
detonator is 5@*&&@@}%}&_ rigs Diswibarl stvbse a1 Ths TRt Q%mﬂ% BRttso
L hereby provi d8jatyitdh rodf il 8l &k Holsiflg HRNBLE 1BMEhdall 80 Knhsalsigedl osive

charges. [0051 e present 1 nvention therefore provides the electronic
det onat i ng sy shawoi@ctsedhs sdbackichamberci@mditsd rogortdhemberet. Inadditicke tlenat i ng

system 10 and the .net ho for i | ect jg d i t 10
S L AN RS ot 300} e Bk A b B bkl oI oyt e
Wi I e the presgmhcl IB¥RBE LBRs hﬁ:sro{%?qjﬁ;u?gé?éb&b@& thé‘r&glt ﬁbitchfdéﬁenﬁﬁl? 1@5ef erred

enbodi nent with reference to FIGS 9,7it shoul be under stood t hat

FIGs. 1 to 9 ahesaf¢ mode prioi tedawichingef thesfubmusifionnBloivakk 60 alsp forousa pivet t i ng
the invention. [O Accor di ngl rsons.skilled in the art can nake
various nodi fi”&‘%‘ﬁg)ggkora{ﬂ%rx %V%géﬁé)ﬁﬁée RRF"EHgm departing fromthe spirit
and the scope of the present invention. 14 Cains 1. An electronic

detonating system for a subrmunition conprising: a system housing nountabl e
to a submuni t i3 Th&efernigs epwsaFiGshisnoiet pospechyriviawrad thr rotwi l8dhsheygenbl y

R L

rot or housing; or housing a onprisirng a
spring nmount; fe&kuktirgthe s@Badkdbele66. dlhe trédes€i8 Yprnaddl igtotaDsid72b bt kdtor. In

detonator and nounted to said rotar;
the preferred embodiment of the invention, the setback lock 66 comprises a ball
that is engaged with the recess 70 in a locking position associated with the safe
mode. In this locking position, the setback spring 56 biases the setback member 54
towards one end of the setback chamber 52 near the slot 64. Consequently, the
setback member 54 blocks entry of the ball into the setback chamber 52. The rotor
18 also has a pivot 74 that extends from the side 72 to engage the pivot mount 68

on the wall 60 of the rotor housing 16.

[0032] Providing the second safety control in the safe mode, the rotor retaining pin
22 is activated subsequent to the first safety control provided by the setback
assembly 50. This second safety control is disabled only when the ribbon stabilizer

32 is unfolded during expulsion of the submunition from a submunition carrier.

[0033] Referring now to FIG. 5, another perspective view of the rotor housing 16 is
shown. In this perspective view, a rotor stopper 80 is shown at an internal corner of
the rotor chamber 62. The rotor stopper 80 stops rotary motion of the rotor 18 at the
arming position after rotating in the arming direction 48. FIG. 5 also shows to two
mounting pins 82a,82b respectively disposed at ends 84a,84b of two housing arms
86a,86b of the rotor housing 16.



a-rotor retaining pin coupled to a catch fornmed by said electronic swtch
circuitry to thereby retain said rotor in a safe node prior to armng said
el ectroni c detonating systemafter |aunching said submunition; and a
torsion spring nounted to said spring nount to bias said rotor towards an
arm ng position of said electronic detonating system upon di sengagenent of
said rotor retaining pin fromsaid catch. 2. The electronic det onati ng
systemof Caiml, wherein said rotor switch assenbly further conprises a
set back assenbly, said setback assenbly having: a setback chanber forned by

a portion of said.rqtor houysi id porti.on haying a wall.adj.acent to
s a!od rotor, s a(?%"‘]tvaﬁq{:" ﬁé\ﬁnﬁ?@g@ 3 usfrgtl% PREUPRIEE Qﬁf*}egfat% EHRANE d”ﬁ)g di sposed
al ong said sl quriﬁ@%e?ﬁ?:’éfi%l?,&hé 346 {0t @hd tHR drided §fode. T}fé‘roﬁﬁ‘ir&aihﬁig%n s tch

assenbly in said safe node prior to |aunching of said subnunition; and a
set back menberhas o chich ekgagament pifrtigmP@landba Hhledn howk portian ¥alpos theback

chanmber in said safe de. . 3. The el ectr,oni c..det onat i tem.qf Claim 2,
Wharei n sai d- PP OB SO bt RE Rk b PR o R LR LE T R T Sk
15 4. The el egibbeRisebilReO3Rfbrae fo}PAieAdtg drlthé fibkon sdelifr 32 %aiigds #Rt back

| ock conprises a ball, said ball being engaged with said recess in a

| ocki ng posi t iTeler Hiaipiedind? (¢ slideqiong asdemngslaed4 that qgages werendpf the

detonati ng sys .0Of im 4 i i . 3 f r
corpr sesa. atiabf 0sPhiaglehE| BeRorisRihbe ph ZETEMhakey 400 8
set back spri ngatch\ial the rotoe 18 ixkher ra@thble setheaakingtpapitien. at sai d | ocki ng
position. 6. The electronic detonating systemof Claim?2, wherein said

set back chamber conprises a rotor stopper, said rotor stopper being to stop

oty ot o e 4t ot R AL RSRL BRI g ol 8 11 <
further conprithé ngomretaiibg pinsd2afhé adof the cam pin 30 is locked at this base portion
96 to thereby prevent the rotor retaining pin 22 from sliding back along the sloping
slot 94. In the preferred embodiment, the sloping slot 94 spirals around the rotor
retaining pin 22 to provide about 180 degrees of rotation. However, the rotation is
not limited to this angle of 180 degrees. This is because any angle that enables the
rotor retaining pin 22 to move vertically away from the catch 24 and thereby enable

rotation of the rotor 18 to the arming position is sufficient.

[0036] The torsion spring 26 and the spring bias member 46 both bias and enable
rotation of the rotor 18 towards the arming position of the electronic detonating
system 10 upon disengagement of the rotor retaining pin 22 from the catch 24.In
the arming position, the electronic detonating system 10 is mechanically armed and

positioned for electrical arming to take place.

[0037] Referring now to FIG. 7, a side view of the rotor 18 shows a groove 100
along one side of the surface 36. The groove 100 has two openings 102,104 formed
thereat. The opening 102 is smaller than the opening 104. Two electrical contact
pads (not shown in FIG. 7) of the electronic switch circuitry 20 are exposed

through these two openings 102,104. The two electrical contact pads serve as



coupled to said rotor retaining pin. 8 The electronic detonating system of
Claim7, and further conprising a cam pin nounted to said system housi ng,
said cam pin having one end engaging a sloping slot of said rotor retaining
pirn. 9. The el ectronic detonating systemof Claim1, and further conprising
a plate nounted to said rotor housing and coupled to said spring nount,
said plate conprising a spring bias nmeBer to increase torsion of said
torsion spring towards said arm ng position. 10. The el ectronic detonating
system of O aipov@r ingwe nedes of dhecklpdtmne switchivecuitny Pt The groowe 10dcursiet

The ol ect oni cata Sredera oL Steahrer erSToRoR8 R et ol et ronic

switch circuitry conprises two electrical contact pads. 16 12. The
el ectroni c detonating systemof Claim 11, wherein said rotor conprises a
section havi ndoﬁﬁﬂgrﬂ%véAfmdrﬁi@- 8Bearesude views af thegotpe swich asgembly ldpeni ngs,

one of said openi.ngs heing snal r e other.. 13 The electronic

det onati ng _sy@f’glffhngfn @F{Q}lﬁftﬁl Otje{ﬁ?jplf‘g%iﬁesgﬁffgr‘?%‘?’%gluﬁtr?%\wg?twseupp! y havi ng
two connect | NGpdaitidhidghndRBIARES sikd3 ofqwe céﬂﬁét%ér_uﬁ@ml()’,\bﬁz_bﬁﬁé ﬁlamrmg_s and
sai d contact apertures are allgned at said arm ng position, one of said

connecting pi rige bee Apenings 1021 0f s Aespretivshih die safumode anddhe amasomoda ddei si ng:
a submunition HAus) B Pl Ak Bln XBbASLVSENAN95SsRh B 0 sai d
subrmuni ti on housing;” and an electronic detonating system conprrsing: a
syst em housi ngcome¢nasediuee 112 is ah dlestHraligvntdcopadDl4s iAmgtheaeldctrical contact pad

116 is shown in dashed outline in FIG. 8A.

[0039] Also shown in FIG. 8A and FIG. 8B are two mounting pin apertures
118,120, two screw mounting apertures 122,124, a plate orientation slot 126, and a
radial portion 128 of the torsion spring 26 abutting the spring bias member 46. The
rotor 18 with the groove 100 and the two openings 102,104 are shown in dashed

outline where appropriate.

[0040] In the safe mode as shown in FIG. 8A, the contact aperture 112 exposes the
electrical contact pad 114. Connecting pins (not shown) that connect the two
electrical contact pads and a power supply (not shown) are sized differently to fit,
respectively, through the two openings 102,104 and the two contact apertures
110,112. Hence, a connecting pin to couple to the electrical contact pad 114
through the contact aperture 110 and the opening 102 is smaller in cross-sectional
area than the other connecting pin. This other connecting pin has to couple to the
other electrical contact pad 116 via the contact aperture 112 and the opening 104.

The connecting pins are biased towards the two electrical contact pads 114,116.

[0041] As a result of the different sizes of the connecting pins, the contact
apertures 110,112, and the two openings 102,104, the safe mode is enhanced
because the larger connecting pin cannot couple through the smaller opening 102 to

connect to the electrical contact pad 114. Therefore, electrical arming of the



a rotor switch assenbly nounted to said system housing, said rotor witch
assenbly conprising: a rotor housing; a rotor nmounted to said rotor housing
and conprising a spring nount; electronic switch circuitry couplable to an
efectric detonator and nounted to said rotor; a rotor retaining pin coupled
to a catch formed by said electronic switch circuitry to thereby retain
said rotor in a safe node prior to arm‘hg said el ectronic detonating system
after launching said subrmunition; and a torsion spring nounted to said
spring nount tetechbeis dswnatimgsystent barondy possiblewvingn the sotor bharof theai d

el ectroni c detonati.ng system.u di sengagenment of. sai.d rotor, refainin in
from sai d cat gf?_c?romfgwi%_ﬁcrr%trggﬁmfﬁtiett?gwgaapn@ pasHionpft @F@Fiﬁn@zt?iaa ro'? olro

sw t ch assenblgModiid PRS. gRONpPri ses a setback assenbly, said setback assenbly
havi ng: a setback chanber forned by a portion of said rotor housing, said
portion having a wall adjacent to said rotor, said wall having a sl ot

formed thereat, sgtiback lock di sposed al ong said . slot and abutting said
rotor to theri?)(_va ﬁbo&lgﬁ&f&&%gzg%ftﬁﬁcooll&eg g}nf,ﬁﬁes%qrgacggpgp yde prior to
llaunchi ng of gapd13unduRd fPependizd 102,364 RA@kndBNd6ds-debtidtladblea @filidnke Be Sai d
setback lock into said setback chanber in said safe node. 16. The

subnuni ti on ofsalEiragds, it3s tofearatdihatditferent Sapesdapiicsedements sy lfoor abutting
by said setba e htion ' ' i d set back
| ock conpris e(séhlégngg :ﬁ?e S]ageaﬁngg%%‘?eﬁqg%e%gs uoth 812%656 \%!1 %rpﬁslgfgin\g@ rﬁfeug{er%g&‘i%lr? ‘{J a
| ocki ng posi t ieREmplRs® CoritleCthg/pih naydiade 3G ar&O@es-section while the other
connecting pin may be circular in cross-section. Such different cross-section for the
connecting pins would therefore entail corresponding cross-sections for the contact

apertures 110,112, and the two openings 102,104.

[0043] In operation, when the submunition is initially launched, a setback force
pushes the setback member 54 against the setback spring 56. Consequently, the ball
of the setback lock 66 enters into space, within the setback chamber 52, that is
voided by the setback member 54. Thereafter, the rotor 18 rotates a little to a
preliminary position as illustrated in FIG. 8C. This preliminary position is not the
arming position of the armed mode because the rotor switch assembly 14 is still

retained in the safe mode by the rotor retaining pin 22.

[0044] A connecting pin 130 is indicated in FIG. 8C. The connecting pin 130 is the
smaller of the two connecting pins and shaded in FIG. 8C to distinguish against the
contact aperture 110. At the preliminary position, the connecting pin 130 is biased
towards the groove 100 via the contact aperture 110 to engage an initial portion 132
of the groove 100 near to the side 108a. Consequently, the rotor 18 is prevented
from rotating back towards the safe mode because of engagement of the connecting

pin 130 with the initial portion 132 at the preliminary position.

[0045] Upon alignment of the two contact apertures 110,112 of the plate 28 with

the two openings 102,104 of the rotor 18, the connecting pins are then respectively



18. The subrunition of Caim17, wherein said setback assenbly further
conpri ses a setback spring, said setback nenber being biased by said

set back spring towards one end of said setback chanber at said | ocking
position. 19. The subrunition of C aim 15, wherein said setback chanber
conprises a rotor stopper, said rotor stopper being to stop rotary notion
of said rotor at said arm ng position tter rotating in an arm ng
direction. 20. The submunition of Caim 14, and further conprising a ribbon
stabi |l i zer couoheeftedrtoshe tiva dedrical evsiiactipads pl4116. Thereafter, Feelectomeni ti on of

Claim 20, and further .conprisin am pin unted ta sajd system housing,
said cam pin ﬁ%‘ichﬁl%wgygﬂcfe%‘éegﬁf‘%é‘cg] gqv&eﬁE&angqtgtsufglpleggaﬁrgeotpﬂopggeai ni ng
pin. 22. The SybeMekddi®©fetehatsd. @i m 14, and further conprising a plate
nounted to said rotor housing and coupled to said spring nount, said plate

conprising a spring bias nenber to increase torsion of said torsion spring
towards said ' St L 3... The,subnuni tion .qf. ai. 2. erein said
ol ate furcher PO OB e A AapRRE o R d0 s SR GnsliE
apertures bei Mpvidhatt] SHownHaFIGhe oFtaiedthod2200 fbPgrnsinp Medlddt@nicadetddatihin 23,
wherein said electronic swtch circuitry conprises two ) i

system 10 when applied in a submunition. The method 200 starts with releasing

202 the setback lock 66 of electronic detonating system 10 when the setback force

is sensed to thereby set the rotor 18 to a rotatable position. The setback force is

sensed upon launching of the submunition carrier that carries at least one of the

submunition. In the releasing 202, the rotor 18 is rotated towards the preliminary

position shown in FIG. 8C by the torsion spring 26 and this causes the connecting

pin 130 to engage the groove 100.

[0047] At the rotatable position and when the submunition is, for example, closer
to a target or at a predetermined height above ground, the submunition is then
expelled from the submunition carrier. Expulsion of the submunition from the
submunition carrier unfolds the ribbon stabilizer 32. Consequently, wind or air
pushes against the ribbon stabilizer 32 upwards and this causes pulling of the rotor
retaining pin 22 in an upward direction similar to the ribbon stabilizer 32. The cam
pin 30 guides movement of the rotor retaining pin 22 along the sloping slot 94
towards the base portion 96. As a result of the sloping slot, the upward direction is

a spiral upward direction.

[0048] The movement of the rotor retaining pin 22 towards the base portion 96
leads to disengaging 204 of the rotor retaining pin 22 from the catch 24. The rotor
18 is then unlocked from the safe mode by the disengaging 204, thereby enabling

206 rotation of the rotor 18 to the arming position of the armed mode.

[0049] In the enabling 206 of the method 200, the rotor 18 is then biased towards

the arming position by the torsion spring 26. At the arming position, the electronic



el ectrical contact pads. 25. The subnunition of C aim 24, wherein said
rotor conprises a section having a groove forned thereat, said groove
havi ng two openi ngs, one of said openings being smaller than the other. 26.
The subrunition of Caim25, and further conprising a power supply having
two connecting pins to connect to said contact pads when said openi ngs and
sai d contact apertures are aligned at $3id arming position, one of said
connecting pins being snaller than the other. 19 27. A nethod for arm ng
an electronic sden‘cbnabmmg 28ysthemsuspdied with dlextricad ppwersirog andleeaingbpiweg a

rotor retaining atch formed by electronic switch ciycuitry,
sai d el ect ronlsBpngn{ E‘itPEé}jPPYVﬁf ‘B‘éPP@‘eﬁ&XrFPéﬁecl“ng ggpg}ecw{e %éf‘
el ectronic detc%Hﬁéc'uﬁgPﬁié%tf%elé‘d?ﬁQJl Bet isf}%/'tQ%@élec?ﬂbﬂ chRthQr aaplmﬂrm ng

position of said electronic detonat ng sy m connecti ng, at sal d arm ng
position, an elféstelegmniqoviesh ciopipdyy20tthraigh theedpenings h02 1 8hardcthe comteati try;
and generati n a det i g signal to ignite an electric detonator, said

electric deto F%‘Feﬁgr‘ﬁg £oup| ed to a plurality of explosive charges of a
subnmunition to thereby provide an initiating charge to detonate the

expl osi ve charges. 28. The nethod of Caim 27, and further conprising

rel easi ng, pr i[@ﬂ501 dhsm’ the domentirm2(8g theametbod 2@kthen cantifues to gbnetating 2thi ¢

Lo o rot atabl STEbEPICRRmBE B HEIoRE ¢ GioaRE Rebd 1 G sRelgg™ ¢ T

di sengagi ng CQieRnateSf tHefsabMuniion. Tﬂehal@@vﬁrusaabhdtd)ra%o@plwioeﬁ dx@loSive Grafrdt Or
retaining pin. 30. The nethod of C aim29, wherein said disengaging further

conprises pul Ihanggarplumlity ofsxplosive charges §ugh an ¢lactin defionatetiisailaceg widin  31.
The method of G gl Mhfibn 1%%’9915559@%9?&&%}% ko“t%el%ﬂgg%v?cf’e ?Pgﬁfa'uﬂgcﬁﬁgé’ fotor

towards said arm ng posi orsron Spri
mount of sai d deeinate.the plurality of explosive charges.

[0051] The present invention therefore provides the electronic detonating system
10, a submunition comprising the electronic detonating system 10 and the method
200 for arming the electronic detonating system 10 to overcome, or at least

alleviate, the problems of the prior art.

[0052] While the present invention has been described in detail for the preferred
embodiment with reference to FIGs. 1 to 9, it should be understood that FIGs. 1 to

9 are illustrative of the preferred embodiment without limiting the invention.

[0053] Accordingly, persons skilled in the art can make various modifications and
improvements without departing from the spirit and the scope of the present

invention.



32. The nethod of C aim 27, wherein said connecting conprises aligning, at
said armng position, tw openings of said rotor with two contact apertures
of a plate, said plate being nounted to said rotor housing. 20 33. The
met hod of Claim 32, wherein said connecting further conprises respectively
connecting two connecting pins of said electrical power supply to two

el ectrical contact pads of said electrdhic switch circuit ry through said
openi ngs and said contact apertures. 34. The nethod of C aim 27, wherein
sai d generating conprises generating Glaimy a predeterm ned peri od of tine.
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L! 109% & () - @L10% & () -2 riK-# 710% & (I]t 310% & ()-, 210% & ()-010% & ()-sF"
10%4 & ()-:ss 10% & gclrﬁgm_(gi%@'a(n)g system after launching said submunition;

and
a torsion spring mounted to said spring mount to bias said rotor towards
an arming position of said electronic detonating system upon

disengagement of said rotor retaining pin from said catch.

2. The electronic detonating system of Claim 1, wherein said rotor switch assembly
further comprises a setback assembly, said setback assembly having:

a setback chamber formed by a portion of said rotor housing, said portion having
a wall adjacent to said rotor, said wall having a slot formed thereat;

a setback lock disposed along said slot and abutting said rotor to thereby lock
said rotor switch assembly in said safe mode prior to launching of said
submunition;

and

a setback member to block entry of said setback lock into said setback chamber

in said safe mode.

3. The electronic detonating system of Claim 2, wherein said rotor comprises a recess for

abutting by said setback lock.
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ball, said ball being engaged with said recess in a locking position associated with said

safe mode.

5. The electronic detonating system of Claim 4, wherein said setback assembly further
comprises a setback spring, said setback member being biased by said setback spring

towards one end of said setback chamber at said locking position.

6. The electronic detonating system of Claim 2, wherein said setback chamber comprises
a rotor stopper, said rotor stopper being to stop rotary motion of said rotor at said

arming position after rotating in an arming direction.

7. The electronic detonating system of Claim 1, and further comprising a ribbon stabilizer

coupled to said rotor retaining pin.

8. The electronic detonating system of Claim 7, and further comprising a cam pin
mounted to said system housing, said cam pin having one end engaging a sloping slot

of said rotor retaining pin.

9. The electronic detonating system of Claim 1, and further comprising a plate mounted
to said rotor housing and coupled to said spring mount, said plate comprising a spring

bias member to increase torsion of said torsion spring towards said arming position.

10. The electronic detonating system of Claim 9, wherein said plate further comprises two

contact apertures, one of said contact apertures being smaller than the other.

11. The electronic detonating system of Claim 10, wherein said electronic switch circuitry

comprises two electrical contact pads.
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12. The electronic detonating system of Claim 11, wherein said rotor comprises a section
having a groove formed thereat, said groove having two openings, one of said openings

being smaller than the other.

13. The electronic detonating system of Claim 12, and further comprising a power supply
having two connecting pins to connect to said contact pads when said openings and
said contact apertures are aligned at said arming position, one of said connecting pins

being smaller than the other.

14. A submunition comprising:
a submunition housing;
a plurality of explosive charges placed within said submunition housing;
and
an electronic detonating system comprising:
a system housing mountable to said submunition housing;
and
a rotor switch assembly mounted to said system housing, said rotor witch
assembly comprising:

a rotor housing;

a rotor mounted to said rotor housing and comprising a spring
mount;

electronic switch circuitry couplable to an electric detonator and
mounted to said rotor;

a rotor retaining pin coupled to a catch formed by said electronic
switch circuitry to thereby retain said rotor in a safe mode prior to
arming said electronic detonating system after launching said
submunition;

and

a torsion spring mounted to said spring mount to bias said rotor
towards an arming position of said electronic detonating system

upon disengagement of said rotor retaining pin from said catch.
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15. The submunition of Claim 14, wherein said rotor switch assembly further comprises a
setback assembly, said setback assembly having:

a setback chamber formed by a portion of said rotor housing, said portion having
a wall adjacent to said rotor, said wall having a slot formed thereat;

a setback lock disposed along said slot and abutting said rotor to thereby lock
said rotor switch assembly in said safe mode prior to launching of said
submunition;

and

a setback member to block entry of said setback lock into said setback chamber

in said safe mode.

16. The submunition of Claim 15, wherein said rotor comprises a recess for abutting by

said setback lock.

17. The submunition of Claim 16, wherein said setback lock comprises a ball, said ball

being engaged with said recess in a locking position associated with said safe mode.

18. The submunition of Claim 17, wherein said setback assembly further comprises a
setback spring, said setback member being biased by said setback spring towards one

end of said setback chamber at said locking position.

19. The submunition of Claim 15, wherein said setback chamber comprises a rotor stopper,
said rotor stopper being to stop rotary motion of said rotor at said arming position after

rotating in an arming direction.

20. The submunition of Claim 14, and further comprising a ribbon stabilizer coupled to

said rotor retaining pin.
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retaining pin.

22. The submunition of Claim 14, and further comprising a plate mounted to said rotor
housing and coupled to said spring mount, said plate comprising a spring bias member

to increase torsion of said torsion spring towards said arming position.

23. The submunition of Claim 22, wherein said plate further comprises two contact

apertures, one of said contact apertures being smaller than the other.

24. The submunition of Claim 23, wherein said electronic switch circuitry comprises two

electrical contact pads.

25. The submunition of Claim 24, wherein said rotor comprises a section having a groove
formed thereat, said groove having two openings, one of said openings being smaller

than the other.

26. The submunition of Claim 25, and further comprising a power supply having two
connecting pins to connect to said contact pads when said openings and said contact
apertures are aligned at said arming position, one of said connecting pins being smaller

than the other.
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detonating system
enabling rotation of said rotor to an arming position of said electronic detonating
system,;
connecting, at said arming position, an electrical power supply to said electronic
switch circuitry;
and
generating a detonating signal to ignite an electric detonator, said electric

detonator being coupled to a plurality of explosive charges of a submunition to

thereby provide an initiating charge to detonate the explosive charges.

28. The method of Claim 27, and further comprising releasing, prior to said disengaging, a
setback lock of said electronic detonating system when a setback force is sensed to

thereby set said rotor to a rotatable position.

29. The method of Claim 27, wherein said disengaging comprises unfolding a ribbon

stabilizer coupled to said rotor retaining pin.

30. The method of Claim 29, wherein said disengaging further comprises pulling of said

rotor retaining pin in an upward direction.

31. The method of Claim 27, wherein said enabling comprises biasing said rotor towards

said arming position with a torsion spring mounted to a spring mount of said rotor.

32. The method of Claim 27, wherein said connecting comprises aligning, at said arming
position, two openings of said rotor with two contact apertures of a plate, said plate

being mounted to said rotor housing.
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